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ABSTRACT
CONFLICT, CONNECTIVITY, AND CONFLUENCES: LIMITATIONS AND POSSIBILITIES FOR AMAZON
RIVERINE ECOSYSTEM PROTECTION

STEPHANNIE FERNANDES

In September 2021, the International Union for the Conservation of Nature (IUCN) called for the
protection of 80% of the Amazon Basin. This call was made in recognition of its contribution to local
and global ecosystem services, many of which are provided by some of the world's longest free-
flowing rivers. However, spanning nine countries and 40% of South America, governing this critical
Basin has proved difficult. In particular, the lack of protection of rivers has permitted the degradation
of the Basin’s riverine ecosystems in exchange for development. In this study, | asked what socio-
economic factors are degrading the integrity of riverine ecosystems in the Basin and what lessons can
be learned from environmental governance in the Amazon to inform the creation of a basin-wide river
conservation system. To address these questions, | employed (1) policy analysis; (2) qualitative and
guantitative analysis of an international survey, and (3) discourse analysis of gray literature and semi-
structured interviews. The findings reveal that riverine degradation is largely caused by a complex
combination of development activities that are mostly promoted by policies that intersect at multiple
scales, such as national agendas for frontier expansion, bilateral and multilateral free trade
agreements, and regional integration schemes that aim to export commodities to global market.
Although market activities have substantial environmental costs, there are ways for Amazonian
countries to collaborate and mitigate environmental degradation. Building on existing protection
strategies across scales, a river conservation system grounded in integrated water resource

management principals could protect riverine connectivity and improve conservation governance.
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“The Amazon is a single ecological unit that cannot be conserved via national-level activities alone”

(Charity et al., 2016)
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1. Introduction

The Amazon Basin is a vast territory that supports human life and biodiversity. It also shapes
social and ecological dynamics across space and time. The world’s largest expanse of tropical forests
and its river system are locally, regionally, and globally vital because of the ecosystem services they
offer, especially when integrated. Rivers are an intrinsic feature of the Amazon Basin, and their
ecosystems provide goods and services that are vital for all forms of life as well as for economic
development. The provisioning of flood control, food, fertile soil, habitat, transportation, recreation,
climate refugia, and spiritual and aesthetic benefits are all examples of ecosystem services provided
by rivers and their riparian zones (riverine ecosystems) (MEA, 2005; Russi et al., 2013), and which
are inextricably linked to the health and natural flow of the rivers themselves.

The Amazon Basin comprises the largest river Basin in the planet and hosts the longest
remaining free-flowing rivers (FFRs) (Grill et al., 2019; Sioli, 1984). It is a 7,287 million km? expanse
(almost the size of Unites States) covering around 40% of the surface area of South America (Mello-
Théry, 2019) and encompasses areas of eight countries (Bolivia, Brazil, Colombia, Ecuador, Guyana,
Peru, Suriname, and Venezuela) and an overseas territory (French Guiana), hereafter nine countries.
The Amazon River itself is 6,992.15 km long from its source in the Peruvian Andes to its estuary in
the Atlantic Ocean (Marengo et al., 2012; Martini et al., 2008). Its average discharge at its mouth of
approximately 206,000 m* st is equivalent to about 17% of all continental water reaching the oceans
(Callede et al., 2004; 2010). The Amazon River has roughly 1500 tributaries, four of which are among
the world’s ten largest rivers (the Amazon, Negro, Madeira, and Japura rivers) (Goulding et al., 2003;
Latrubesse et al., 2005). Moreover, twenty out of the world’s 34 largest tropical rivers are tributaries
of the Amazon River (Latrubesse et al., 2005). Such statistics present an idea of the size and
magnitude of this watershed’s importance (Figure 1).

The Amazon River flows through a region — the Amazon Basin — that is rich in natural
resources and provides globally relevant ecosystem services (Dirzo & Raven, 2003; Goulding et al.,

2003) such as mitigating the effects of climate change (Yang et al., 2018) and supplying rain to most



of South America through “flying rivers” (Marengo, 2006). Many Amazonian riverine ecosystem
services are made possible only by its essential connectivity, a fundamental characteristic of rivers

that allows vital interactions between the land, air, and water.

Figure 1

Amazon Basin Area and its Main Tributaries
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Notwithstanding these many benefits, the fragmentation of rivers is increasing globally,
including within the Amazon Basin, and the cause of great concern. In fact, less than 40% of rivers
longer than 1,000km in the world remain free-flowing (Belleti et al. 2020; Grill et al., 2019).
Fragmentation can be seen as the result of commercial exploitation that converts rivers into
commodities, such as for the generation of energy through hydroelectric dam developments (Bakker

& Morinville, 2013). Fragmentation of freshwater habitats jeopardizes biodiversity and ecosystem



functioning (Grill et al., 2015; Moran et al., 2018) and disruptions to the free course of rivers can
have detrimental consequences, such as the loss of fish diversity, alterations to nutrient cycling and
flood recession, and degradation of water quality (Grill et al., 2019; Shao et al., 2019). In addition to
dams and diversions that cause fragmentation, activities such as mining, pollution, and over-
exploitation lead to further degradation of these riverine ecosystems (Best, 2019; Dudgeon et al.,
2006). Yet, the full impact of these activities remains to be fully evaluated.

River conservation is essential to protect the flow of rivers, the biodiversity, ecosystem
services, and to enhance resilience (Tickner et al., 2020), a river’s ability to bounce back from
disturbances and avoid the tipping point, or when the many functions of rivers no longer persist to
provide habitat for species and deliver their natural quantity and quality of its ecosystem services
(e.g., Anderson et al., 2006). The effects of disturbance on the ecological processes that contribute
to the functioning of Amazonian ecosystems are expected to have continental or even global
consequences (Houghton et al., 2000). Thus, questions remain about how much a river should be
modified as the result of development.

Aguatic species are under extreme threat due to the anthropogenic influences (Dudgeon et
al., 2006). There are an estimated 140,000 aquatic species within freshwater habitats throughout
the world (IUCN, n.d), of which 35,150 are on the IUCN Red List, 7511 (21%) as threatened,
indicating a lack of adequate protection (IUCN, 2021). Between 1970 and 2016, freshwater
vertebrate populations have declined globally by 84% (Deinet et al., 2020), yet they continue to be
overlooked in conservation strategies such as Protected Areas (PAs) (Abell & Harrison, 2020;
Azevedo-Santos et al., 2019). In the Amazon Basin alone there are over 2400 fish species, more than
in the entire Atlantic Ocean (Science Panel for the Amazon, 2021). Many of these species are
threatened.

Nonetheless, nation states need water resources to develop economically. Rivers flow across
political borders, complicating how and where countries can acquire their resources. The Amazon

Basin is an iconic example of the utilitarian use of rivers by governments. Amazon nations are



developing their societies through water resources developments and the Amazon is a new
hydropower frontier with over 300 dams planned across the basin (see Fearnside et al., 2021,
Latrubesse et al., 2017; Winemiller et al., 2016). As stated in the doctrine founded by Jeremy
Bentham and Stuart Mill, a utilitarian approach means a normative ethics by which an activity is
morally correct if it enhances the well-being of the entire [hegemonic] community (Bentham, 1789;
Mill, 1861). However, in some cases a gap in strong freshwater and social protection prevails,
regardless of what is done, yet the value of an activity is measured by the benefits it provides and/or
the repercussions of its implementation.

Although the Stockholm Conference in 1972 resulted in the world developing an
International Environmental Law, at the same time it experienced an increase in integrationist ideas
and a resurgence of exploitation in the Amazon by governments (Toledo, 2012). Thus, while
countries try to protect the environment, they also seek routes to develop at its expense, resulting in
a fast route to degradation. The argument is being made for the need to advance environmental
protection, not only in the Amazon Basin but throughout the world. For example, a recent
Intergovernmental Panel on Climate Change (IPCC) report raised global awareness to the fact that
the planet is on the verge of reaching a tipping point (IPCC, 2021). According to Amazon research
scientist Paulo Artaxo, in a TV interview regarding the new IPCC report, our current environmental
problems are not driven by our daily human behaviors but by the socioeconomic system in which we
are inserted (Provoca, 2021).

Activities are occurring that degrade the riverine ecosystems of the Amazon Basin.
Recognizing the global significance of the Amazon Basin, the IUCN has called for the protection of
80% of its expanse (IUCN Resolution WCC_2020_Res_129). Due to the vitality of its forests and
biodiversity, and the importance the of ecosystem services it provides, plus the potential impact of
reaching an environmental tipping point (Boers et al., 2017; Nobre & Borma, 2009), the Amazon has
become a center of attention globally. However, although the Amazon is a unique tropical

ecosystem, conservation efforts and policies have been more directed towards its forests, leaving



aside its riverine, savanna, and mountain environments (Castello, 2021; Leal et al., 2020), perhaps
because forest products mediated colonization processes.
1.1. Arteries of Colonization and Neocolonialism

Amazonian rivers are not only integral components of the natural landscape, but they are
also routes modified for the historical and current colonization (neocolonialism - control of less-
developed nations or groups by developed nations or groups through indirect means) of the region.
Anthropogenic activities began to negatively impact Amazonian riverine ecosystems when
Europeans first arrived in the region circa 1492 (Costa, 2018). Shortly thereafter, Portugal and Spain
signed the Treaty of Tordesillas (1494), which divided control of colonial South America between the
two European powers — Spain taking possession of the west and Portugal the east, the latter
eventually becoming Brazil (Tanzi, 1976).

Conquistadores (conquerors) came to South America in search of personal wealth and
prestige. They forcefully converted Indigenous peoples to Catholicism and led battles against
advanced Indigenous civilizations (e.g., Incas) (Aleman, 2020). The economic policies of Portugal and
Spain were deeply influenced by mercantilism, a policy which dictated the accumulation of capital
through strong State intervention to enrich the mother countries. These policies included mineral
resource extraction on a large scale and agriculture (Bomfim, 2008). Some roots of mercantilist
economic practice remain present in current capitalist economic systems around the globe. Profit-
maximization privately held means of production, and trend definitions are all products of
mercantilism (Athayde, 1933; Bresser-Pereira, 2017).

To meet the neocolonial market demands of 19th Century, a population boom occurred in
the Amazon Basin stimulated by the expanding rubber industry, which drastically changed the
socioeconomic landscape (Santos, 2019). The rubber market generated parallel commercial activities
including international trade in wild-animal fur and hides. The rubber market grew substantially over
the course of 22 years until competition with the new Malaysian market resulted in a collapse in the

price of rubber from the Amazon in the 1930s (Antunes et al., 2016; Verissimo & Pereira, 2020).



Although the negative impacts of deforestation on terrestrial ecosystems caused by this commercial
activity continue to be poorly understood, deforestation was likely strong enough that a scenario of
"empty forests", or defaunation due to unsustainable harvest for international trade, occurred, as
proposed by Stokstad (2014). According to Peres et al. (2016), defaunation usually has cascading
effects that can ultimately disrupt the global functioning of ecosystems.

However, analysis of commercial records throughout the 20th Century reveals that,
historically, the disturbances caused by the expanding occupation (and accessibility of rivers to
hunters) in the Amazon Basin may have been more drastic and less recoverable for rivers than for
forests, which suggests a hypothesis of "empty rivers" due to declines in freshwater wildlife
(Antunes et al., 2016). Disturbances haven not been solely limited to population declines of aquatic
animals, such as the Pirarucu (Arapaima gigas) and the giant Amazon River turtle (Podocnemis
expansa) (Figures 2). However, terrestrial animals have also seen declines since temporary increases
in their densities during the seasonal flooding of forests facilitates hunting. This seasonal fluctuation
explains the more pronounced declines of terrestrial animals in some specific Amazonian

ecosystems such as vdrzea and igapd forests (Antunes et al., 2016).

Figures 2

Pirarucu and Amazon River Turtle



Note. (A) Pirarucu, From Gongalves, A. C. T, Cunha, J. B. C., & Batista, J. S. (2018). The amazing

giant: sustainable management of Arapaima (Pirarucu). Instituto de Desenvolvimento Sustentavel
Mamiraua. (B and C) Amazon turtles. Gonzales, J. (2019). Amazon’s giant South American river

turtle holding its own, but risks abound. Mongabay Environmental News.

The threats imposed by human disturbances in the Amazon Basin are numerous. Amazonian
ecosystems have been heavily compromised by the ideals of economic development. These ideals
are entrenched in the national economic agendas of each Amazonian country, with the expansion of
the Amazonian frontier and regional integration schemes (e.g., Iniciativa para la Integracion de la
Infraestructura Regional Suramericana - 1IRSA) that aim to develop the region by implementing
bilateral and multilateral free trade agreements (FTAs) and infrastructure to move commodities
across the territory. Thus, the Amazon Basin appears doomed to deforestation (West & Fearnside,
2021), mining (Diele-Viegas et al., 2020), fire (Escobar, 2019), agribusiness (Pereira et al., 2020; Rajdo
et al., 2020), climate change (Azevedo et al., 2020), highway construction (Ferrante et al., 2020a),

hydroelectric plants (Fearnside, 2016) and their associated infrastructure (Anderson et al, 2019).



Neocolonization also jeopardizes Indigenous and riverine peoples of the Amazon as
development projects expand frontiers and invade PAs and ITs (Indigenous Territories). The Basin is
home to 350 Indigenous groups that speak roughly 240 languages (Neugarten et al., 2015; WWF,
n.d). The ethnological and linguistic diversity of the 35 million residents of the Amazon (10% of the
population of South America), a mix of Indigenous, African, and European influences, is under threat
(Macedo & Castello, 2015; Neugarten et al., 2015; WWEF, n.d). Rivers are so intrinsically related to
the traditional communities of the Amazon Basin that local inhabitants have been referred to as
"water people" by many authors (e.g., Castello et al., 2013; Furtado et al., 1993). With the growing
demand for natural resources to feed industry and human populations beyond the Basin itself, its
natural resources and local communities are under the greatest pressure yet. Beyond the costs to
the livelihoods of Indigenous and traditional peoples (Athayde et al., 2014, 2019; Gallice et al., 2019)
is the loss of biodiversity including endemic species (Tofoli et al., 2017). Yet, Indigenous peoples and
local communities (IPLCs) are the players of conservation of the Amazon Basin and its natural
resources, including the rivers that run inside PAs and ITs (Athayde et al., 2021). A collaboration with
IPLCs may be a route to improve knowledge and awareness on lessons to conserve and enhance
Amazon riverine ecosystems.

Reconciling the sustainable use of rivers with the environmental and socioeconomic
characteristics of different regions has been a major challenge for institutions focused on freshwater
ecosystems. As rivers often flow through multiple jurisdictions across scales, it makes riverine
governance a difficult task. While economic integration and infrastructure implementation continue
in the Amazon Basin, the current lack of solid policy (-ies) to protect water resources, especially
rivers, must be addressed. Because the Amazon and its tributaries includes a vast amount of water
flowing within the territory that are now threatened by grey infrastructures, the Basin’s countries
could take lessons from other parts of the world that have undergone similar economic transitions,
namely Europe and the United States (US), to manage water resources including rivers. After a boom

in hydropower construction, the US and European countries are now advancing their river



conservation and dam removal agendas (Moran et al., 2018). The US, for instance, has served as a
leader regarding river protection policy with its implementation of the Wild and Scenic River Act of
1968 (WSRA) to safeguard rivers or river stretches from barriers and maintain their free-flowing
nature and ecosystem services (Perry et al., 2021).

The management of transboundary rivers is also a matter of State, and so requires
cooperative international policy mechanisms (e.g., Colorado River Compact; Columbia River Treaty;
Mekong River Commission; European Water Framework Directive, UN Watercourse Convention).
Supranational agreements have also been created to protect and manage wetland areas, such as the
Ramsar Convention that defined priority areas for the conservation of rivers and wetlands in the
Amazon Basin (The Ramsar Convention Secretariat, 2014). Nonetheless, river conservation is
particularly critical in the Amazon Basin due to its size, dense forests, transboundary features, and
key interface with terrestrial ecosystems, particularly due to the seasonal flood cycle.

According to Cid et al. (2021), the maintenance of river connectivity requires international
collaboration and governance across scales (Figure 3). Although some of the mentioned policies can
be found across scales in the Amazon watershed, others are missing. And those that are present are
still fragmented policies that do not consider the Amazon Basin as an entire socioecological unit.
And/or do not focus on freshwater. Recent global awareness about freshwater protection (e.g., IUCN
Resolutions) and calls for the conservation of Amazon forests (e.g., Leticia Pact and Science Panel for
the Amazon), can be best addressed if Basin countries collaborate with one another. A basin-wide
system must be put into place that, at least, instantly fully safeguards rivers that already have some
degree of protection so that their conservation status can be elevated. An Amazon Basin
conservation system would also help address the most urgent global guidelines for freshwater
ecosystems. Such a system could encompass the policies suggested by Cid et al. (2021) that are
already in existence for the Amazon (e.g., Integrated Water Resources Management), while
incorporating new policies that are missing (e.g., National River Conservation System such as the US

Wild and Scenic Rivers), to effectively protect Amazonian rivers.



Figure 3

Increasing Loss of River Network Connectivity Requires Governance Adaptation

Increasing loss of river network connectivity requires governance

adaptation
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Note. This example is specific for European rivers. From Cid, et al. (2021).

Given the lack of any basin-scale conservation system for freshwater protection in the
Amazon Basin, | undertook this study to answer the question: 1) What socio-economic factors are
degrading the integrity of riverine ecosystems in the Basin? 2) What lessons can be learned from
environmental governance in the Amazon to inform the creation of a basin-wide river conservation
system? To answer these questions, | deployed an international survey (questionnaire), conducted
discourse analysis of the literature and semi-structured interviews, and performed policy analysis to
understand the different approaches and perspectives on the governance of Amazonian rivers. The
main objective was to assess the understanding that scientists, NGOs, fishers, and government
officials from different Basin countries have about the ecological, economic, social, and political
importance of Amazon riverine ecosystems and their current conservation status, in addition to the

perspectives that these actors have on the effects of river exploitation and possibilities for a basin-

10



wide riverine conservation system. By employing these methods, | aimed to uncover the constrains
and possibilities for a basin-wide conservation system focused on riverine protection. Findings
suggest that Basin countries are already integrating river basin management from an economic
perspective, but at the expense of social and environmental contexts. To balance the repercussions

of regional integration, a conservation system must be developed so rivers can be protected.

2. Literature Review
2.1. Ecosystem services of the Amazon

In 1935, Sir Arthur Tansley (1935) defined an ecosystem as a community of species that lives
in a specific place during a given time interval, and that interact with each other and with the
environment, constituting a relatively stable and balanced system (Pickett & Cadenasso, 2002).
Eighty-five years later, some authors have concluded that due to the close relationship and
interdependence between humans and natural ecosystems the concept of ecosystems is no longer
limited to the world of natural sciences, but has incorporated areas such as economics and politics
(Resende et al., 2014). This broader conceptualization of what constitutes an ecosystem has led to
the implementation of socio-environmental conservation programs such as the Millennium
Ecosystem Assessment (MEA, 2005), which resulted in government institutions adopting the terms
‘ecosystem’ and ‘ecosystem services’ in their legal systems (e.g., Daily et al., 2009; Daly & Farley,
2010; IPBES, 2019; Resende et al., 2014).

The concept of ecosystem services emerged in the 1970s, and its use in publications on the
benefits of ecosystems to human welfare has grown exponentially over the past few decades
(Costanza et al., 1997; Daily et al., 2000; de Groot et al., 2002; IPBES, 2019; Limburg & Folke, 1999).
The Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services (IPBES) builds
on the ecosystem services concept and developed Nature’s Contributions to People theory. This
theory is more inclusive of the reality of stakeholders as it addresses the human-nature relationship,

its cultural context, and factors in positive and negative values of nature (Diaz et al., 2018; Ellis et al.,
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2019). In general, ecosystem services are products of natural cycles mediated by sunlight
determining primary productivity. These cycles are usually complex because they operate on
multiple interdependent scales. For instance, carbon transported among organisms and physical
environments on a molecular scale influences the sedimentary composition of soils and oceans, and
ultimately the global climate (Janzen, 2002). A more pragmatic and useful definition of ecosystem
services for natural resource management could simply consider ecosystem services as benefits
provided by ecosystems directly or indirectly to humans. This definition is broad enough to cover the
flow of matter and energy, and all ecosystem information required to sustain human life, social well-
being, and capitalization of resources (Costanza et al., 1997).

Given the complexity of biogeochemical cycles, it is common to classify ecosystem services
by ecosystem type. This classification facilitates the empirical application of theoretical concepts in
social, economic, and environmental programs. Freshwater ecosystem services are fundamental to
all forms of life because water is one of the main elements that drives the existence of life itself.
Food, nutrient cycles, transportation, recreation, energy, climate regulation, and aesthetic, cultural,
and spiritual values are some of the goods and services that living beings derive from freshwater
ecosystems (Forslund et al., 2009; MEA, 2005). The valuation of these services has been estimated at
S4 trillion annually (Costanza et al., 2014; Darwall et al., 2018), of which most is generated by the

estuarine mouths of rivers and floodplains (Costanza et al., 1997).

2.1.1. Ecosystem services of the Amazon: riverine connectivity, freshwater, and fish

2.1.1.1. Riverine Connectivity. Riverine connectivity is an essential characteristic to maintain
many of the freshwater ecosystem services. Rivers are one of the main freshwater ecosystems
providing benefits to nature and society (e.g., food and power generation). Rivers, when healthy, are
essential for providing freshwater and maintaining ecosystem integrity; however, sources of
freshwater ecosystem services are widely expected to decline (Overton et al., 2014). The flow of

water and sediments and connectivity among habitats for freshwater organisms have been largely
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obstructed worldwide by human activities, such as hydroelectric dams, mines, roads, diversions for
agricultural irrigation, and silting in port and urban areas. Hydropower construction, for instance,
has been particularly critical in North America and Eurasia, where free-flowing rivers (FFRs) have
deteriorated dramatically, along with their capacity to supply their full extent of ecosystem services.
On the other hand, the Amazon Basin still hosts the longest FFRs in South America (Grill et al., 2019).
This huge hydrological connectivity and ecosystem-level potential in the Basin allows the provision
of many services that are vital locally to globally (Castello & Macedo, 2016).

While freshwater ecosystems are extremely complex and biodiverse (Castello et al., 2011;
Naiman & Décamps, 1997), they are the most vulnerable and threatened when compared to
terrestrial and marine ecosystems (Dudgeon et al., 2006; Harrison et al., 2016). One of the main
sources of hazard is the connectivity among river basins and between aquatic and terrestrial habitats
that allow the transmission of threats to the system (Castello et al., 2013). High levels of connectivity
imply strong cascade effects from environmental disturbances. Even seemingly isolated freshwater
ecosystems such as lakes, interact with the surrounding terrain, groundwater, and eventually nearby
rivers, with which they connect seasonally (Callisto et al., 2019; Castello et al., 2013; Castello &
Macedo, 2016).

When a FFR is obstructed by dams, the major negative effects besides barriers to migration
routes, are the greenhouse gas emissions, changes in the hydrological and flood patterns (Agostinho
et al., 2004), conversion of lotic environments into lentic environments (Pelicice et al., 2015), loss of
aquatic and terrestrial biodiversity and function (Ansar et al., 2014; O'Connor et al., 2015.,
Vasconcelos et al., 2021). Dams disrupt the natural flow regime by altering for instance the
frequency, duration, timing, and rate of flow, as well as the transfer of riverine sediments, nutrients,
and its biota. Floodplain habitat is being degraded because of reduced flood pulses and higher base
flows, resulting in the loss of biodiversity and the deterioration of floodplain forests (Timpe &
Kaplan, 2017). The flood pulse disturbances caused by dams have the potential to seriously reduce

food security in the floodplain ecosystem system. Although hydropower plants are considered
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fundamental tools to address energy needs, the economic benefits are generally overestimated
while the negative social consequences and biodiversity losses are grossly underestimated. For
instance, dams are built in places of great hydroelectric potential that often overlap with important
fish habitats where fast moving water is an important condition for species vitality (Winemiller et
al., 2016).

For the people living in the Amazon, rivers are routes that connect villages and urban
centers, and sources of water for hydration, hygiene, and food. For instance, rivers facilitate access
to wild acai palm trees (Euterpe spp.) and enable cultivation that can generate USS 60 to 300 million
a year (Brondizio, 2008; Trevisan et al., 2015). Fish play an important role in the diet of Indigenous
peoples of the Amazon by providing protein and other essential nutrients such as omega-3 fatty
acids, vitamin D, and iron (Neugarten et al., 2015; Youn et al., 2014). However, due to constraints,
such as difficulty in accessing certain places because of topography and/or because sites are located
within PAs or ITs, in-depth knowledge on freshwater fish species and their distribution is severely
lacking for the basin (Jézéquel et al., 2020). While more than 2,400 fish species have been recorded
in the Amazon Basin (e.g., Almeida et al., 2001; Coomes et al., 2010; Cotta, 2015; Gram, 2001;
Jézéquel et al., 2020; Moreau & Coomes, 2007; Reis, 2003) the total number remains unknown and
is certainly much greater.

2.1.1.2. Freshwater. Freshwater (< 500ppm dissolved salts) provisioning is also an important
ecosystem service of Amazonian riverine ecosystems (Keeler et al., 2012). At different levels,
freshwater quality and quantity influence biogeochemical and ecological processes that govern
biodiversity, ecosystem productivity, and human well-being (Albert et al., 2021) (Figure 4). While
some have the misconception that water quality is also an ecosystem service, there is a need to
reinforce its importance as a contributor to the many benefits humans derive from it. Water quality
is not a service itself but is a contributing factor to various services that require abundant healthy
waters (e.g., human health) (Keeler et al., 2012). Here, | focus on the concept of water quality from

the point of view of chemical and physical properties that are relevant for human consumption
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(drinking water), irrigation, and fish farming. It is important to recognize that many ecosystem
services that humans rely on from freshwater bodies require high quality water. Treating water for
drinking is expensive and often impractical from a logistical point of view in remote areas of the
Amazon Basin. Scientists often consider the Basin to be a natural machine that maintains water
quality through its intertwined riparian zones of small streams that spread into the forest in all
directions. This complex system plays a central role in the functioning of the forest as it filters and
regulates the flow of terrestrial life, and buffers the flow of water during high and low discharge

seasons (Castello et al, 2011; Marengo & Souza Junior, 2018; Naiman & Décamps, 1997).

Figure 4

Amazon Freshwater Quality, Quantity, Ecosystem Services and Flow Distribution
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Note. From Neugarten, R., Ceotto, P., Acero, N., Coutinho, B., Flores-Gutierrez, R., Hierholzer, M.,
Kasecker, T., Koenig, K., Ledezma, J., Pinheiro, R., Turner, W., Wright, T., Amado, N., Bernard, C.,
Encomenderos, I., Martinez, C., Marhe, S., Martinez, M., Mendoza, E., & Troéng, S. (2015). Mapping
Essential Natural Capital in Amazonia: Identifying important places for biodiversity and ecosystem

services. https://doi.org/10.13140/RG.2.2.19848.93446
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Water quality varies considerably within the Amazon Basin. Harald Sioli, a German
limnologist, classified rivers of the Amazon Basin into three main types based on natural differences
in water color and quality (Sioli, 1950; Vammen & Vaux, 2019; Venticinque et al., 2016): (1)
whitewater rivers (e.g., Amazonas, Madeira, and Jurua rivers), which have approximately neutral pH
and are rich in suspended sediments and nutrients from the erosion of the Andes; (2) blackwater
rivers (e.g., Negro, Jau, and Tefé rivers), which are acidic (low pH), rich in dissolved organic carbon
due to humic acid from the decomposition of organic matter, and poor in sediment and nutrients;
and (3) clearwater rivers (e.g., Tapajos, and Xingu rivers), which have moderately low to neutral pH,
and few nutrients, suspended sediments and dissolved organic carbon. Since these types of rivers
have quite different physio-chemical properties, they make distinct contributions to regional flows in
terms of quantity and velocity, and to the amount and type of material suspended in or dissolved in
these flows, which ultimately cause differences in biodiversity metrics such as species richness and
composition (Janzen, 1974; Sioli, 1968; Vammen & Vaux, 2019).

The main cause of water quality degradation in the Amazon Basin is probably mining, which
has dumped huge amounts of mercury and silt into rivers (Binsztok & Carneiro, 2015; Pfeiffer &
Lacerda, 1992; Malm, 1998). Although mercury exists naturally at very low amounts, the
anthropogenic increase in environmental concentrations has made mercury the sixth most toxic
substance in the world (Nascimento & Chartone-Souza, 2003). The effects of mercury on biodiversity
and human health is extremely worrying because it can volatize and remain in the atmosphere for
months and spread far from its source of generation (Silva et al., 2006). Mercury is also a heavy
metal that accumulates along food chains, reaching levels of particular concern in carnivorous fish
that are widely consumed by people (Faial et al., 2015). Hair samples from traditional Amazonian
communities have revealed mercury concentrations above the safe levels recommended by the
World Health Organization and can potentially cause neurological syndromes, fetal
underdevelopment, and cardiovascular system failure (Guallar et al., 2002; National Research

Council, 2000; Virtanen et al., 2005).
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The integrity of the hydrological cycle is of vital importance to Amazonian forests.
Amazonian forests recycle around one-half of the rain that falls in the Amazon Basin; the other half
is collected in streams and rivers and flows to the ocean (Goulding et al., 2003). The transboundary
nature of the Amazon Basin is of fundamental importance to the region. If the Andes cease to
accumulate snow, the entire hydrological cycle of South America will be affected. Changes in the
hydrological cycle would also influence the “flying rivers” phenomenon (Nobre, 2014). The entire
hydrological cycle is a phenomenon of interconnectedness. The Andean highland also delivers
sediments to downstream rivers, which become very rich in sediments (Goulding et al., 2003). Land-
use change also influences these patterns by decreasing evapotranspiration on the land surface and
increasing runoff, river discharge, erosion, and sediment fluxes from the land surface, changing the
hydrological, geomorphological, and biochemical states of streams (Coe et al., 2011).

2.1.1.3. Fishery. Fishing in the Amazon Basin has generated up to $200 million annually and
employed a labor force of around 200,000 fishers (Tundisi et al., 2014). Amazon fish production
consists of 60% subsistence fishing, followed in turn by commercial fishing, sport fishing and
ornamental fish farming (Ruffino, 2014). Despite the socio-economic importance of these fisheries,
the fishery industry in the Amazon Basin is severely threatened by global warming (Barletta et al.,
2010; Neugarten et al., 2015), illegal fishing practices (Castello et al., 2011; Neugarten et al, 2015;
Petrere, 1996), and habitat loss and modification (Val et al., 2016). The construction of dams, mainly
for hydroelectric power, is another great threat to the Amazon fish industry (e.g., Fearnside, 2014;
Latrubesse et al., 2017; Santos et al., 2020) due to the blocking of longitudinal migration routes. This
is especially critical for giant catfishes, which are critical to the economy and livelihoods of
traditional riverine and Indigenous peoples (Branco et al., 2014; Hurd et al., 2016). Relatively
modern dams (1990s onward) include fish ladders to provide safe passage for migratory fish (Clay,
2019). However, these ladders were specifically designed for salmonids (Roberts, 2001), which do
not occur naturally in the Amazon Basin, and are unlikely to be effective for Amazonian species

(Pelicice et al., 2015).
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Essentially there is a mismatch between fish species and mitigation technology. Therefore,
dam construction represents has a pronounced impact on the biology and development of fish
populations in the Basin. This, in turn, is likely to deeply impact the provisioning of food sources and
local communities. There is no substitute for a FFR, and fish ladders have been used as an argument
to permit dam development, despite of the mismatch. Thus, fish ladders are not a viable solution for

mitigating the impacts of dams on the Amazonian fish fauna.

2.1.2. Ecosystem services of the Amazon: opportunities

The Amazon Basin is a vast region that sustains rich biodiversity with low human density
outside a few large urban centers (e.g., Manaus, Belém). The freshwater ecosystem of the Basin has
captured the attention of the world over the years through many studies and expeditions since the
18th Century naturalists (Alho et al., 2015; Junk et al., 2007; Kiimin, 2007). Its biodiversity,
freshwater, social diversity, ecosystem services and importance to humanity have been reported
countless times, yet much remains to be done regarding its proper conservation and sustainable use
(Castello et al., 2011). Geographical barriers make research at a regional scale still challenging.
Collaboration among States and scientists is one way to overcome this lack of regional data.

For proper conservation of Amazonian World Heritage Sites (sites of outstanding universal
value), research is needed for most of the Amazon Basin territory, cultures, and biodiversity. These
valuable places protect a fraction of the different ecosystems in the Amazon Basin such as varzeas,
igap6 and, lakes, and the included biodiversity (UNESCO, n.d). The Central Amazon Conservation
Complex, encompassing Anavilhanas National Park, one of the world’s largest river archipelagos, is
an example of World Heritage Site (Figure 5). While many studies have been conducted, they are
insufficient to give a complete understanding of the species diversity and the systems functioning for
instance, due to the difficulties imposed by the region, thus these areas represent significant sites to

protect and conduct further studies.
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Figure 5

Anavilhanas National Park

Note. Anavilhanas is a World Heritage Site, a Ramsar site and a Biosphere Reserve (Ramsar, n.da).

Photo Credit: Hélio de La Pefia.

Until recently, the sustainable use of natural resources has not been the main concern of
many government agendas in the Amazon. The literature (e.g., O'Neil, 2011; Raworth, 2012; Stuart
et al., 2020; Victor, 2010) and an Oxfam report on development and humanitarian policy issues
indicate that current economic policies have failed to create inclusive and sustainable economic
growth (Raworth, 2012). Governments continue to rely on economic statistics, such as the Gross
Domestic Product (GDP), and push the boundaries of natural capital while not considering social and
environmental costs (Raworth, 2012). Economic integration schemes (e.g., IIRSA) have been pressing
for years to use the natural resources of the Amazon, while jeopardizing ecosystem services towards

an irreversible tipping point (Nobre et al., 2016).
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2.2. Regional Integration
2.2.1. Colonization and Frontier Expansion

The "discovery" of the so-called "New World" in the 16th Century led to European
colonization of the newly found continent through Portuguese and Spanish maritime expansion. The
Treaty of Tordesillas, signed by the two countries in 1494, partitioned authority of the colonial
territory — Spain taking possession of west and Portugal the east, the latter eventually becoming
Brazil (Tanzi, 1976). The agreement established an imaginary line off Africa's west coast 370 leagues

west of the Cape Verde Islands demarcating Portuguese property (Aleman, 2020) (Figure 6).

Figure 6

The Treaty of Tordesillas
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Note. The Treaty divided the newly-discovered lands outside of Europe between Portugal and Spain.

Source: Adapted from Maps on the Web (2020).

Although an established agreement of demarcation of the territory between the two crowns
was settled, the geography and resources to occupy the land under Spanish domain were crucial to

guide future of colonization (Ardaya et al., 2021). Spain not only had less diverse actors during the
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process of colonization in the region (mostly missionaries and a few soldiers) in comparison to
Portugal (e.g., troops, allied natives, private traders, etc.) but also the Andes mountains were a
formidable geographical barrier for expeditions (Ardaya et al., 2021). Over a course of years,
Portugal saw opportunities to dispute the geographic boundaries and expand its frontiers further to
the west throughout the mid-18 Century (Ardaya et al., 2021). The geopolitical context experienced
by the two crowns facilitated the signing of the Madrid Treaty in 1750. The Treaty defined a new
territorial organization for the South American continent, ending territorial disputes and replacing
the Treaty of Tordesillas, which was no longer respected in practice (Chaves, 2014). The Madrid
Treaty was the initial step towards the borders seen today in South America.

The first expeditions in the South America after European arrival occurred circa 1540 and
were planned by the Portuguese to explore the coastline while Spaniards explored the Andes
(Ardaya et al., 2021; Imazon, n.d). With time, the Portuguese demonstrated more interest in the
Amazon Forest due to concerns of potential English, French and Dutch invasions (Imazon, n.d). This
fear of international invasion persisted until recent times in Brazil, when the government ruled
under the claim of "integrar para ndo entregar" (integrate to not deliver) throughout the
dictatorship period of 1964 — 1985. However, discourse by the Brazilian government regarding
possible foreign invasion served as a catalyst of “recent” expeditions and developments in Amazon
Basin during the 1960’s (Imazon, n.d; Toledo, 2012).

The Amazon River itself gained a reputation for difficult navigation due to the many
unsuccessful attempts to navigate upstream, confrontational Indigenous groups, and difficulties to
access food (Barreto, 2008). Expeditions continued to take place throughout the Amazon for many
years. Struggles with navigation, the lack of instantly exploitable wealth, and the belligerent
population did not motivate Spain or Portugal to colonize quickly after the first expeditions of
discovery (Barreto, 2008). Many myths, such as El Dorado, a city full of gold, lured conquistadors to

their death in the Amazon Basin (Marshall, 2019).
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The economic system during the colonial period was grounded on mercantilism, for which
precious metals were the drivers of prosperity; thus, governments highly fomented their
accumulation (Rojas, 2017). In search for this wealth and power, Europeans brought to South
America mass decimation, acculturation, homogenization of Indigenous people, territorial
displacement, slavery, disease, and many other negative influences described in documents and
books over history. The harms that colonizers caused to the “discovered” land never stopped being
perpetuated. The reasons and enthusiasm to dive deep into the Amazon Basin 500 years ago
continue the same today. Once conquerors, who were always guided by gold, personal glory, and
gospel (Arango, 2012; Ardaya et al., 2021), found wealth, they started exploiting not only the forest
and its resources but also Indigenous peoples and the Africans that were brought to the Amazon
Basin as slaves. As curiosity about the Amazon Basin increased around the middle of the 18"
Century, expeditions for mapping and other purposes began to take place (Furtado, 2013). These
activities led to frontier expansion from coastal areas into the Amazon, albeit in different stages
from one Amazonian country to the next.

In its essence, “frontier expansion” centers on the idea of controlling new areas in the
peripheries that hold more natural resources to supply the shortfall in settled and commodified
zones (Becker, 1988; Cleary, 1993; Holanda, 2005; loris, 2018; Lombardi & Carmo, 2019; Turner
1921). The phenomenon is also known as the ‘law of scarcity-abundance’ in that scarcity in central
areas leads to a movement to conquer borderlands that hold more resources (loris, 2018). The
evolution of the current socio-economic system of capitalism is based on accumulation by frontier-
making and continued accumulation over time. It was not until circa 2005 when the idea of the
frontier expansion was brought to light regarding the colonial process of advancing borders in South
America (Holanda, 2005; Lombardi & Carmo, 2019). Nonetheless, the concept originated in 1921
with the work of Turner (1921) to comprehend how the settlement of the United States influenced

the nation-building process. Since then, many authors have built on the definition and studied the
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field to describe the population dynamics that are influenced by alterations to land use and cover
(e.g., Becker, 1988; Cleary, 1993, 2001; Holanda, 2005; loris, 2018; Lombardi & Carmo, 2019).

The history of various episodes of frontier expansion in South America resemble that of the
western US. The pursuit of wealth and the expansion of western frontiers over Indigenous
homelands in search of development opportunities and the conversion of Indigenous people to
Catholicism characterized a period in both the northern and southern hemispheres. The
asymmetries in both regions stem from the fact that Native Nations in the North American
Southwest lived and employed farming practices long before Europeans arrived, dating back to
roughly 2000 BCE (Johansen, 2005). For example, ancient Pueblo people (e.g., Hohokam in Arizona)
managed their land to benefit agriculture by the implementation of prosperous irrigation techniques
(Hill et al., 2015; Rice, 1998). In the early to mid-19th Century, federal and state governments of the
US fomented the invasion of Indigenous lands with the purpose of exploiting natural resources,
repeating the chronicles in the Global South (Bair et al., 2020).

For the resource exploitation activities, such as mining, agriculture, and industries, to take
place in the arid western US, dams were necessary to provide water and energy to the population
and economic sector (Bair et al., 2020; Davis, 1997). Although water is a critical resource in the
western US for survival and played a key-role in the expansion movement (Bair et al., 2020), in the
Amazon Basin, water is crucial to provide paths of navigation in the depths of the forest. This natural
resource was a basic condition for the governments of both places to move their development
machines in route to economic power. Even though both governments offered land and basic
infrastructure, the occupation of the Amazon Basin was uncoordinated.

Today, the region of the Amazon Basin in the Brazilian state of Mato Grosso is the perfect
example of this frontier expansion (Figure 7). This ecosystem has come under pressure due to the
rapid advance of commaodities production (mainly cattle and soy). Over the last two decades, soy
fields have been replacing cattle ranching in the state (Picoli et al., 2020). The recent boom in

commodities production has increased foreign interest in the region (Flexor & Leite, 2017). To
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accommodate these economic activities, there have been many interventions such as deforestation
(Gollnow et al., 2018), fires (Rossi & Santos, 2020), and infrastructure to transport goods (e.g.,
highway BR-319) (Dros, 2004; Ferrante et al., 2020a). These developments jeopardized the rivers of
the Xingu sub-basin by changing the hydrological cycle (Rizzo et al., 2020) and degrading water
quality with agrochemicals (Pignati et al., 2018). These commodity-driven activities have led the
Amazon Basin to become a carbon source (Gatti et al., 2021) while also endangering the livelihoods
of 16 tribes that live in the Xingu Indigenous Territory as well as those of the surrounding population
(Velasquez et al., 2010). Notably, at the time when the Xingu Indigenous Territory was created, the
headwaters of the Xingu basin were intentionally left outside the IT, leaving them vulnerable to
these stressors (Velasquez et al., 2010). Even though the state of Mato Grosso experienced an
increase in GDP per capita in recent years, the number hides a track of social inequality and
environmental degradation (loris, 2018). Increased growth, not only in Mato Grosso but also in the

entire Amazon Basin, is not a synonym for development (Moran, 1983).

Figure 7

Amazon Fishbone Pattern
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Note. Fishbone pattern of deforestation in the Amazon Basin due to greater deforestation closer to

roads and rivers. Source: Mongabay (2020).

The history of the Amazon Basin since European arrival can be seen as the provisioning of
resources for the acquisition of wealth (Figure 8). Colonization and neocolonization usually do not
consider forests, rivers, and people as biodiversity components. Humans are degrading the Basin by
expanding frontiers in seek of new areas to develop all sorts of activities. In doing so, they are also
employing “frontier accumulation”, where a cascading effect of such activities is noticed (Borges,
2019). For instance, hydropower dam projects are usually related to other sectors, such as
agribusiness and mining (Borges, 2019), leading to a cascading effect for the Amazonian ecosystem

and the services that it provides, which may lead to an irreversible tipping point.

Figure 8

Amazon Basin Timeline
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2.2.2. Latin America Regional Integration Roadmap
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European colonization has traces in cultural, economic, and political spheres in South
America countries that have lasted until current days. The history in the southern hemisphere is still
distinguished by commodity exports, owing that to their location along coastlines, lack of effective
interaction between countries, and lack of suitable infrastructure inside the region (Myint, 1958;
Padula, 2010). Despite the continent's huge geological obstacles, such as the Andean mountains and
the depths of the Amazon Forest, South America is rich in transboundary rivers that connect the
continent (CAF, 1998; Padula, 2010). More than navigation, rivers are important natural resources
exploited strategically by the States. Control of water determines control of the economy and
political power. Governments are always trying to integrate to increase their trading powers and
grow economically. Governments view the Amazon as a vast territory full of natural resources that
can be exploited and a barrier to trade due to dense forests and geographical barriers; hence
infrastructures are necessary to attend the market demands.

To comprehend the rationale behind regional integration theory in South America, we must
first define the term and the cycles that led to regional integration to reach the current model, which
is fueled by neoliberal principles. Neoliberalism is a popular concept and has been defined in
different ways across time (e.g., Bakker, 2013; Ganti, 2014; Harvey, 2005; Ong, 2006; Treanor, 2005).
For Harvey (2005), neoliberalism is an institutional structure characterized by private property,
deregulation, and free trade. The term "Free Trade Area" (FTA) refers to a collection of countries
that have agreed to eliminate tariffs on most commodities imported and exported between them.
The FTA's goal is to promote trade between the nations involved, as well as to strengthen economic
reforms, improve governance, energize their private sectors, and boost market confidence (Feinberg
et al., 2005). Neoliberal approach in sum has “commodified” nature and inserted it within a market.
This is relevant in the Amazon context because the integration of Amazon countries into socio-
economic blocks allows them to form relationships and create circumstances for the economy to
dynamize and intensify in a globalized world. As a result, it is evident why and how Amazon

countries are forming socio-economic blocs to trade commodities and export natural resources.
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A great definition of regional integration is given by Karl Deutsch, a social and political
scientist. Deutsch defined the phenomena as a process for the creation of secure communities,
which can be stated as an ‘integrated’ group of people within a territory (Haas, 1970). When focused
on economic aspects, the integration processes differ by the level of commitment of the parties in
the agreement. The integrationist processes were divided into three stages: the first, known as ‘first
regionalism,” occurred in Europe between 1950 and 1960 and served economic interests. The goal
was to bring economies together and boost regional growth. With the conclusion of the Cold War in
1980, the second wave of regionalism began. Aside from economic factors, historical, social, and
cultural political considerations were factored into the integration process' design. The third
regionalism, based on emerging countries, began in 1990. Investments, international security norms,
political stability, social welfare, and other issues were all matters of regional integration respect
(Carvalho, 2009).

On a worldwide scale, the dollar became dominant in the late 1970s; the Soviet Union and
the communist bloc were dismantled in the late 1980s; with the United States' subsequent unipolar
leadership, neoliberalism became prominent (Padula, 2010). At the same time, European integration
is fading and its progress in South America is slow (Padula, 2010). However, the integration emerged
on a huge scale around the world, particularly in Latin America, in the 1980s and especially in the
1990s, remaining within the scope of neoliberalism and its impulses towards pro-market economic
liberalization measures (second regionalism) (Padula, 2010).

According to Balassa's (1961) classification, cited by Celli Junior (2007), when dealing with
regional economic integration, five stages may be established: (1) FTA would be the first and
simplest, by which countries eliminate tariff and non-tariff barriers in order to favor the circulation
of goods among them (North American Free Trade Agreement — NAFTA is an example); (2) After Free
Trade Zone is configured the Customs Union, where countries adopt a Common External Tariff,
economic policies are harmonized (Mercado Comun del Stir - MERCOSUR, is an example); (3) The

following stage is the Common Market, in which the free movement of people, services, capital, and
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labor is established (the Mercado Comun Centro-Americano - MCCA and The Caribbean Community
— CARICOM are examples); (4) The fourth stage is the Economic Union, which establishes the
harmonization of national laws that relate to previously integrated areas. This stage is solely
exemplified by the European Union (EU); (5) Total Economic Integration is the fifth and last stage, in
which the policies of integrated countries are considered and fully implemented (Celli Junior, 2007).
On broad scales, regional political-economic blocs can cooperate and integrate with each other
according to the level of interdependency or lack of it when the trading States are analyzed (Celli
Junior, 2007). Cooperation usually stands out only for joint actions on specific topics while
integration is more intense, and its mechanisms are more complex. All integration presupposes prior
cooperation actions (Celli Junior, 2007).

In Latin America, the integrationist ideas are relatively old but were mainly expressed in
practice by Simén Bolivar in the 19th century, who tried to implement the first regional integration
schemes in search of resistance to European recolonization. His attempts failed but were a
milestone in history and International Law (Fawcett, 2005). In the Cartagena Manifesto of 1812,
Bolivar expressed one of the first philosophical political thoughts in the Americas and shared the
idea that the continent needed to unite in a strong and solid entity against the royalties (Lynch,
1983). Around 1815, Bolivar wrote the Charter of Jamaica, in which he made clear his desire to unify
the administrative units and form the American States, despite recognizing integration difficulties
(Carvalho, 2002). In 1826, after several attempts, Bolivar organized the Panama Congress, known as
the first official step in an effort to consolidate the regional integration in Latin America (Mace,
1988). Its goal was to show the Ibero-American people the need to unite against a common enemy:
the abandonment of Latin America by the other nations (Carvalho, 2002). The Treaty of Union,
League and Confederation, signed at Panama Congress was never implemented and the Congress
was not successful (Mace, 1988).

After the Panama Congress, several other events tried to solidify the Bolivarian ideas

without achieving success; nevertheless, they were responsible for initiating an integrationist
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process in Latin America (Carvalho, 2002). The end of the colonizers' threat gave rise to a new stage
in the region, highlighting then an intergovernmental relationship (Carvalho, 2002). In 1889, the 1st
International Conference of American States was held in Washington D.C, and after that, countless
others were held where the States discussed topics of different natures, giving rise to the formation
of a Pan-American system (Carvalho, 2002; 2009). These Conferences were the forerunners of the
continent's great diplomatic gatherings, with the main goal of uniting American nations through
political and economic strengthening, starting with 19 nations in the First Conference and increasing
to 21 republics by the Ninth Conference in Bogota in 1948 (Dulci, 2008). After World War I, the
States demonstrated a desire to build a relationship based not only on political integration, but
economy among the American countries, especially the Latin States. To promote continental
solidarity and ensure sovereignty and economic cooperation, the Organization of American States
(OAS) was created at the Bogota Conference in 1948 (Carvalho, 2002).

The integration process was the result of a complex phenomenon of regional and
international relations among States, which built dependency and developed the economic market.
The region was turned to neoliberal ideas. One of the most significant of these was the concept of
FTA (Carranza, 2002; Perry & Berry, 2016) . Integrationist processes are not frequent and change
according to regional characteristics and other elements such as political, social, and economic
features (Carvalho, 2009). As integrationist ideas were launched and their foundations solidified,
agreements in Central and South America began to take shape. Among them were the Central
American Common Market; Caribbean Community; Latin American Free Trade Association; Group of
Three 3G; Southern Common Market (MERCOSUR), and several others. Today, some influential
integration and cooperation blocs play an important role in the Amazon basin and will be discussed
in the next section, namely: OAS, MERCOSUR, Iniciativa para a Integrag¢do da Infraestrutura Regional
Sul-Americana (1IRSA) and Amazon Cooperation Treaty Organization (ACTO) in South America, thus
influencing the Amazon Basin and European Union (EU), that has trade relations with Amazon

countries (Figure 9).
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Figure 9
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2.2.2.1. Integration Procedures
2.2.2.1.1. Organization of American States. The Organization of American States (OAS) is
the world's oldest regional organization. The OAS was founded in 1948 when the Charter of the OAS

was signed in Bogotda, Colombia, and went into effect in December 1951 (OAS, n.da). After that the
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Charter undergone through some amendments (OAS, n.da). All 35 independent States of the
Americas are a member of the organization and OAS also granted permanent observer status to 69
States, as well as to the EU (OAS, n.da). The Inter-American Court of Human Rights is an autonomous
legal institution of OAS whose objective is to interpret and apply the American Convention. In
accordance with the American Convention, the Court mainly exercises three functions: (l)
contentious, (Il) the power to issue provisional measures, and (1) the advisory function. Not all the
American States are signatories of the Convention. Only Bolivia, Brazil, Colombia, Ecuador, and Peru
are members as Amazon countries. Venezuela in 2012 presented an instrument of denunciation of
the American Convention on Human Rights to the Secretary-General of the OAS. The denunciation
took effect on 2013 (OAS, n.db). The Court acted in many violation rights for Indigenous case in
Amazon countries (e.g., Case of the Xucuru Indigenous People and their members against the
Federative Republic of Brazil; Provisional Measures regarding Colombia: Matter of Pueblo Indigena
de Kankuamo) and recently the Court made recommendations to Brazil for violations against
Indigenous peoples and the "marco temporal" (change in ITs demarcation) (OEA, 2021). Thus, OAS it
is a powerful regional organization that may act in favor of those, such as Indigenous people or
riverside communities that play a crucial role in protecting the Amazon Forest and its rivers.

2.2.2.1.2. Amazon Cooperation Treaty Organization. Amazonian “re” occupation became a
central piece of Brazilian government agenda. The rivers, opera houses, theaters, journals, public
markets in Manaus were one of the reminders of the potential that Amazon could reach (Fuccille,
2015; Hetch, 2011). The glory conquered in the economic cycles of spices (XVI century) and rubber
(XIX = XX centuries) and then backlashed by the Second World War turn out to be once again the
focus of attention (Fuccille, 2015). Under the discourse of the need to develop, expand its territory,
occupy the land, and integrate the region, the Brazilian military regime (dictatorship) proposed a
geopolitical project for the Amazon (Bomfim, 2010).

Still during the dictatorship (1964 - 1985), under the presidency of Ernesto Geisel, Amazon

Basin governments began a process of collaboration. Low population density in the rainforest, a
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shortage of human resources to assist development, and the need to increase conversation among
Basin states were some factors that led Brazil to propose the Amazon Cooperation Treaty (ACT) in
1978 during the military period (Carvalho, 2009). The treaty was signed by all the Amazon States
(except French Guiana), later giving rise to the Amazon Cooperation Treaty Organization (ACTO)
(Carvalho, 2009; Toledo, 2012). The creation of the organization is also a symbol of the Member
States’ concerns to establish their sovereignty and protect the Amazon’s resources (Toledo, 2012).
The organization aimed for the sustainable development of the region, advancing its economy,
politics, and social equity (ACT, 1978). According to ACTO, they foster collaboration, sustainable
development, and the well-being of Amazon residents to reduce current asymmetries between and
within Member Countries. ACTO has a Permanent Secretariat (PS/ACTO) and through this body the
organization exchanges knowledge, cooperates and implements joint actions among the Member
States to comply with the directives of the Amazon Cooperation Treaty (ACT). The working areas
spread over different themes, such as conservation of natural resource; infrastructure and transport;
knowledge management and information exchange; Indigenous peoples and other tribal
communities; institutional, financial and legal strengthening; regional health management; emerging
themes and tourism (ACTO, n.d).Nonetheless, besides the limited literature on ACTO, scholars
believe that the organization lack dynamism, presenting many periods of inertia (Vital & Quaglia,
2020).

As the ACT is a framework agreement by nature (pactum de contrahendo), all the States
need to indicate a desire to cooperate in the same agenda. Some argue that the role of ACTO in
conservation, especially of water resources, should be revised to tackle more specific regional
environmental needs and encompass scientific perspectives (e.g., Latrubesse et al., 2017; Tigre,
2019) while it remains limited by its scope and under Foreign Relations Ministry coordination (ACT,
1978). ACTO also has room to improve its engagement with stakeholders, so contributing to a more
participatory decision-making process, as well as its dialogue with other regional integration

programs (e.g., IIRSA) and foster its own promotion (Silva, 2006). According to Zevallos (1993), it is
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incredible that in a country (Brazil) where the Amazon is so vital, people do not see the relevance of
the treaty, and that knowledge of the treaty is limited to a tiny group of individuals. Despite the
diplomatic constraints and low prestige of the organization, ACTO promotes assessments in the
region. One recent evaluation of the region is a document that aimed to have a regional vision of
water resources, strengthen public water management institutions in the involved countries, and
pilot experiences that have been implemented on research for further studies and monitoring of
water. The first conclusion of the assessment is that there are 50 factors that negatively affect water
resources in the basin and nine out of 50 needs to be prioritized (Appendix A). Significant among
them are water contamination, deforestation, and biodiversity loss (OTCA, 2016).

2.2.2.1.3. MERCOSUR. The Treaty of Assuncién established Mercosur in 1991, in which
Argentina, Brazil, Paraguay and Uruguay are the official members (Venezuela adhered later and
Bolivia is in the process of accession) (Mercosur, n.d). Mercosur is likely to be the group of countries
with the most disparate dimensions in the world and that intended to form a Customs Union
(Baumann & Mussi, 2006). The moment of its formation was favorable for regional integration in
South America. MERCOSUR was encouraged by political and economic conditions thirty years ago,
mostly due to the rise of globalization and integration movements. The collective will to transcend
previous rivalry, based on physical proximity and ideological assumptions with shared political and
moral ideals, should be underlined among the events that shaped the trading bloc (Seitenfus, 1992).
Baumann & Mussi (2006) pointed that in the first years of its formation, MERCOSUR countries
already shown an increase in GDP, with exception of Paraguay. By the time Venezuela joined the
group, it accounted for 75% of South America GDP (Menezes, 2007).

MERCOSUR's scope goes beyond the integrationist economic policy sphere. In the Treaty of
Assuncidn it is clear the intention of articulating an advance towards issues related to social equality
and environmental protection (Blanco & Lin, 2001; Rocha et al., 2005). Because the economic group
preys on biomes rich in natural resources, such as the Amazon, environmental protections such as

Environmental Impact Assessment (EIA) can be seen as the international cooperation organizations'
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attempts to address problems associated with environmental factors related to development. In
addition to the EIA, MERCOSUR adopted the "Environmental Agreement" in 2001 to promote more
sustainable development and the execution of Agenda 21 directives (Queiroz, 2005; Rocha et al.,
2005). Nonetheless, problems such as intense concentration of income, adoption of exclusive
development models and high levels of poverty in the MERCOSUR countries have contributed to
negative impacts on the environment (Queiroz, 2005).

Indeed, MERCOSUR lost its strength in the last decade (Costa, 2019). In the last years, the
trading and exports among the Member States decreased (Costa, 2019). The regional integration
scheme is also facing threats from the EU that almost boycott Brazilian products due to
mismanagement of the Amazon besides all the environmental safeguards (Rajao et al., 2020). The
European Parliament recently blocked any kind of arrangement in the ratification of the trade
agreement between the blocs due to the mismanagement in the Amazon Forest (Chade, 2021). It is
clear how trade among regional blocs is a powerful tool to address environmental protection while
countries also seek for development.

2.2.2.1.4. Iniciativa para la Integracion de la Infraestructura Regional Suramericana -
Initiative for the Integration of Regional Infrastructure in South America (IIRSA). According to the
integration theory, for the integration blocs to be viable it is necessary to develop physical
infrastructures and increase transportation and telecommunication foundations (Celli Junior, 2007).
Infrastructure needs to be in place and be sufficient to provide good conditions for the allocation of
products and labor so productivity will be effective (Jaramillo & Lederman, 2006). Following the idea,
IIRSA was conceived in 2000 by the Brazilian government of Fernando Henrique Cardoso and the
Inter-American Development Bank to promote regional cooperation among twelve countries in the
region, based on technical-financial assistance from large multilateral and national banks, to
implement the continent's integration and development axes (Moraes, 2013). To achieve the
proposed ideas of development axes across the territory, the project studies integrate

infrastructure, international trade, and sites with high levels of natural resources (Moraes, 2013).
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IIRSA was incorporated by Consejo de Infraestructura y Planeamiento (COSIPLAN)
(Infrastructure and Planning Council) in 2008, which belongs to the Unién de Naciones
Suramericanas (UNASUR) (Union of South American Nations) countries. IIRSA is a regional
integration scheme that received increased attention from scholars and activists in the last few years
due to the magnitude of the infrastructure plans, and its social and environmental consequences
that are affecting the South America region (e.g., Perz et al., 2010; Perz & Rojas, 2020; Van Dijck,
2013; Vilela et al., 2020; Walker et al., 2019).

The integrationist agenda includes roughly 560 projects. Of these, 70 are in the Amazon
region (mostly infrastructure for airports, waterways, highways, hydropower, and ports). In the
Andean headwaters’, there are 65 projects and 20 in the Guyana Shield (COSIPLAN, n.d). The
construction of several highways crossing the Amazon to provide flow of people and commaodities is
a project in progress to diminish the distance between the basin countries, to the ocean, and to
facilitate access to European and Asian markets, favoring logistics and costs (Berg et al., 2017;
Verburg et al., 2014; Vilela et al., 2020). Some of them have strong effects on ecosystems, such as
the Inter-Oceanic Highway, which causes road impacts from chemical pollutant runoff and stream
sedimentation that undermine watershed integrity (Coffin, 2007; Vilela et al., 2020). The agreement
also intends to expand the hydropower frontier with dams connecting transboundary rivers
(McCormick, 2010; van Dijck & den Haak, 2007). Santo Antonio and Jirau dams, on the
transboundary Madeira River (Bolivia) were directly associated with IIRSA and caused major socio-
environmental impacts. Fearnside (2014), citing a proposal for a “motion of reference” on the
Madeira dams to the National Council of the Environment (CONAMA) mentions that IIRSA
“represents the old model of development based on large volumes of capital without, however,
considering development as the result of interactions between local populations, [leading to]
exclusion of the peoples of the forest, riverside dwellers and fisherfolk”.

Although the Cosiplan Constitutive Plan addresses sustainable development in harmony with

nature as one of its principles (COSIPLAN, 2013), according to the Economic Commission for Latin
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America and the Caribbean, the countries face environmental problems that are jeopardizing their
capacity to sustainable development. Those problems include loss of biodiversity and forests, over-
exploitation of natural resources, soil degradation, and the exhaustion of fisheries' (ECLAC, 2014).
IIRSA is jeopardizing Amazon ecosystem and studies now predict that the integrationist ideals are
enough to get the forest close to a "tipping point", where damages are irreversible, and advances
savannization (Salazar et al., 2007; Walker et al., 2019). Thus, IIRSA plans must adequate the scale of

its projects to adapt to the present conjuncture (Castro, 2019).

2.3. Political Ecology of Water Development Infrastructures

Political ecology is a lens through which people examine environmental questions. Wolf
coined the term in 1972 to understand land use and resource ownership in the Swiss Alps (Robbins,
2012; Walker, 2005; Wolf, 1972). One of the most used definitions of political ecology is explained
by Blaikie & Brookfield (1986) as a term that combines environmental issues with a broad definition
of political economics. This involves the continually evolving dialectic between society and land-
based resources, as well as within society's classes and groupings. Another broadly used definition
given by Paul Robbins (2012) is that political ecology is the way to describe environmental change
and marginalization to evaluate environmental issues using dependency theory. Dependence theory
is a critical approach to explaining the economic and social development of different nations based
on the idea of a dependency relationship between the global center and the global periphery
(Machado, 1999).

An important dominant narrative in political ecology according to Robbins (2012) is the
degradation and marginalization narrative that suggests, albeit counterintuitively, sustainability of
local practice was decreased by attempts to improve production systems of local people, causing
lower levels of equity in resource distribution. That happens due to transitions from systems that did
not pose significant environmental harm to systems that tend to overexploit resources as state

intervention and integration in regional and global markets soars.
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The concept of territory is crucial in the analysis of this research. The concept is embraced by
Boelens et al. (2016) through a political ecology lens in the investigation of hydrosocial territories as
spatial arrangements of people, institutions, water flows, hydraulic technology, and the biophysical
environment that revolve around water control. They contend that territorial conflicts entail wars
over meaning, norms, knowledge, identity, authority, and discourses, in addition to natural resource
battles. Therefore, territory encompasses human society interactions, hydrology, and politics
(Karpouzoglou & Vij, 2017). In the case of the Amazon, it is very important that the analyses
underpins hydrosocial territory once the human presence is a geological driver capable of modifying
process in the freshwater ecosystem thus, not possible to be separated from it. To protect Amazon
rivers, biodiversity actions must also focus where humans interact with nature.

Linton (2014) refers to water as a strategic resource exploited by humanity and utilized in a
variety of ways and contexts. Most of the water development projects modified water flow and
guantity, hence degrading the environment. Linton (2014) refers to these systems, in which water
goes beyond its important role in biodiversity, as "modern water". As anywhere else in the world,
even in the Amazon, where water is abundant, who controls water, holds power. Drawing on
Boelens et al. (2016) concept of 'hydrosocial territories' and Schulz & loris (2017) research, in the
Amazon context, water abundance is used in a political processes of contestation to be able to
legitimize the unsustainable use of water (Schulz & loris, 2017). This implies that the development of
water resources to the benefit of political and economic elites, such as hydroelectric power
schemes, is legitimized (Schulz & loris, 2017).

The control of water and the ongoing process of water resources development by the
economic elites of society leads to degradation of ecosystems and displacement of local
communities across the Amazon. Amazon water infrastructure projects are usually supported by
public-private association (mostly reliant on public funds and encouragement from governmental

institutions) (loris, 2020a). The negative consequences of water projects in the Amazon reflect the
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interaction between economic growth demands exerted by major political and economic centers
and the region's specific geographical constraints (loris, 2020b).

For instance, under IIRSA, aside from dams, other planned water-related projects include
waterways to create corridors to export commodities (Fearnside, 2014; Fearnside et al., 2021).
These infrastructure types are a whole system of water resources development encouraged by
economic growth that in conjunction will provide freshwater, electricity, transportation, and other
basic conditions to allow trade to become more efficient until arrive in its final market. Today, in the
entire Basin there are more than 140 dams (that produce more than 1MW) (Latrubesse et al., 2017).
Yet, in the Andean headwaters alone, there are more than 160 proposed hydropower dams (see
Anderson et al., 2018; Fearnside et al., 2021; Latrubesse et al., 2017; Winemiller et al., 2016). The
saga of dams led to a historical advocacy movement in Peru against more than 20 hydropower
plants that were planned to operate in the Marafion river, a major free-flowing tributary of the
Amazon. The environmental certification (a form for the company to comply with the process of
operation) for the project expired and it can no longer be implemented (Grandez et al., 2020).
Advocacy may lead to the dams (or other projects) not to be built by pressuring governments and
other sectors of society. The same situation also occurred in the instance of Tapajds river in which
many protests happened due to the proposed dams in Tapajos river that would perpetrate
consequences in the ecosystem and for the Muduruku Indigenous tribe (Greenpeace, n.d; Walker &
Simmons, 2018).

The cost of accommodating the neoliberal schema such as unnecessary dams is not limited
to the environment. Construction of hydropower plants and canals results in a slew of human rights
breaches. Dams have a tremendous impact on Indigenous people's social spheres (Doria et al.,
2018), especially in the Amazon, causing an increase in diseases including malaria (Keiser et al.,
2005), vector-borne ilinesses, sex work, and sexually transmitted infections (Tallman et al., 2020), as
well as forced population displacement (Fearnside, 2015; Scudder, 2012; WCD, 2000). The

International Labor Organization Convention 169, to which all basin countries have signed, aims to
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provide some protection to Indigenous peoples in the face of environmental injustice by mandating
free, prior, and informed consultation when actions such as dams may impact them (ILO, 1989).
However, as with many other policies (e.g., Environmental Impact Assessments), these such
safeguards are hardly applied (e.g., Fearnside, 2015; Ferrante & Fearnside, 2020; Millikan, 2014;
Moreira et al., 2019). Indeed, protections such as the environmental licensing (approval to operate)
are being relaxed to facilitate infrastructure developments (Goodland, 2010; Gerlak et al., 2020;
Ruaro et al., 2021). The Brazilian Institute for the Environment and Renewable Natural Resources
(IBAMA), which oversees evaluating environmental impact studies (EIAs) and issuing dam licenses,
granted the installation licenses for Santo Antonio and Jirau dams even though many of the
'conditions' that had been established as prerequisites had not been met (Fearnside, 2014).

Dams and displacement have a long history in South America, particularly in Brazil, where
governments, political parties, and private firms have sponsored massive dam projects to profit at
the expense of Indigenous peoples (Millikan, 2014). Peru and Bolivia are also part of Brazil’s scheme
(Millikan, 2014; Moreira et al., 2019). In 2010, Odebrecht, a Brazilian construction company, bribed
Peru's government to build hydropower plans that were established in the agreement between the
presidents of Peru and Brazil for the Andean-Amazon region on the Marafién River (Elbein, 2019).
The Belo Monte Dam is another illustration of how, despite all the warnings on environmental
disturbances, the dam was built with financing from the World Bank development policy loans
channeled through Brazil's National Bank for Economic and Social Development (Fearnside, 2017). In
the Xingu River (Brazilian Amazon), Belo Monte is an example of a massive infrastructure that
displaced 25,000 people in the Altamira city, 18,000 traditional “ribeirinhos”, flooded two ITs and
decreased the flow of the river to twenty percent (Fearnside, 2017). In addition to the loss of
environmental benefits, the reservoirs created habitat for malaria-bearing mosquitos bringing
disease to the community (Keiser et al., 2005).

The unnecessary ongoing dam construction in exchange of profit leads to a path in

degradation in the ecosystem and Indigenous live. The role most Indigenous tribes play in
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safeguarding the environment is argued to be the one of most effective barriers against
deforestation and water degradation in the Amazon (Athayde, 2014; Dudley et al., 2014; Fa et al.,
2020; Fernandez-Llamazares et al., 2021; Peres & Zimmerman, 2001; Nepstad et al., 2006; O’Bryan
et al, 2021; Pimm et al., 2001; Schwartzman & Zimmerman., 2005; Soares-Filho & Rajdo, 2018).
Indigenous people and their territories are under threat. Indigenous people see the forest, trees,
rivers, and fish not as a resource but as a component of biodiversity (see Findlay, 2021). In the Xingu,
one of the agriculture frontiers in the Amazon, the IT is responsible for the best conservation rates in
the area buffering against deforestation at the frontier of agricultural expansion (Velasquez et al.,
2010) (Figure 10). In Brazil, Indigenous people have the right to permanent ownership of the land,
and such a condition in theory makes the land inalienable and unavailable for any other type of use
(Brasil, 1998). On the other hand, the laws that back up this Constitutional right to the Indigenous
people are under constant attack, and most recently challenged by the Brazilian and other Amazon
government political agendas (Carvalho et al., 2019; Eichler & Bacca, 2020; Pelicice & Castello,
2021). The success of the permanence and Indigenous protection of these lands is constantly
threatened by illegal mining, agribusiness, hydroelectric power plants, logging, and consequences
derived from these activities such as deforestation and pollution (Barbosa et al., 1998; Fearnside,
2015; Nepstad et al., 2006; Walker & Simmons, 2018; Marques, 2021). Similar threats are faced in
other Amazon countries, such as in Venezuela (Lozada, 2019). As a result, while Indigenous people
within its territories have a high rate of conservation success, they are insufficient on its own to

address protection.
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Figure 10
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Biodiversity Targets were set prior to the Convention on Biological Diversity (CBD) Strategic
Plan for Biodiversity 2011-2020. The conservation of terrestrial and inland waters (rivers and lakes),
as well as coastal habitats, known as Aichi Biodiversity Target 11 is one of the most important for
freshwater. The Aichi targets for 2020 were more comprehensive set of individual targets. It aimed
for the protection of 17% of inland water areas by 2020 (CBD, 2020). However, this goal was not
achieved. This was an area-based target that looked at the entire area of the biome included in PAs;
therefore, the river protection measure (by km) was irrelevant (this was a problem with Aichi Target

11 - it did not account for the fact that river protection in terms of area would not be efficient)
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(Bastin et al., 2019). In addition, most assessments of this freshwater target consider other inland
water types, including lakes, wetlands, and other bodies of water, thus rivers are only a small part of
the picture (Bastin et al., 2019). Also, it is not common that rivers are inside PAs limits, they are
usually left outside or used as boundaries (Abell et al., 2017; Hermoso et al., 2016; Opperman et al.,
2021). Even those that are contained within the PAs are still vulnerable to dam development
(Opperman et al. 2021). Public administration usually considers a watershed as a natural and
landscape feature instead of as a relevant natural resource to be protected (Fonseca, 2018; Tudinsi,
1998). As in some Amazon countries, protection policies lack durability and can be downgraded,
downsized, degazetted (loss of protection), and reclassified (Anderson et al., 2018; Golden Kroner et
al., 2019; Thieme et al., 2020). The rivers are vulnerable to development if they are not being
explicitly protected for their free-flow, biodiversity, and/or other ecosystem services.

Given the rise in global awareness to protect 80% of the Amazon (IUCN Resolution
WCC_2020_Res_129) for the critical climate regulating and freshwater ecosystem services it
provides and the trove of biodiversity it supports, there is a need to establish durable, effective river
conservation strategies. As development projects in the basin are largely grounded in regional
infrastructure integration schemes, such as IIRSA, effective conservation must be focused on the
basin scale, transcending political borders to incorporate the entire region in a holistic approach to
maintaining riverine ecosystem connectivity. Against that backdrop, this study aims to uncover the
limitations and possibilities for establishing an Amazon basin-wide river conservation system. To do
so, two research questions were asked - what socio-economic factors are degrading the integrity of
riverine ecosystems in the Basin and what lessons can be learned from environmental governance in
the Amazon to inform the creation of a basin-wide river conservation system. To answer these
questions, an international survey was deployed (n=100) yielding both quantitative and qualitative
data for analysis. The survey results were triangulated with discourse analysis of semi-structured
interviews (n=28) and policy analysis. The combined results of this research aim to inform policy

decision-making for achieving the IUCN Resolutions, CBD Post 2020 Global Biodiversity Framework,
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the Sustainable Development Goal targets, or similar guidelines and to inform the creation of an

Amazon Basin-wide conservation system.

3. Methods

The study was conducted in four distinct phases as detailed below. Approval to conduct this
research was granted in July 2020 by the Northern Arizona Institutional Review Board under IRB ID
1617364-2.

3.1. Policy Analysis

Comparative policy analysis can help build theories and provide strategic advice and
recommendations, among other benefits (Mayer et al. 2004). It also makes it is easier to understand
the factors and processes that foment the emergence of policy trends and how countries can
influence each other (Schmitt, 2012; Vogel & Henstra, 2015). Thus, this study analyzed national and
regional environmental policies to identify those that set out to protect water resources and those
that facilitate their development. These laws exist undern the scope of different legal frameworks in
each country and, as such, vary from one place to another (Rosenfeld & Sajé, 2012).

Utilizing the “Constitute”, a database of the world's constitutions that may be used for
research and analysis to help in constitutional construction and to educate citizens
(constituteproject.org, 2019), the Constitution of each Amazonian country was searched for the
keywords “water”; “river”; “freshwater”; “ecosystem”; “conservation”; “environment”; “riparian”
and “Amazon.” Human Rights for Nature and for Rivers, as well as long-term policies, were assessed
using Web of Science, Google Scholar, Google Search, and gray literature for the years 2000-2020.
Other types of policies mentioned in the employed survey and interviews (see below) were
evaluated later using the same methods. This strategy is critical for identifying legal gaps and
successes, and how South American countries might influence one another regarding river
protection. Lastly, judicial, scientific, and civil discourses were compared to uncover deficiencies in

riverine protection.
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3.2. Survey

Surveys represent useful tools to quickly and efficiently assess broad views of a sample
population (Cobanoglu et al., 2001; Drury et al., 2011). They can also assess community perceptions,
which can bring to light local values to inform management strategies (Bennett, 2016). To this end,
an on-line international survey was created using Qualtrics survey software to understand how
people perceive freshwater management and conservation across the Amazon Basin. The survey
questions (n=37) spanned three different content themes: (i) Demographic Information; (ii) Natural
Resources Development and Ecosystem Services in the Amazon Basin; and (iii) Policy Options for
Riverine Governance. An opportunity was also given to provide personal contact information in case
a respondent was willing to participate in a follow-up interview.

Deployed from July 2020 through August 2020, the survey focused on “experts” and
members of local communities across all nine Amazonian countries. The survey was provided in
English and in the two national languages of the Amazon Basin, Portuguese, and Spanish (Appendix
B). The study adopted the Snowball Approach, a method that allows each surveyed person to
suggest one or more additional respondents who may also have knowledge on the topic (Patton,
2001). To reach potential respondents, the deployment took place virtually via professional listservs
(e.g., Amazon Dams Network, Programa de Pesquisa Ecoldgica de Longa Duracdo, Programa de
Pesquisa em Biodiversidade) and personal social media networks. Targeted emails were sent to
government agencies, non-profit organizations, academic institutions, environmental agencies,
water resources managers, and fisher associations who were identified as having some involvement
with the Amazon Basin. More than 400 people and institutions were contacted. Individuals received
follow-up recruitment emails up to three times or until they confirmed the survey was submitted.
One hundred (n=100) surveys were answered. The importance of the survey for this research was
premised on gathering data from as many people as possible from across as many sectors with some

professional or cultural relationship to the Amazon riverine ecosystem.
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3.3. Semi-structured Interviews

Semi-structured interviews are useful because they give a true perception of a respondent’s
beliefs. This method is particularly advantageous since it allows for greater mobility in the
interviewing process, as interviewers are not bound to the same set of questions. Furthermore, if a
respondent’s responses flow in multiple directions, a semi-structured interview style allows for
minor adaptations (Kelly, 2010; Kallio et al., 2016; Packer, 2017). Thus, semi-structured interviews,
consisting of 11 questions and done in the native language of the interviewee, were conducted with
survey respondents who indicated an interest in participating in a follow-up interview (see Appendix
C for the English version of these questions). The Snowball Approach was also applied to this group
of interview participants (Patton, 2001). Twenty-eight semi-structured interviews were conducted
between July and August 2020. Interviews were mostly conducted and recorded via Zoom and Skype
and lasted an average of 60 minutes. These recordings were then translated and transcribed for
analysis.
3.4. Data Analysis, Discourse Analyses of Semi-Structured Interview and Literature

Multiple methods to allow correlation among different data were employed in this study.
Closed-questions for the survey were analyzed on Microsoft Excel and open-end questions from the
survey and semi-structure interviews were analyzed with NVivo 12 qualitative data analytic software
(Alyahmady & Al Abri, 2013). Discourse analysis, widely applied in qualitative research, was
performed on the semi-structure interviews and open-ended survey questions. A. van Dijk (1985)
argues that "the presupposition of such analyses is that ideologies of speakers or writers may be
uncovered by close reading, understanding or systematic analysis, if language users explicitly or
unwittingly express their ideologies through language and communication" (p. 135).

Based on the work of Glaser & Strauss (1967), "grounded theory" was applied to analyze the
vast amount of data provided by respondents. Results were coded and separated into categories to
form relationships (Glaser & Strauss, 1967; Bhattacherjee, 2012). After coding, interpretations and

patterns were "grounded in" the revealed empirical results (Bhattacherjee, 2012). In NVivo, four
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main codes were created to reveal common themes that emerged from the data and highlight their
connections: (1) Natural Resources Management; (2) Resource Exploitation; (3) Governance; and (4)
Environmental Values (Appendix D). These codes were created based on the most recurrent topics
observed in a first general observation of the narratives and answers of the semi-structured
interviews and open-ended survey questions. Thus, the discourses were “grounded in” the
corresponding codes. After a deeper analyses, more codes were created a posteriori. The qualitative
analysis was based on “reference” data in NVivo 12, that is, how many times the codes were used, as
one code may be used more than once by the same respondent in different perspectives and to
provide different information. Gray literature (e.g., news articles, websites, and reports) was used to
inform this research and was also analyzed for the same discursive themes (Harris, 1981; Gee, 2004).
3.5. Limitations of the Study and Statement of Recommendation

Future studies need to build upon the survey and interviews and address the imbalance of
participants, local and urban populations, and development entities. In addition, because this study
had a limited time, Indigenous communities were not target. Technical knowledge documented in
literature, survey and interviews is a representational bias that conflicts with Indigenous worldview.
This research is aware of the need to recognize this limitation. The anthropocentric perspective may
not align with the traditional and Indigenous people "cosmovision" or ecocentric values. Future
researchers also need to dive deep into each country’s national, state, and municipal policies and
conservation projects that direct or indirect protects freshwater ecosystems, to understand the

mechanisms and how this may contribute to the conservation strategy across scales.

4. Results
4.1. Demographics
Survey responses and semi-structured interviews were unevenly distributed across Basin
countries (Figure 11). Respondents for both methods were concentrated in Brazil. There were 68

survey respondents from Brazil, 19 from other Amazonian countries and 13 from non-Amazonian
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countries but who worked/developed research within the Basin, for a total of 100 respondents. A
similar pattern emerged for the semi-structured interviews, with 12 responses from Brazil, 13 from
other Amazonian countries (Peru and French Guiana with four each, Colombia with three, and
Bolivia and Venezuela with one each), and three from non-Amazonian countries, for a total of 28
semi-structured interviews. These are both people that work both in the Basin or working in the
Amazon from elsewhere. Due to technical difficulties, and the SARS-CoV-2 (Covid-19) pandemic, it
was not possible to conduct follow-up interviews with all intended sectors in the nine Basin
countries. See Figure 12 for the distribution of survey responses and interviews across sectors.

The Amazon, Madeira, Negro, Purus, Solimdes, Tapajds, and Teles Pires rivers were the most
frequently mentioned rivers in responses to questions related to the river with which an individual

respondent’s work was associated (Figure 13).

Figure 11

Geographic Distribution of Survey Responses and Semi-Structure Interviews Among Amazonian

Countries
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Figure 12
Stakeholder contributions to surveys and semi-structured interviews
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Note. The rivers named here were mentioned the most in the survey as places where research or

other activities of concern are taking place.

4.2. Drivers of degradation to Amazonian rivers

Several questions centered on trying to understand the drivers and degree of degradation in
Amazonian rivers. Most respondents indicated that rivers are being degraded and that governments
must act to find a solution. The level of riverine degradation in the place where respondents live or
work was seen as moderate by most of respondents (n=60/60%). Thirty-five respondents indicated
that rivers are being degraded at a fast pace (n=35/35%), while five (n=5/5%) did not agree that
these ecosystems are suffering from the consequences of development and economic activities.

Respondents indicated that the activities that most affect riverine ecosystems relate to
building of infrastructure in or close to river courses. Dredging, an activity that decreases water
quality and alters the river floor, channel configuration and landscape, among other severe threats
(Barletta et al., 2016; Lagasse, 1986), was the activity considered most damaging to rivers. Dredging
may be associated with artisanal gold mining, since these miners dredge sediments from the
riverbed and amalgamate fine gold particles with mercury (Hg), which enters the environment
(Castello & Macedo, 2016). Dredging may also be associated with the construction of hydroways
(Fearnside et al., 2021). Following dredging, damming, with its associated reservoirs and
transmission line infrastructure, was also considered a major contributor to the degradation of
riverine ecosystems.

According to respondents, infrastructure is not the only activity to blame for riverine
ecosystem degradation. Agriculture and ranching account for major sources of degradation, along
with the associated fire and deforestation practices employed to expand regional agribusiness
territory. Transportation infrastructure, such as paved roads and hydroways, for the transport of

goods to market also contribute to river degradation.
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Table 1

Resource Exploitation Activities that Threaten Riverine Ecosystems of the Amazon Basin (Quantitative

Data)

Infrastructure Development % General Threats % Agribusiness %
Dredging 79.39 Fire 72.02 Agriculture 66.73
Dams 78.26 Deforestation 71.14 Ranching 64.02
Paved Roads 73.42 Mining 67.03

Hydroways 73.34 Pollution 64.00

Reservoirs 71.10 Drug Trade 62.82

Transmission Lines 57.58 Squatting 61.51

Urban Development 56.78 lllegal Logging and Mining  58.76

Unpaved Roads 56.74 Fishing 53.04

Ports 47.40 Invasive Species 41.67

Railroads 42.67

Note. Survey respondents ranked (on a scale of 1-100 lowest to highest) the level of threat brought
to riverine ecosystems of the Amazon Basin by infrastructure development, agribusiness, and other

less formal activities.

The results differed from open-ended survey responses. Along the questionnaire open-
ended questions, mining, agribusiness, and dams were the predominant narratives and identified as
the biggest threats to rivers when discussing resource exploitations activities. As for the semi-
structured interviews, dams were mentioned the most (Table 2). The three most mentioned
exploitation activities were the same for both methods. When asked about further threats,
respondents simply repeated the same hazards, demonstrating an obvious lack of policy to protect

the basin.
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Table 2

Resource Exploitation Activities that Threaten Riverine Ecosystems of the Amazon Basin (Qualitative

Data)

Activity Open-ended Survey (%) Interview (%)
Mining 29 26

Dams 18 35
Agribusiness 19 12

Others (e.g., Roads, Ports, Hydroways, Hunting, Fishing) 34 27

Note. Respondent discourses that were coded as “Resource Exploitation” by NVivo. See “Others” on

Appendix D under category “Resource Exploitation”.

National and regional economic development policies were also identified in the survey
responses as drivers of riverine degradation (Figure 14). Expanding national frontiers into the
undeveloped parts of the Amazon Basin along with the regional agreements between South
American countries for infrastructure development and planning identified as COSIPLAN/IIRSA, were
considered by the respondents as the main policy drivers of degradation in the Amazon Basin. Other

national policies that are drivers include energy development, mining, agribusiness, gas, and oil.

Figure 14

Policies Affecting Amazonian Riverine Ecosystems (Quantitative Data)
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Policies Affecting Amazonian Riverine Ecosystems

FRONTIER EXPANSION

IIRSA / COSIPLAN
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MULTILATERAL TRADE AGREEMENT
BILATERAL TRADE AGREEMENT
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OTHERS

Note. Survey respondents (n=95) indicated several national and regional economic development
policies as drivers of degradation to Amazonian riverine ecosystems. Others include energy

development, mining, agribusiness, gas, and oil.

4.3. Perceived impediments to implementing policy and conservation needs

Lack of scientific knowledge and data, and lack of monitoring of illegal activities in the forest
(85% each) are, according to respondents, on closed-ended survey the barriers for conservation
strategies. The lack of determination from governments to implement such practices to conserve

these water bodies was also pointed out as a great impediment (76%) (Table 3).

Table 3

Impediments to River Conservation (Quantitative Data)

Lack of %

Scientific Knowledge and Data 85.36
Monitoring 85.37
Political Will 76.26
Governance 71.83
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Enforcement 71.50

Environmental Lobby 71.26
Environmental Institutions 69.90
Awareness 67.49
Funding 67.37
Cooperation Between Countries 67.20
Environmental Policies 66.22
Surveillance 62.96
Civic Engagement 60.25
Fines 53.81
Social Will 52.07
Proximity to Rivers 46.95
Other 76.50

Note. Survey respondents ranked on a scale of 1-100 with 1 being the least and 100 being the

highest-level impediments conservation of Amazon riverine ecosystems.

When considering aspects of governance, dismantling and flexibility of environmental
agencies and laws (31%), lack of political will (15%) and lack of enforcement of existing rules in each
country’s jurisdiction (15%) were highlighted in respondent’s discourse as the primary limiting
factors in open-ended survey questions for the effectiveness of conservation efforts. On the other
hand, for the interviews, the lack of implementation and enforcement (24%) was a recurrent theme.
Besides the fact that many regulations are not enforced, sometimes they are in the governments
agenda but lack funds or only produce their effects when regulated by another norm that does not
exist yet (for example some norms in Brazilian Constitution). Awareness and knowledge on the
Amazon Basin (18%) and not sufficient existing regulation (15%) were also considered by the

interviewees to be causes of why riverine conservation does not advance in the region (Table 4).
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Table 4

Impediments to River Conservation (Qualitative Data)

Impediments Survey % Interview %
Dismantling and Flexibility 31 5
Lack of Political Will 15 8
Lack of Enforcement 15 12
Lack of Implementation and Enforcement 12 24
Lack of Awareness and Knowledge 9 18
Lack of Regulation 7 15
Environmental Agenda 4 0
Lack of Funding 4 4
Lack of Civic Engagement 2 14
Lack of International Support 1 0

Note. The most common sub-codes under “Governance”. This represents, in percentage, how often
each sub-code was mentioned to address the general feeling during open-end survey and semi-

structure interviews towards riverine governance in the Amazon Basin.

Most of survey respondents (n=76) stressed that a balance between riverine resources and
development must be established by the government. Some respondents (n=23) aim for the entire
preservation of the rainforest, whereas the idea of rivers being exploited by country’s government
was pointed out by only one respondent. To achieve this path, while there are many barriers to
conservation, respondents also indicated viable policy solutions (Table 5). According to survey
respondents, Integrated River Basin Management (IRBM), which is a combination of water resource
planning and management, sustainable development, and strategies (Bandaragoda & Babel 2010;
Evers, 2016) has a high chance of succeeding in conserving freshwater in the Amazon (86%). The

framework emphasizes the value of collaboration and partnerships, as well as community
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participation, long-term sustainability, a holistic approach, and planning and monitoring to
coordinate water, land, and related resources in a river basin (International River Foundation, n.d).
For this research, hereafter | will use only the term Integrated Water Resources Management
(IWRM) as many of the times they are used as synonyms. Meanwhile, creating regional river
conservation systems (82%), such as the US Wild and Scenic Rivers Act (WSRA) (that is implemented
at a national level), could also be a powerful policy tool to be used to safeguard the water bodies.
This type of legislation aims to establish a balance between dam construction and river conservation
by protecting rivers or stretches of rivers from dams (Perry et al., 2021). Wild and Scenic Rivers
(WSR) served as a policy model for other jurisdictions (e.g., Canada — Canadian Heritage River
System) (see Perry et al., 2021). Many policy options were ranked for their feasibility. Other policies
exemplified by respondents would be for instance payment for ecosystem services and finance

investments.

Table 5

Potential River Protection Policies (Quantitative Data)

Policy Type %

Integrated River Basin Management 86.93
Regional River Conservation System 82.82
Protected Area or National Parks 80.29
Constitutional Law Protection 79.42
Transboundary Treaty 75.45
Provincial Law 73.84
Rights for Nature or Rivers 72.22
Regional Tribunal for the Environment 71.92
Anti-Dam Law 69.20
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Other 96.55

Note. Closed-end ranking question to assess the level the policies must protect riverine ecosystems.
Survey respondents ranked on a scale of 1-100 with 1 being the least and 100 being the highest-

level potential river protection policies.

Nevertheless, the status of conservation within some of these policies are not high according
to respondents. These laws exist not only in Amazon countries but are spread across the world and
likely, countries from where respondents outside the Basin are referring to. Rights for Nature or
River (n=82) only exists in three Amazon Basin countries (but it does exist in many other
jurisdictions) (Perry et al., 2021). Even though only three out of nine Amazonian states provide
Rights for Nature and Rivers, respondents believe that this law is the only one that addresses a more
complete range of protection, yet, not high enough (55%). While anti-dam laws (n=84) do not exist
in the Basin countries’ region (see Perry et al., 2021), PAs (n=86) do occur, and both present an
average efficiency according to respondents. IRBM (n=80), Constitutional Laws (n=88), and state or
provincial laws (n=76) presented a low level of protection. For less than half (n=47) respondents,
they do not believe there are policies that truly safeguards rivers. A few respondents (n=20) were
unaware of the efficacy of these policy(-ies) in the Amazon Basin. This demonstrates that
respondents have some reservations and there are some gaps in each policy that must be overcome

(Figure 15).

Figure 15

Efficiency of Existing Policies (Quantitative Data)
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Efficiency of Existing Policies

RIGTHS FOR NATURE OR RIVER
ANTI-DAM LAW
PROTECTED AREAS
NOT AWARE
CONSTITUTIONAL LAW FOR WATER QUALITY AND...
NO RIVER PROTECTION POLICY
INTEGRATED RIVER BASIN MANAGEMENT
PROVINCIAL OR STATE LAW

55,09 %

45,75 %

Note. Average from 0 to 100% of how each respondent perceive the policy in case the same exists in

their country. Respondents from survey ranked according to what they believe.

A policy analysis of existing riverine protections in the Basin also demonstrated in more
detail the possibilities within each countries jurisdiction (Table 6). The analyses revealed that there
are no explicit protections for connectivity in any countries yet, however, since 2008, a new policy
that bestows human rights to nature has emerged in the region with specific focus on rivers. Bolivia,
Colombia, and Ecuador are the only Amazon countries to address nature and river Rights (give
nature and river a ‘personhood’ status) (constituteproject.org, 2019). Ecuador was the first country
in the world to establish environmental Rights explicitly in its national Constitution (Ecuador, 2008).
Colombia acknowledged the Rights of the Colombian Amazon in 2018 and is working to build a set of
jurisprudence across the country that recognizes the rivers personhood (Castro, 2020). Bolivia is
dedicated to protecting "Pachamama," or Mother Earth. Because rivers are part of the ecosystem,
governments address riverine protection under the umbrella of Rights for Nature. It is understood
that this policy can be used to stop dams should a project be proposed in a designated corridor
(Perry et al., 2021). This policy aligns with Indigenous world views that humans are not separated

from nature and is rapidly expanding in territories with large Indigenous populations (Ferreira,
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2013). There is an initiative to get Rights of Rivers implemented in the Marafon River, an important
tributary of the Amazon (International Rivers, 2021).

Two Basin countries with large Indigenous populations also revealed a more ecocentric
value. Constitutional Law analysis of the “Constitute Project” (constituteproject.org, 2019) revealed
that only Bolivia deals with water as a transboundary natural resource in need of protection. This
finding uncover a gap in appreciation within South America Constitutions of the transboundary
nature of the Basin and the urgent need for a holistic approach. Ecuador is famed for its "ecological
constitution”, which ensures the Amazon's long-term sustainable development (Ferreira, 2013). The
Constitutions of the other Amazon Basin countries place a utilitarian emphasis on nature and
freshwater (constituteproject.org, 2019).

In some cases, the areas protected at a national level such as national park also have
another layer of protection, such as Ramsar site. The Ramsar Convention on Wetlands is an
intergovernmental agreement that establishes a framework for national and international action to
conserve and wisely utilize wetlands and their resources. There are currently 2,433 Ramsar sites
across the world with 86 of those sites located in Amazon countries, though not necessarily in the
Amazon biome or with rivers running through it. Except for Guyana, Amazon countries are
signatories of the Ramsar Convention. Ramsar sites are intended to foster the conservation and wise
use of the world's wetlands, and therefore have the potential to safeguard rivers. The world's largest
Ramsar site, for example, was established on the Negro River in Brazil in 2018.

|”

Another world “seal” of recognition for the outstanding value of these sites’ natural and
cultural heritage is the World Heritage Site (WHS). WHS adds importance to a PA. The Central
Amazon Conservation Complex in the Brazilian Amazon is the largest PA in the Basin, and it is home
to a diverse range of wildlife. Varzea, igapdé forests, and lakes ecosystems are all encpossed by the

WHS. The site is located at the confluence of the Negro and Solimdes Rivers, these are major

tributaries of the Amazon. In addition, safeguards endangered animals such as the huge arapaima
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fish, black caiman, and two kinds of river dolphin (UNESCO, n.d). In the Putumayo-I¢a Basin, there is

an international initiative to manage rivers using the IWRM.

Table 6
Policy Analysis
Country Rights of Nature (Rivers) Constitution Other
Bolivia Law of Mother Earth (2009) Avoid actions that Ramsar Sites: Rio
cause damages to Blanco, Rio Matos,
freshwater Rio Yata
ecosystems or
diminish flow;
safeguard
transboundary
waters (2009)
Brazil Ramsar Sites: Cabo

Orange National
Park, Virua National
Park, Anavilhanas
National Park, Rio
Negro, Mamiraua,
Rio Jurud, Guaporé
Biological Reserve,
Amazon Estuary and

Mangroves
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World Heritage Site:
Central Amazon
Conservation

Complex

Colombia

Rights for Colombian
Amazon (2018); Rio Atrato
Basin 2017; Magdalena,
Coello, Combeima, Cocora,

La Plata Rivers (2019)

Ramsar sites:
Complejo de
Humedales de la
Estrella Fluvial
Inirida, Complejo de
humedales Lagos de
Tarapoto, Reserva
Bioldgica
Limoncocha

World Heritage Site:
Chiribiquete
National Park — “The
Maloca of the

Jaguar”

60



Ecuador Rights of Nature (2008) Sustainable Ramsar sites:
Vilcabamba River development of Reserva Bioldgica
Amazon (2008) Limoncocha,
Constitutional Court Complejo de
upholds Natures Right and Humedales
prohibit mining and Cuyabeno
resource exploitation Lagartococha
activities within Los Cedros Yasuni, Complejo
Reserve (2021) Llanganati, Sistema
Lacustre Lagunas
del Compadre,
Sistema Lacustre
Yacuri, Complejo
Llanganati
Peru Marafidén River Ramsar sites:

(2021 Amicus Curiae)

Complejo de
humedales del
Abanico del rio
Pastaza, Reserva
Nacional Pacaya-
Samiria

World Heritage Site:
Manu National Park,
Historic Sanctuary

of Machu Picchu
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Venezuela World Heritage Site:
Canaima National

Park

Basin-Wide or Subbasin IWRM: Putumayo-
Icd Basin (Brazil,
Colombia, Ecuador,

Peru)

Note. Only Bolivia, Colombia, and Ecuador address Human Rights for Nature or River; there is a lack
of Constitutional protection for freshwater in the region and French Guiana, Guyana, Peru,
Suriname, and Venezuela do not present any high-level legal instrument to protect riverine

ecosystems.

Constitutional laws, survey and interviews narratives were subject of discourse analyses
(Appendix E). Such analyses might be regarded as the study of "speech" and texts, according to
Wetherell et al. (2001). It is a set of tools and theories aimed at examining everyday language use.
Such process began with the decision of unit record (the texts), context and refer to the frequency
with each word or sentence related to each theme on NVivo and how often appeared in the
transcribed texts. The narratives were evaluated according to the theoretical framework and the
specific questions of the present research. The table in the Appendix present a few of the comments
collected for the research. A color-coding theme created to be used as the “environmental values”
for each comment revealed that all the three used categories for environmental values emerged
(anthropocentric, ecocentric and technocentric values). In a broadly definition, values are goals, that
may vary in importance, and serve as guiding principles in people’s lives (Schwartz, 1992).

The anthropocentric value was more evident in the discourses and brings to light the
perception of the value of nature because of the material importance it provides for humans.

Although many of these respondents also stressed the need for sustainability and sustainable
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economic development, the convictions and objectives professed by them are a tenuous line
between anthropocentric perspective and ecocentrism. Nonetheless, ecocentric worldviews value
nature by its intrinsic characteristics (Thompson & Barton, 1994). Ecocentric values are starting to
spread across the Basin. This can be noticed on the Andean Constitutions and some subtle
discourses of respondents. Technocentric perspectives, on the other hand, are also like
anthropocentrism in a way that man holds scientific knowledge about nature, and humans can
dictate environmental processes through technological means, under the premise that science's goal
is to conquer and dominate nature's forces (Barbosa-Fohrmann et al., 2016). Although very
important to establish the trade-offs for conservation needs in the Amazon, respondents did not
hint technology as much during the discourses displayed in the table.

Only 14% of the survey respondents were familiar with ACTO. Thirty-two percent (33%)
considered themselves somewhat familiar, while the majority (53%) had never heard about the
organization. Even though most respondents were not aware of ACTO existence, for those who
assessed the possibility of ACTO being revised to incorporate a conservation system for the Amazon,
a large number (55%) regarded it as a good possibility, 12% did not know how to evaluate such
opportunity, and 7% did not believe in the amendment of the organization to protect rivers.

The same can be said for COSIPLAN/IIRSA, for which 60% of respondents were unaware of
the regional integration system, 30% were only vaguely aware of it, and only 10% had heard of it.
For those who consider that COSIPLAN/IIRSA may be amended to incorporate riverine protections
(57%), justifications are based on the fact that there are infrastructure projects and alternatives
more suitable for the Amazon context. The regional integration also needs to be updated to the new
political and social directions in the region. For those who did not stress that it might be updated,
justifications are that COSIPLAN/IIRSA has directives to meet development objectives for regional
and global economic interests. Thus, river conservation and protection have not been considered in

COSIPLAN/IIRSA plans (10%). The majority (33%) did not have an opinion on the matter.
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Nearly all (98%) of respondents of the online questionnaire agreed that is important to
implement conservation strategies focused on riverine ecosystems. However, not even half (47%)
consider that Amazon countries would be willing to participate in a basin-wide conservation system
focused on rivers. Of the remaining respondents, 17% did not stress it was possible at all and 36%
were unsure. For both survey respondents and interviews, the need for a conservation system was
attributed to the need to protect the provisioning of ecosystem services (56%/35%), to increase
human well-being (35%/30%), and to preserve the Andes-Amazon connectivity (9%/35%).

From their headwaters to their deltas or confluences with other rivers, Amazonian rivers
have very different traits ecologically and in terms of ecosystem services thus this determines how
they are managed. The headwaters are critical for the protection of water quantity and quality,
(unique/specialized) endemic species restricted to headwaters, while downstream reaches are
critical for biodiversity and regulatory and landscapes functions, among other things (Harrison et al.,
2016 ). As a result, while upstream is critical for river structure and consistency, most direct-use
resources are downstream. Most people understand that to protect both the upstream and
downstream reaches of a river, it must be considered holistically. This is in keeping with the reality of

biodiversity protection.

5. Discussion

The Amazon Basin exemplifies how, despite a recognition that for sustainable use of water
economic, social, and ecological needs must be addressed, economic development grounded in a
growth agenda continues to supersede the other two equally as important aspects of integrated
water resource management. Perhaps unlike any other place on earth, the Amazon is one region
that demands collaboration across scales and sustainable decision-making and management to
ensure that it can continue to provide vital ecosystem functions before it is too late. As a local and
global regulator of climate, major purveyor of freshwater, and home to a diverse array of species,

protecting connectivity in its rivers will at once mitigate the climate, freshwater, and biodiversity
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crises. To understand what the limitations and possibilities of the coordinated protections across
scales suggested by Cid et al. (2021) might be (see Figure 3) to protect river connectivity, | first
needed to understand what socio-economic factors are degrading the integrity of riverine
ecosystems in the Amazon Basin. With that information, | asked, what lessons can be learned from
environmental governance in the Amazon to inform the creation of a basin-wide conservation
system. In large scale perspective, the limitations, and possibilities that each country face is
different; However, they also share many commonalities.

In summary, bodies of literature of freshwater protections, Amazonian regional integration,
political ecology of water resources development, and IWRM brought the perception of how some
selected sectors of society benefits from water resources developments and how they benefit from
the lack of environmental protections and political will at the expenses of other groups (e.g.,
constructure companies such as Odebrecht profit during dam building without complying with EIA
and incur detrimental costs to Indigenous people and local communities in addition to the
environment). Thus, policies that degrade the environment give power to a few groups of people.
The governments and private sectors have a utilitarian ethic towards the environment in which they
acknowledge its existence just to benefit humans. The neocolonial pursuits drive frontier expansion
and frontier accumulation across the Basin in a route for resource exploitation in search of wealth
and power, reducing the integrity of the Amazonian riverine ecosystems and affecting the
Amazonian communities.

My findings provide support for the contention that, in general, the degradation of
Amazonian rivers are inexorably linked to national and regional economic development agendas,
which also operate as indirect drivers of degradation (see also Pelicice et al., 2017). For instance,
commodity production are the main reason for the conversion of rainforests to huge fields for
agribusiness and other activities (Curtis et al., 2018), which in turn affect the water bodies.
Specifically, a complex combination of activities (e.g., agribusiness, hydropower dams, and mining),

mostly pushed by the abovementioned policies (e.g., national agendas and free trade, frontier
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expansion and regional integration under the umbrella of neocolonialism) are the driving factors
leading to Amazon riverine degradation. National motivations of development and growth are this
way facilitated by regional economic and infrastructure implementation schemes.

The necessity for the Basin countries to coordinate regionally and adopt a single strategy
may be one that takes opportunity to “pull the pieces” from other policies to lay down a roadmap
and implement the Basin-wide conservation system, as evident in respondents’ discourse,
literature, and global guidelines. There are already conservation mechanisms implemented across
the Basin. Rivers need explicit protections for their connectivity and ecosystem service integrity. It is
possible to build on existing protections in the Amazon and elsewhere to incorporate more riverine
safeguards. Focusing on an integrated, coordinated strategy for conservation across scales is
necessary for applying and enforcing protections. The literature shows that as much as IWRM sets
out the framework for water resources management, it often lack attention to the environment.
While it does not take into consideration the ecological components and the intrinsic value of
nature, towards a more technocentric or ecocentric perspective, there is hope to fulfill the ecological
conservation needs.

IWRM and Regional River Conservation Systems then are one of the viable options that the
Basin countries may adopt in this route to protect its remaining FFRs and unique biodiversity
repository. | here support the findings of this research also with respondent’s quotes (IV, for
interviewee and SR for surveyed participants) as they also relate to literature. A discourse analysis
grounded on the themes created from the surveys and interviews (see method and results section)
was compared with the literature.

Even though the results are for the entire Amazon Basin countries, Brazilian participants
accounted for more responses in the questionnaire and interviews. Otherwise, Brazil represents 60%
of the Amazon, more publications or research are done in Brazil; and hence one could argue for

some bias in the study. Despite the likely bias, | consider the results and analyses representative.
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5.1. Frontier expansion and regional integration: drivers of river degradation

The activities taking place at the national scale are related to the regional agenda of frontier
expansion and regional integration. These are also areas of “frontier accumulation” (Borges, 2019),
in which one activity relies on the other and leads to a cascading degradation on riverine
ecosystems. A frontier is translated, among many features, by its resource’s extraction and
economic production (loris, 2021). These activities are also fueled by each country’s discourse on
how to develop the nation. Frontier expansion has been taking place in the Amazon for at least 500
years. The role of interiorizing or occupying and conquering the frontier to bring development to the
nation, led to the creation of multiple settlements inside the forest. Brazil, more than any other
Amazon Basin country, encouraged the expansion beyond its frontier. Ecuador followed a similar
colonial and frontier growth trajectory, aided by fiscal governmental incentives and land availability
(Viteri-Salazar & Toledo, 2020). For these areas to be viable, the government also promotes roads
and river channelization to give colonizers access to newly opened lands. These infrastructural
advancements contribute to increased deforestation and the degradation of riverine ecosystems. In
addition, environmental disturbances are strongly connected to distance to paved and unpaved
roads, followed by distance to navigable rivers (Browder et al., 2008; Barber et al., 2014; Bax et al.,
2016; Sauer, 2018; Zalles et al., 2021).

Deforestation is the catalyzer for many other resource exploitation activities. The activity, in
combination with fire is widely used to clear the land (Benatti, 2003; Hetch, 2011; Sauer, 2018).
Thus, there are areas of similarity in the categories of the present research, e.g., deforestation, fires
and agribusiness, or deforestation and illegal logging. The former is a product of the latter — in other
words, one can expect that the high values in the results for these categories to be correlated with
each other. Deforestation results in the loss species, and of many ecosystem services and changes in
the hydrological cycle, which are crucial for the Basin and South America. Land use change affects
the hydrological patterns, resulting in lower rainfall, evapotranspiration, and precipitation, as well as

a longer dry season, implying a shift to savanna vegetation to the east of the Basin (Lovejoy & Nobre,
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2018; Sampaio et al., 2019; Rizzo, 2020). Between 1985 and 2020, the conversion of the forest for
agribusiness resulted in a 57% drop in the water surface in the state of Mato Grosso do Sul, Brazil,
which is in the forefront of agriculture frontier (MapBiomas, 2021). Land use change raises local
temperatures and frequently affects the headwaters of rivers and springs, which can contribute to
river and lake siltation (MapBiomas, 2021). If current deforestation patterns continue, savanna may
spread across the region, as well as imply shifts in the flying river phenomenon in the continent (less
rainfall).

To tackle the levels of deforestation across the globe and help the countries to meet global
environmental guidelines and maintain the ecosystem services, the Glasgow Leaders Declaration on
Forest and Land Use was signed by 133 countries (COP 26, 2021). The agreement promises to end all
deforestation, including illegal ones, by 2030 (COP 26, 2021). Of the Amazon countries, Bolivia,
French Guyana, and Venezuela are not part of the agreement yet (COP 26, 2021). However, it is very
significant that Brazil signed it in face of the high levels of deforestation in the Brazilian Amazon in
the last years (Cruz et al., 2021; Oliveira et al., 2021). The commitment of Brazil to end deforestation
under the presidency of Jair Bolsonaro contradicts how his government deal with the environmental
governance in the last years. The Glasgow Declaration also brings a strong international trade “tool”.
Not only the exporting countries need to reduce deforestation, but also the buyers need to inspect
their chains. This is very relevant when discussing the Amazon context. For instance, not only Brazil
or other Amazon country need to address deforestation in the rainforest but also China, United
States, and the European Union as greatest importers.

Rivers in the Amazon have always served as transportation routes. Today, extensive
engineering is expanding the rivers to facilitate the movement of large container ships to transport
goods on the market. The implementation of river channelization that comes along with frontier
expansion drives major detrimental consequences in riverine ecosystems (Fearnside et al., 2021).
These projects typically results in morphological changes in rivers, drop in freshwater species and

water quality (Dutta et al., 2018). Peru has ambitions to build the “Hidrovia Amazonica” to assist the
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development of the Peruvian Amazon by facilitating river transportation, shipping, and reducing
costs (Cohidro, n.da). The project developed by the State of Peru, in partnership with a Chinese
company, Synohidro Corporation, aims to connect the Amazon, Huallaga, Marafién, and Ucayali
rivers by dredging and building dams, canals, dikes, and levees. Thus, transportation by water will be
integrated between Peru, Ecuador, Colombia, and Brazil (Cohidro, n.d). China is funding many of
these infrastructures in the Amazon since it is partner in several free trade agreements and aim to
cut transportation costs.

Amazonian countries also encourage the construction of roads to promote transportation
hubs for commodities exports while lowering costs. Roads, especially in the Amazon, may act as
dams and impact seasonal streams causing ponding along the road and preventing the flow of
aquatic species (Fearnside et al., 2021). In addition to the environmental impacts, if a highway
building is not well-coordinated, it will result in massive population growth that the public sphere
will be unable to accommodate; and likely will lead to deforestation (Moran, 2016). Precarity in
health system, lack of sanitation, food availability, education, and increase in violence are just a few
of the social negative consequences (Moran, 2016). Infrastructures are important for a variety of
reasons, not the least of which is to transport goods. Transportation as means of basic living
condition is also crucial for communities to succeed (Nepstad et al., 2002; Tritsch & Le Tourneau,
2016). Increased traffic flow following the construction of roadways in the Amazon translates how
people use roads (Perz & Rojas, 2020). However, unplanned highways cause disruption to the
Amazon as they penetrate to its undeveloped frontiers, contributing to runoff into the watershed,
increasing habitat loss, fragmentation, and aiding induced fires and exotic species invasion (Laurance
et al., 2014; Perz & Rojas, 2020).

As pointed out by one of the interviewers, the public's perception of development varies,
“for the settlers, the sense of progress is the forest on the ground. What they dream of is a giant
pasture full of cattle, in the settler’s mind, the field is cleared and filled with animals. Wealth, for

them, is cattle” (IV 1). Nonetheless, all the agribusiness, exploitation activities and infrastructures at
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the frontier are in fact perpetrating the displacement of Indigenous peoples, local community and
destruction of ecosystems and the biodiversity and services they support (Ferrante et al., 20203;
2021; Ferrante & Fearnside, 2020; Velasquez et al., 2010). This also represents the standpoint of the
majority of participants in the study, as they see that “PAs and ecological corridors are not respected
at all, on the contrary, there is no work with producers, farmers, to demonstrate the importance of
these areas, the function of these areas which are protected by law for the waters of the Amazon and
at the same time has no punishment, if someone deforest it, go unpunished” (IV Il).

In the last decades (1970-2021) the frontier expansion agenda has intensified, especially in
Brazil (Browder et al., 2008; Ferreira & Salati, 2005). The Amazon region has historically served as a
locale for the rubber, rice, cassava, coffee, banana, and other agricultural activities. As populations
grow and industrial farms seek to expand operations due to rising commodity prices in international
markets, soybeans and cattle ranching expands into the frontier areas of Bolivia, Brazil, Colombia,
Ecuador, Peru, and Venezuela (Tritsch & Le Tourneau, 2016; Veiga et al., 2002). Some countries such
as Brazil have policies that aim to break the advance of monoculture and deforestation in its frontier
by implementing the Legal Reserves (Law 12.651/2012). Legal reserves tries to ensure that private
properties need to maintain 80% of the native forest in the Brazilian Amazon. The law has sparked
fierce discussions among farmers, who want the freedom to utilize their land as they see fit,
regardless of environmental implications (Metzger, 2001). By conserving these areas, farmers are
also helping to maintain water quantity and quality. However, slash-and-burn sites are peaking.
There has been significant forest fragmentation because of commodity price scenarios, political
discourse, and dismantling of the national environmental agenda (Pelicice & Castello, 2021; Verburg
et al., 2014). Erosion, agrochemicals, and water quality degradation flow over the basin because of
frontier pressure (Metzger et al., 2019).

Presently, there seems to be a lack of concern for the rivers in the agricultural sector.
However, one interview participant stated that “the agricultural sector will embrace the cause when

exports get embargoed due to environmental issues and when water is lacking to irrigate crops. It is
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not only a lack of rain or prolonged drought, but these issues also change the hydrological regime of
the rivers and with less water running, the decreases in flow, is when conflict [between local
community, agribusiness and industrial sector] starts” (IV 1). A backlash in international trade is
already a reality to prove how trade law might address forest and river disturbances. Due to
environmental deregulation and deforestation in Brazilian Amazon, the European Parliament's
blocked on the ratification of a trade agreement between the EU - MERCOSUR (Chade, 2021).

These increased pursuits can be attributed to COSIPLAN/IIRSA. Launched in 2000, IIRSA was
designed to integrate the communication, transportation, and energy infrastructure of South
American countries. IIRSA was incorporated into COSIPLAN in 2008 likely in search of greater
institutional support. The regional integration project aims to unite the Atlantic and the Pacific
Ocean taking advantage of its river systems (Charity et al., 2016; Prudente, 2013). While the effort of
neoliberal origins, COSIPLAN/IIRSA, aims to enhance Pan-Amazonia integration through
infrastructure projects, it fragments forest habitats, destroys river ecosystems, and allows
colonization of the land by occupying ITs and PAs. The development of gray infrastructure is a
priority over the proper conservation and management of green infrastructure. PAs, for instance are
downgraded (decrease in legal restriction), downsized (decrease in size of a PA) or degazetted (loss
of legal protection for an entire PA) (Golden Kroner et al., 2019; Thieme et al., 2020) to remove this
protection that are barriers to development (in terms of dam development), particularly in Brazil.
Most of the participants also agree that “there is a very clearly articulated strategy to develop the
Amazon Basin, which is IIRSA, but no comparable strategy to conserve the globally significant
biodiversity of the Basin or ensure that this biome is capable of continue to provision ecosystem
services to its residents and the world” (SR ). Thus, “IIRSA's vision is oriented towards infrastructure
development and monitoring. Incorporating the protection of Amazonian rivers may contradict this
vision” (SR Il).

The largest development bank in America, Banco Nacional de Desenvolvimento Econdmico e

Social (BNDES), is primarily supporting COSIPLAN/IIRSA programs. BNDES plays a vital role in
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financing COSIPLAN/IIRSA projects, many of which cause socio-environmental harm because they
lack adequate protections for the environment (Branford, 2016). China adds up to the spotlight of
these investments by playing a major role supporting these plans and taking the place of the usual
multilateral agreements (e.g., Gerlak et al., 2020). Many cases of financial support and social
environmental degradation can be related to these actors — BNDES, IIRSA and China. Allegations of
environmental degradation and Indigenous rights violations by a Chinese-backed oil business in the
Bolivian Amazon brought attention to the consequences of Chinese finance in the region (Praeli,
2018). The history replicates in other countries across the Basin, especially when it comes to
hydropower construction (see Gerlak et al., 2020).

The degradation of the Amazon rivers then can be seen as a translation of natural resource
exploitation, in which natural assets are exported through free trade or other market agreement to
overseas countries, targeting economic growth. Whilst other South America regional agreements
such as MERCOSUR focused on increase of trade and growth, they lack means of transportation and
energy generation and distribution (Souza, 2015). COSIPLAN/IIRSA came to fill the gap and facilitate
the flow of goods, which also adds to the rapid deterioration of the Basin. COSIPLAN/IIRSA is in its
route to facilitate the Amazon tipping point (Nobre et al., 2016; Walker et al., 2019). The
Interoceanic highway implemented in 2010 increased deforestation and fires in surrounding areas of
the road in Peru and Brazil (Crezee, 2017). This can be viewed as a significant contributor to
savannization, which will have negative consequences on the hydrological cycle.

| do recognize the improvement that infrastructures in place may bring for local populations.
However, smart designs could decrease the negative effects of such projects (Kileen, 2017). Vilela et
al. (2020) evaluated the social and environmental costs of roads in Brazil, Colombia, Peru, Ecuador,
Bolivia, and elsewhere, and noticed that some highways are not beneficial once they incur large
environmental costs and provide minimal socioeconomic advantages. According to their estimates,
only 12% of the proposed roads for the Amazon would deliver most of the potential economic

benefits for the forest (77%), which they refer to as "smart roads" (Vilela et al., 2020).
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Arguably the backbone of COSIPLAN/IIRSA and the countries’ national agenda, along with
transportation foundations, is the interconnected energy grid that aims to power industries across
the region (Kileen, 2017). To expand energy generation, governments in the Amazon encourage the
construction of hundreds of dams and transmission lines across the Basin (Anderson et al., 2018;
Castello & Macedo, 2016; Forsberg et al., 2017; Golden Kroner et al., 2019; Latrubesse et al., 2017).
This is especially critical in Brazil, where the hydropower boom is directly linked to policy
manipulation (Millikan, 2014; Walker & Simmons, 2018). Bribery, illegal election campaign financing,
engineering schemes, and erroneous environmental licensing are only a few of the pieces of the
puzzle (loris, 2020b). The Lava Jato (“Car Wash”) case around hydroelectric plants and corruption
interfered in Peruvian political sphere, when Brazilian corporations (e.g., Odebrecht) bribed Peruvian
government officials in exchange for the concession and construction of four dams in the Marainon
river (Israel & Herrera, 2020).

The hydropower expansion is critical. Despite evidence to the contrary (Latrubesse et al.,
2017) a large portion of the population still believes that water is the natural resource that provides
energy at better cost-benefits, under the “green-energy” discourse (Atkins, 2020; Atkins & Hope,
2021). This green energy discourse includes the greenwashing of hydropower as a clean, renewable
source of energy (Brandford & Torres, 2017; International Rivers, n.d). However, studies show that in
addition to the loss of connectivity, and the associated detriments to river ecosystems, reservoirs
produce greenhouse gas emissions (Gunkel, 2009; Mayer et al., 2021), increase terrestrial habitat
fragmentation and directly suppress vegetation and directly impact biodiversity. Moreover, studies
indicate the unnecessary need for dams in the Basin. The rejection of dam construction can be
justified by the likely transition to a sustainable energy matrix comprised of solar and wind energy
sources (Chaudhari et al., 2021; Faria & Jaramillo, 2017; Latrubesse et al., 2017; Fearnside, 2020;
Prado et al., 2016). Brazil and Peru are examples of countries with great geothermal, solar, and wind
potential (Latrubesse et al., 2017). Thus, the justification to promote economic developmentin a

more sustainable fashion by using dams may be a false pretense to exploit water resources. In the
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case of Peru, the planned dams would only generate an energy surplus (Sarmiento, n.d). In the
instance of the Belo Monte dam, in the Xingu River, a study suggests that most of the local
community first believed in the project's necessity until they noticed the ramifications and its
negative consequences (Mayer et al., 2021). While developing countries push for hydroelectricity,
wealthy countries now face dam removals, having learned from the effects of dammed rivers on the
environment (Moran et al., 2018).

Many of the existing proposed dams in Brazil were part of a military-era project that was
abandoned decades ago (Moran, 2016). As highlighted by a participant in this study, “in 1983, the
government began to discuss a project called Kararaé. In 1984, the Minister Andreazza traveled to
Altamira with Eletronorte's president, and an Indian lady from the Xingu brandished her machete in
the face of Eletronorte's president and said: if you come and install the dam here, | will cut your head
off. The project was shelved. You can have an idea of what happened. This project was renamed Belo
Monte and is still active today. The same project in the same location. It is even worse because the
design was different at that time but building the dam in Xingu River was always a dream... and the
dream turned into a nightmare. It is a bad nightmare, it cost a fortune, and it does not work” (IV 1l1).
If there is an absence of regulation to end these projects, there is always a possibility of these rivers
stop flowing since it can always be executed.

According to another participant and following the news and scholars, it is suggested that
“the rivers in the Amazon have been looked at like an economic resource before ecological one. For a
long time, we have only seen the growing interest in the construction of dams, the use of this
hydraulic force for the construction of dams and the generation of energy” (IV IV). This reflects why
there are so many planned dams in the region, despite the awareness of the river’s role in fisheries
and other ecosystem services. Although rivers are often not appreciated as a component of
biodiversity, the value of global freshwater ecosystem services has been estimated at $4 trillion per
year, with the estuary mouths of rivers and floodplains accounting for most of it (Costanza et al.,

2014; Darwall et al., 2018). As the Amazon Basin stands out on the world stage for freshwater
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ecosystem services, the value of its rivers are certainly outstanding and the utilitarian view and use
of them must be overcome.

All these energy-generating dams will have an influence on rivers' free-flowing courses,
which are necessary for aquatic species to thrive (Vasconcelos et al., 2021). Dams truncate FFRs,
affecting species movement and resulting in fish losses and food insecurity (e.g., Gravena et al.,
2014; Santos et al., 2018; 2020). In the Madeira River, its headwaters are in the Bolivian Andes, and
then the river flows into Brazil (Goulding et al., 2003). With over 1000 fish species identified to date,
this is a biodiversity-rich location that plays a critical role in the region's fisheries (Doria et al., 2012;
Santos et al., 2020). According to Santos et al. (2020) the Santo Ant6nio and Jirau Dames, built by the
Brazilian government and associated with IIRSA projects, diminished fish production by 39%
(Fearnside, 2014; Santos et al., 2020). This means that yearly, fish quantity (production) (e.g., weight
or number) has fallen, reflecting what has occurred in the environment because of hydropower dam
impacts, both directly on fish populations and indirectly on the surrounding ecology, habitats, and
fluviometry. This decline, however, is not limited to output; as a result, the economics of local
communities has declined by about 40%, as has the most important source of protein for the people
(Santos et al., 2018, 2020). River dolphins, an endemic species to the Amazon, were trapped by the
dams (Gravena et al., 2014) and migratory fishes are no longer being observed in the Bolivia
segment (Van Damme et al., 2019).

An interviewer also noticed the effects of dams in this river (Madeira): “in Bolivia we only
have hydroelectric plants in the upper part. In the other regions the dams are smaller. In the Madeira
River, the dams cut off the migratory flow, and affect the dynamic of the river. These hydroelectric
plants are not ours, they are Brazilian, the Jirau and Santo Anténio dams. It has monitoring that
shows that there are reductions, mainly of “dourada” [Brachyplatystoma rousseauxii], which is the
largest migration, migration of more than a thousand km at the headwaters and created a
significant reduction of it, and also of other species” (IV V). The dourada no longer swim upstream. It

is likely that soon this fish will become extinct in Bolivia (Van Damme et al., 2019), "although this fish
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was not important for fishing practices in that region, it is a fish that is lost and end up in local
extinction. In Peru, in the Amazon region, even in Brazil, this is a very important fish economically” (IV
VI). Due to the transboundary nature of the Basin, the debate between Brazil and Bolivia over the
dams in the Madeira River illustrates the critical necessity for basin-wide dialogue.

Around 100 dams of all sizes operate in the Amazon, and hundreds of different sizes dams
are planned dams to be built in the future (see Anderson et al., 2018; Couto, 2021; Fearnside et a/
2021; Latrubesse et al., 2017; Winemiller et al., 2016) (Figure 16). In the Andean headwaters alone,
there are 142 existing dams or dams under construction and 160 proposed hydropower facilities
(Anderson et al., 2018). The threats caused by dams are identified in the countries that concentrate
them: Bolivia, Brazil, Ecuador, and Peru (Mello Théry, 2019). Some worrying consequences are
already predicted by many sources, whereas further evaluations of dam effects are needed
(Anderson et al., 2018; Latrubesse et al., 2017; Vasconcelos et al., 2021). Forsberg et al. (2017) for
instance outlined that if only six out of the hundred hydroelectric plants proposed for the Andean
region of the Amazon are built, it would interrupt the hydrological cycle and reduce by an average of
60% the amount of phosphorus and other nutrients in the Basin. Consequently, less nutrients would
reach the lowlands and areas such as “varzeas” (floodplains). A participant explained that “the costs
of the projects in the Andes are more harmful than in the rest of the Basin as they have more
disturbances potential. They are the headwaters; they are very sensitive areas where the sediment
and flow originates. There are many impacts in the rest of the Basin as well, however, when
downstream, the impacts are more related to the social and local biodiversity” (IV VI). Similar studies
by Latrubesse et al. (2017) and Anderson et al. (2018) assessed consequences of dam projects in the
Basin and projections are that if more hydropower plants are built, it will result in the loss of river
connectivity and cascading effects in the entire Amazonian ecosystem. Geomorphological, other

hydrological, and climate alterations will add to current levels of disturbances.
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Figure 16

Fish Diversity, Current and Future Small Hydropower Plants Planed for the Amazon Basin

Note. Winemiller, K. O., Mclntyre, P. B., Castello, L., Fluet-Chouinard, E., Giarrizzo, T., Nam, S., Baird,
I. G., Darwall, W., Lujan, N. K., Harrison, 1., Stiassny, M. L. J., Silvano, R. A. M., Fitzgerald, D. B.,
Pelicice, F. M., Agostinho, A. A, Gomes, L. C., Albert, J. S., Baran, E., Petrere, M., ... Sdenz, L. (2016).
Balancing hydropower and biodiversity in the Amazon, Congo, and Mekong. Science, 351(6269),

128-129. https://doi.org/10.1126/science.aac7082

The negative social impacts of dams have also been thoroughly established in published
research and press reports (e.g., Athayde et al., 2014; Fearnside, 2020; Salisbury, 2016).
Respondents also perceive the negative consequences of such projects, as for them, “these projects
cause large population displacements, and greater water demand for human consumption, food

production, etc. There is a need to predict such impacts and ways to mitigate them” (SR 1l1).
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Energy transmission lines from dams lead to detrimental consequences on forest
connectivity and terrestrial species (e.g., deforestation, pollution, barrier, and edge effect) (Laurance
et al., 2009). Transmission line impacts are often overlooked, yet the region has roughly 40,000 km
of transmission and distribution lines, 5.1% of which is within PAs and 10.3% of which overlaps with
standing forest. As more dams are planned, these numbers are likely to rise by 2026 (Hyde et al.,
2018). With an increase in the number of dams, problems linked with reservoirs, such as malaria and
climate change, are also anticipated to worsen.

An interviewer shared the reality of energy distribution: "look how absurd it was when | was
in the Amazon doing research on the Santo Anténio hydropower project in Humaitd, 50 kilometers
away from the hydroelectric facility. | was already upset with the situation there, as everyone was
complaining that there was no fish, food, no agriculture, and then at my hotel the lights went out
every day. Then | asked to my friend, "l don't understand, the electricity goes out here at the same
time every day, yet the dam is only a year old." He stated that the electricity produced in Santo
Antdnio is directly transmitted to SGo Paulo as well as Rio de Janeiro. In other words, they are
causing social and economic harm in the Amazon, and they (hydropower company and government)
are unconcerned about Indigenous people or the environment” (IV VII). The hydroelectric agenda
creates room for companies to build while simultaneously downsizing PAs to accommodate dams
and transmission lines (Gerlak et al., 2020; Golden Kroner et al., 2019; Walker et al., 2019), leading
sometimes to an environmental injustice.

Studies to assess favorable sites for dams might be an alternative to mitigate ongoing
impacts and protecting the unique biodiversity that usually live in those high potential areas offered
by rapids and waterfalls (Vasconcelos et al., 2021; Winemiller et al., 2016). Vérosmarty et al. (2021)
provided an examination of options to address water security issues by combining natural and
engineering solutions in which they showed that future global water security may be accomplished
by implementing policies that encourage a mix of green and gray approaches, as well as a strategic

commitment to protect natural capital (Jain, 2021; Vorésmarty et al., 2021). In addition, it is
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important to identify how to make existing dams more efficient rather than building new ones.
Otherwise, the Amazon Basin will reach a point where, in the absence of a Basin-level plan, the
ecosystem will begin to fail, resulting in major losses of resources and services. All of this is
contingent on governments and institutions willingness to keep some corridors open. To build a
conservation system, all these aspects need to be taken into consideration. An interviewer
mentioned that "... the central part of the Basin is very flat, and the river is very wide, it will hardly
have significant changes. These rivers will probably always be open because they [governments and
companies] have no interest and don't have the physical conditions to build and make major changes
there" (IV 1ll). However, this is a major issue because, no matter how hard it will be to dam these
wider rivers, to have a river conservation strategy, you must have a long-term and solid agreement
that permits you to keep these corridors open from the headwaters to the estuary.

Some interviewees hinted that all rivers must be protected. Ideally the goal would be to
have all rivers free-flowing as part of the strategy. But in practice that is not a viable solution.
Humans also use and interact with water resources. That is why global guidelines, for instance the
IUCN resolution WCC-2020-Res-129-EN, is calling for the protection of 80% of the Amazon instead of
100%. Thus, instead, the river conservation strategy must focus on where the most important areas
are that can be kept free flowing —and to minimize the impact of fragmentation elsewhere, by
choice of dam location and dam design, for instance. The reality of the conservation strategy will
need to optimize tradeoffs.

In theory, there are environmental safeguards incorporated into the COSIPLAN/IIRSA
agreement. For example, in the statute of COSIPLAN (2013) the signatory countries stated that is
their specific objective to build infrastructural networks for physical integration, considering
sustainable social and economic development standards, and conserving the environment and its
ecosystem (COSIPLAN, Article 4, 2013). Yet, COSIPLAN/IIRSA infrastructures are built perpetuating
socio-environmental degradation and sometimes no economic return (e.g., Kanai, 2016; Pieck, 2015;

Walker et al., 2019). These are projects that do not even respect the minimum standards of the ILO
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Convention 169, nor the standard expectations of environmental accountability typical of most ElAs
(e.g., Ferrante & Fearnside, 2020; Sousa Junior & Reid, 2010; Walker & Simmons, 2018). A survey
participant noted, “river conservation and protection have not been considered in IIRSA plans, but it
should be an underlying mandate and consideration of all their development projects. Until there is a
governing/regulatory authority for IIRSA/COSIPLAN to enforce/uphold environmental policy
considerations, and until there are incentives for conservation initiatives which can compete for
incentives for development it will be hard to make changes in IIRSA/COSIPLAN” (SR V).

Once the roads and energy infrastructure are in place, mining operations can expand.
Mining, like any other activity, is beneficial to society if done responsibly. However, the Amazon
Basin is deeply threatened by all sorts of mining practices (e.g., underground, surface) done both
legally and illegally. Miners are searching for bauxite (aluminum ore), diamonds, gold, sand, among
other minerals. While the region has a long history of mining, increasing gold prices in 2000 sparked
a boom in the industry, leading to a new mining era (Asner et al., 2013; Castello & Macedo, 2016).
Mining in Venezuela has a (non) management policy that allows “mafias” to exploit minerals in the
region under extreme circumstances. The situation got worse in the last five years by the Orinoco
Mining Arc (Arco Minero del Orinoco) initiative implemented by Venezuelan President Maduro under
the Decree 2.248 (Lozada, 2019), and aims to attract around 135 international mining companies to
the country to exploit a 110,00 square km area in a sensitive ecosystem that includes rivers, ITs and
PAs (Lozada, 2019). The mining policy is an opportunity for illegal behaviors by the Venezuelan State
and outlaws, while the State benefits from the sale of gas to mining sites and the sale of legal and
illegal mining products to overseas countries (Rendon et al., 2020). The situation is clearly observed
in the following statement by one survey respondent: "for 21 years, the extractivist policy of Chdvez
and Maduro governments has threatened the region's resources. Chdvez conceived the Orinoco
Mining Arc and had in his plans the fluvial interconnection with the entire south” (SR V). For
Venezuela, natural resources are used for economic gain reinforcing once more the utilitarian and

anthropocentric ethic of one of the Amazonian’s government.
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Likewise, mining is a threat in other Basin countries (Asner & Tupayachi, 2017; Cremers et
al., 2013; Matlaba et al., 2017; Pasha et al., 2017; Pérez-Escobar et al., 2018). Brazil, Peru, and
Guyana are some of the countries that face socio-environmental consequences from mining. Besides
deforestation (Sonter et al., 2017); mercury pollution (Faial et al., 2015; Silva et al., 2006);
deleterious effects on ichthyofauna which alter community structure and destroy ecosystem
services provided by freshwater fishes (Azevedo-Santos et al., 2021); legal and illegal mining are
other activities that force exploitation inside ITs and PAs boundaries (Asner & Tupayachi, 2016;
Ferrante & Fearnside, 2019). The recent boom in the gold prices during the SARS-CoV-2 (COVID-19)
pandemic (Koh & Baffes, 2020) exacerbated the levels of miner invasions in Brazilian Amazon, where
72% of mining between January and April 2020 occurred inside ITs and PAs (Gonzaga, 2020). For a
respondent with knowledge on Colombian Amazon, “some areas in Colombia are far from traditional
development regions, thus they are quite abandoning to their own, including the human
communities living there. This situation of State absence is propitious to the establishment of
irregular groups that take advantage by invading the territory with illegal activities from mining to
drug trafficking” (SR VI).

Hence, a myriad of human activities affect Amazonian aquatic ecosystems in different ways.
The regional and trade agreements are the main drivers of export activities in the Basin, with China
and US as the biggest trade partners (Figure 17). China has an important role as investor in many of
the Basin infrastructure plans. These commodities require gray infrastructures to be extracted and
exported in a cost-efficient process. Understanding how these activities push the frontier and how
they are pushed by the socio-economic system leading to the degradation of flowing rivers and
standing forests is urgently needed to lead the region into a long and solid process of conservation
and sustainability. As mentioned, “depending on the country/state, some threats are more prevalent
and stronger than others...The cumulative and synergistic impacts of these drivers on ecosystem

services are not well-understood” (SR VII).
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Figure 17

Amazon Basin Countries Resource Exploitation Activities
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Note. The top 2 commodities exported from each country and the top 2 trade partners from 2019.

Source: Adapted from OEC * Missing information for French Guyana.

5.2. Perceived impediments to implementing policy

In addition to the physical drivers of degradation there are other limitations to conservation
that need to be considered. Although the territory is extensively studied by academics and
institutions all over the world, there is still a deficit in scientific knowledge, data, syntheses, and
awareness that may be addressed and then shared throughout the Basin. The reason why there is a
knowledge deficit in the Basin is probably the vastness and the barriers to conduct research in the
territory. These knowledge barriers are noted by participants as well, as they mentioned that the
Basin has "insufficient data on aquatic ecosystems and biodiversity hotspots; political focus on
terrestrial ecosystems to the exclusion of any concern with riverine systems, including in the national
protected areas systems and allocation of funds for conservation; lack of understanding and
consideration of the potential role of protected areas in freshwater ecosystem protection; lack of

awareness that freshwater biomes have been the most impacted of all systems by biodiversity loss;
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insufficient mainstreaming of environmental considerations into water resource development" (SR
ViI).

Nonetheless, the first of its kind, the Science Panel for the Amazon (SPA) was created, like
Intergovernmental Panel on Climate Change (IPCC), in a critical moment for the Amazon rainforest.
In face of the current mismanagement of the forest under the umbrella of most Amazon countries
jurisdictions, around 200 scientists united to produce a complete report of intrinsic features of the
region and propose solutions. Among them, solutions related to science and knowledge such as
promoting management based on scientific evidence; real time monitoring, harnessing new
technologies. One of the targets proposes that the "sustainable development of the Amazon must
explore options based on an innovative, standing-forest bioeconomy; sustainable infrastructure;
sustainable management of the Amazon River, its tributaries and floodplains; and sustainable
protection of freshwater fisheries" (Science Panel for the Amazon, n.d).

This knowledge and data gap must be filled since it can add pressure on Amazonian States
and governments to act. Due to the density, geographical barriers imposed by the forest and
waterways, it is assumed that some research may lack feasibility. An example of gap in data is the
spatial distribution of freshwater fish species, which is very deficient in the Basin (Jezéquél et al.,
2020). The Amazon Fish project for instance aims to address this lack of information in a
transnational collaborative effort to complete a database (Jezéquél et al., 2020). Although it is useful
to have new or more data to help identify priorities for protection, or optimize approaches, it is
important to not undertake that lack of data is the only barrier to conservation. In many cases NGOs
and decision makers generally know what and where are the problem and threats (e.g., dams,
mining, dredging, overfishing) and how to address them. Data are useful to inform awareness
campaigns and as pointed by an interviewee, conservation policies, because “it is not possible to
conserve what we still do not know” (IV V).

Another point highly stressed in literature and by participants is the lack of freshwater

regulation in the Basin countries. While a few believe that besides "at the national level there are
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policies for the management of riverine ecosystems, such as plans for the management of river
Basins and micro-basins and the declaration of “Ramsar” protected areas” (IV X), the majority
consider that Amazon has “insufficient data on aquatic ecosystems and biodiversity hotspots; it has
political focus on terrestrial ecosystems to the exclusion of any concern with riverine systems” (IV Xl).
This is also hinted by another respondent who understands that governments lose opportunities to
protect freshwater ecosystem inside protected areas framework. This participant stated that: “if you
look at the existing conservation polygons in Bolivia, when you see on the map it looks like Protected
Area, when you see in the zoom, they are gaps, empty. These gaps are rivers, these gaps are limits of
Protected Areas. There is no level of protection as they are in the middle. A river needs protection,
when illegal activity takes place, nothing is protected, and it is important to note that some places
are more sensitive than others” (IV V).

There is an unequal and inconsistent consideration of freshwater in relation to terrestrial
ecosystems inside PAs. Many conservation strategies and PAs in the Amazon leave behind the
opportunity to booster freshwater biodiversity, as said, “we have several conservation units,
protected areas, that we had to evict in an area for the construction of a hydroelectric plant and
there was a National Park in the Amazon where the main scenic attraction was a waterfall and the
waterfall was outside the National Park because it obeyed the design of the river” (IV XIl). Rivers
have a history of use as boundaries for PAs. A possibility of why this might still happen is the lack of
awareness of water as a driving force for all the other living beings to thrive inside a PA. Also, the
fact that for many, river conservation strategies might not be as appealing as protecting terrestrial
ecosystems (Castello, 2021). The adoption of freshwater protected areas (FPAs), i.e., areas where
the conservation focus is on aquatic ecosystems (see Saunders et al., 2002), could help advance the
freshwater agenda, whereas standards PAs sometimes may serve somewhat as a limiting factor in
protecting rivers from fast degradation.

Monitoring and enforcing regulations in the rainforest is also challenging due to the density

of the Amazon, its geographical barriers and made even more difficult due to the installed
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corruption (e.g., Venezuela and Brazil). Reductions in funding for environmental agencies and a
dismantle of environmental institutions adds to the problem (Crouzeilles et al., 2017; Fernandes et
al., 2017; Pelicice & Castello, 2021; Pereira et al., 2020; Mega, 2020). In recent years, the news,
scientists, and civil society have called attention to a reversal in Amazon's protection in order to
facilitate commodities activities (Azevedo-Santos et al., 2020; Escobar, 2019; Diele-Vegas et al.,
2020; Ferrante & Fearnside, 2020; Pelicice & Castello, 2021; Rajdo et al., 2020; Valente, 2019).
Respondents agree that Brazilian Amazon “has flexible laws, decreased public participation and civil
society participation in decision-making spaces and committees, promoted flexibilization of licensing
policies, cuts and reforms in agencies of environmental protection, cuts in FUNAI's budget, the
national agency for Indigenous affairs, and fired and changed staff working in these agencies. The
dismantling of Brazilian environmental agencies is part of the current government's plans.” (IV XIIl).
For the time being, Brazil has cut the number of environmental inspectors and has halted financing
for fire prevention (Mega, 2020). Ricardo Salles, Brazil's former environment minister, and Eduardo
Bim, the former president of IBAMA, the Brazilian Institute of Environment and Renewable Natural
Resources, are being investigated for illicit timber shipments to foreign countries (Abdalla, 2020).
This is all facilitated by some of the Amazon president’s discourse, mostly Jair Bolsonaro, that aim to
exploit the forest and its resources in exchange of economic advantage (Figueira et al., 2021;
Menezes & Barbosa Junior, 2021). While this situation in Brazil is well-known, other Amazon
countries are also expanding the frontier in unsustainable ways.

Some respondents mentioned that “Brazilian government nowadays became one of the
main drivers of degradation in the region” (SR IX) and “the government is actively inciting illegal
squatting and forest destruction through dismantling of law enforcement, denial of forest
disturbances (especially forest fires and illegal logging), incentives of forest destruction by hate
speech and conversion of illegal areas into titled properties” (SR X). These behaviors are arguably
driven by a political strategy to promote the economy and has detrimental effects for riverine

ecosystems.
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Someone brought to attention an agreement among the Basin countries and political
behaviors of the State’s representants: “today, the Leticia Pact is often mentioned. It took place here
in Leticia, Colombia. It was a meeting between all the Amazon countries. The agreement is to value
and respect the autonomy of each State, economically speaking, and promotes cooperation to seek
new financial resources in multilateral treaties or international cooperation. President Bolsonaro did
not attend. He watched by teleconference. Venezuela was the only country that did not come” (IV
XIX). This clearly shows a lack of interest of both countries to address the Amazon current levels of
degradation and South America environmental issues in a coordinated manner. Also, it contributes
to Bolsonaro's denial of the necessity to mitigate environmental degradation (Ferrante et al.,
2020b). The absence of Brazilian president was also noticed during the COP 26. The Brazilian
president actions provide farmers and commodities exploiters with the assurance that they will not
be punished for the environmental damage they incur in hastening river degradation. In an interview
for a journal, a Brazilian scientist mentioned that “when you have the head of state, the most
powerful man in the country, pretty much telling people to go deforest and what is illegal today will
be legal tomorrow, then it’s very hard” (McCoy & Pessoa, 2021). Such behaviors from the
government end make it harder to overcome the barriers of degradation in the Amazon.

To tackle the lack of governance, pointed by literature and respondent’s discourse, build
awareness on the importance of riverine ecosystems, and inform all stakeholders on the necessity
and how to protect these ecosystems are crucial. In addition, awareness in combination with
capacity building will be the initial steps to shape the conservation system and step away from the
utilitarian value riverine resources and implement command and control actions.

5.3. Possibilities for riverine protection

Now that the barriers to the conservation system are stablished, it is necessary to
understand what lessons can be learned from environmental governance in the Basin to inform the
creation of a basin-wide conservation system. The explanation for an Amazon Basin-wide

conservation system under the respondents’ discourse was revealed under the theme “natural
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resources management”, in which participants made clear that such strategy is urgently needed due
to the importance of its riverine connectivity, the provision of ecosystem services and to the need to
conserve the rivers for posterity. Although participants are aware of the importance to conserve the
Basin, the some of them brought to the discourse an anthropocentric value in which the Amazonian
rivers need to thrive for the purpose of keep providing resources for today and future generations.

As mentioned, there is a lack of enforcement of environmental protection policies, especially
those that pertain to freshwater resources. Degradation of freshwater resources is often collateral
damage of developments that are in the river corridor. For example, mining activities upstream or
off-stream often lead to the pollution of rivers through chemical or sediment runoff. To resolve this
problem under the conservation aspect, there needs to be more regulation and enforcement of
mining practices that mandate reclamation of mining sites and contaminated waters. Mines could be
prohibited in river corridors or within a certain distance of rivers that exhibit critical conservation
needs and priorities. A trade-off for a more sustainable source of energy such as wind and solar is
also feasible to address dam related problems. In case governments try to pursue a hydropower
agenda, corridors must be chosen so socio-ecological important rivers keep flowing. These are
strategies that must be considered to protect rivers from development activities.

There is a growing awareness of the need for freshwater protection and this awareness
should proceed faster. In the IUCN Congress (2021), some resolutions to protect the Amazon and/or
rivers were presented. As noticed in the “Introduction” section, one of them is IUCN Resolution
WCC_2020_Res_129. Nonetheless, the resolution does not call for explicitly protection of rivers and
it is very important to ensure that freshwater components are bring into its implementation.
Stakeholders need to guarantee that these 80% of the Amazon to be protected encompasses the
conservation of all existing ecosystems in the Basin. Another resolution, WCC-2020-Res-015-EN, on
‘cooperation on transboundary fresh waters to ensure ecosystem conservation, climate resilience
and sustainable development’, is also urging better adopting of the UN Watercourses Convention.

The Convention is an Integrated Water Resources Management framework. It is the first global
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framework on freshwater and world only global framework on transboundary rivers (see Loures,
2014). All the Amazon Basins countries are IUCN members, they should be guided by these
resolutions to mitigate the fast pace of freshwater degradation.

When asked what kind of protection policies they thought would be beneficial for the
Amazon, survey respondents signaled that taking an integrated approach to water resource
management in the Basin is important to address the conservation needs and that a regional river
conservation system could be created (see table 5). As the region continues to integrate
economically and through infrastructure (e.g., IRSA), it must address the lack of policies that protect
water resources and rivers specifically. Amazon may also take lessons from the region to expand the
successful examples across the Basin and from other parts of the world that have already gone
through their economic transitions from the secondary (extraction and refining) to tertiary sectors
(sales and service), namely the US and Europe. These regions already absorbed how hydropower and
other resource exploitation activities directly and indirectly leads to socio-environmental
consequences. In the next subsections | will explain better each of these possibilities as | trace an
initial roadmap for the Amazon conservation system taking lesson from - the European Union Water
Framework Directive; US Wild and Scenic Rivers System; and Putumayo-I¢a basin (examples of
Integrated Water Resource Management) as well as Protected Areas, Ramsar sites, World Heritage
sites and Rights for Rivers. Taken together, these are all components of IWRM if properly applied.
Drawing from these experiences, | here propose a conservation system as a possibility to maintain
the integrity of the Amazon rivers and its ecosystem services avoiding its tipping point.

5.3.1. European Union Water Framework Directive (EUWFD)

The European Water Framework Directive (EWFD), a policy directive that demands
integrated management for its success stemmed from Integrated Water Resources Management
(IWRM). IWRM “is a process which promotes the coordinated development and management of

water, land and related resources, in order to maximize the resultant economic and social welfare in
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an equitable manner without compromising the sustainability of vital ecosystems” (Agarwal & Global
Water Partnership, 2000, p. 22).

IWRM framework was created to address three aspects of Basin governance: economics,
social, and environmental (UN-Water, 2007). In theory, IWRM seeks to achieve a balance between
human resources and ecosystem protection (Agarwal & Global Water Partnership, 2000; Perry,
2021). The framework and strategy understand that complementary parts of a successful water
resource management system must be established and enhanced at the same time.

While IWRM brings an overall perspective of integrated management, Integrated River Basin
Management (IRBM) covers the development and management of all-natural resources within a
river basin, especially brings a focus on ecosystem functioning maintenance (Bandaragoda & Babel,
2010). Both concepts have been used in the same context in the past, yet IWNRM has become the
more popular (Bandaragoda & Babel, 2010). IRBM promotes long-term sustainability, emphasizes
cross-disciplinary cooperation of water, land, and related resources in a river basin, watershed, or
catchment. IRBM emphasizes the importance of ecosystem function and transdisciplinary
cooperation among different stakeholders and sectors (policies, decisions, costs) (International River
Foundation, n.d). The main distinction between the two frameworks is IRBM's spatial and ecosystem
orientation, which emphasizes river basins (and sub-basins) as natural hydrological units within
which sustainable water resource management can be organized (Jones et al., 2006). Hence, it
provides a perspective of the necessity of integration across scales, paying attention to the
hydrological unit (Jones et al., 2006). If IWRM was applied in the true meaning of its definition, then
it would completely embrace IRBM. The problem is that IWRM is usually only applied without
sufficient attention to “the sustainability of vital ecosystems” (Jeffrey & Gearey, 2006).

IWRM is widely applied worldwide. On the other hand, IWRM is also the source of many
criticisms. Some argue that the environmental pilar of the framework lacks attention. Sometimes
IWRM focuses only on water as a commodity and sometimes is an instrument to implement other

(unethical) agendas (Giordano & Shah, 2014). Other reviews consider how IWRM was developed by
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“experts” water professionals concerned with efficiency, such as economists (Ward, 2009). In this
perspective, water is seen out of its socio, cultural, and environmental contexts (Linton, 2014).
Another criticism regards the lack of attention to connectivity (Schafer, 2021; van Rees et al., 2021).

The EU's Water Framework Directive is a model for IWRM strategy that works in an
integrated regional governance structure. The early water legislation in the European continent was
regarded fragmented in terms of objective and means (EU, n.d). Decision makers concluded that a
better model was to manage according to the river basins, which are the natural geological and
hydrological units - instead of according to administrative or political boundaries (EU, n.d). Today,
European Member Parties are legally binding with EWFD, and the framework has been incorporated
into national legislation with deadlines; noncompliance results in the member states' failure
(sanctions) (Aubin & Varone, 2004). The policy framework is enforceable by the EU governing body
yet is implemented at the State level by national environmental agencies. Scholars stress that some
considerations need to be considered, while the policy protects water quality, quality, and
biodiversity, it has no explicit protections for maintaining connectivity (Schafer, 2021). Taking lessons
for the Amazon and the advance of hydropower frontier in the Basin, the connectivity protection is
of utmost importance.

Following Schéfer (2021), the non-attention in river barriers is the reason why EU rivers still
did not meet the EWFD's standards and objectives. The gap in regulations, could be overcome with
policies such as the Wild and Scenic Rivers System (Schafer, 2021). By the time IWRM was created
most of European rivers were dammed and diverted. Nonetheless, the Amazon still holds many FFRs
and the implementation of such framework in the Basin is an opportunity to safeguard these
corridors and underpin many of the recent global guidelines for the Amazon and freshwater
protection.

If applied across the entire Amazon, the IWRM would fill most of the needs and challenges
of the Basin. The framework would bring solutions and encourage not only governments, but also

local populations, Indigenous people, riverbank communities and farmers to orient themselves
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towards a sustainable development while embracing a shift in paradigm of anthropocentric values.
This is an opportunity to accept green investments towards a sustainable Amazon, build awareness,
capacity and empower stakeholders. As mentioned by an interview respondent, “it will be necessary
to find a balance between new financial income, and preservation of the environment, local cultures,
and the authenticity of the landscapes” (IV XX). IWRM could aid in the establishment of a bottom-up
governance in water resources, involving all parties (see Agarwal & Global Water Partnership, 2000;
Sabatier et al., 2005) and in the optimal or at least rational use of rivers. In addition, by collaborating
with Indigenous, traditional, and local communities, their perceptions of river and environmental
conservation can also be integrated within the conservation system to empower them.

International funds such the ones formed during COP 26 (DW, n.d) can help manage the
framework by supporting Indigenous management and be used to support a conservation system
that would provide the tribes and local communities capacity over the rivers. Together, these might
advance to bring an ecocentric perspective while taking into consideration that Indigenous people
and Indigenous territories are one of the greatest examples of biodiversity conservation (Fa et al.,
2020).

5.3.2. Wild and Scenic Rivers System

To fulfill the ecological conservation needs, survey respondents suggested taking lessons
from the US National Wild and Scenic Rivers System, the world’s first river conservation system to
create similar system in the Amazon Basin. IWRM was conceived in the United States in the 1960s
and first took shape in the form of the Water Resources Planning Act that planned for the best use
for the rivers (Perry, 2021). Among other results, this policy led to the creation of river basin
commissions of stakeholders and decisionmakers and influenced the creation of the Wild and Scenic
Rivers Act of 1968 (Perry, 2021). This system was created with IWRM principles in mind and aimed to
strike a balance between conservation and development needs after US dam frontier expansion

(Perry etal., 2021).
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The policy framework protects the free flow of rivers that are significant and possess at least
one Outstandingly Remarkable Values (ORV) (or ecosystem services) (e.g., recreation, scenic,
culture, wildlife) in the river or river segment and its riparian area (Perry, 2017). Rivers may be
classified as wild, scenic, or recreational according to the characteristics of the region (Moire et al.,
2016). Wild and Scenic Rivers (WSR) halts the construction of any kind of barriers that diminish the
river’s free-flowing character, at least within the designated WSR extent (Moire et al., 2016). Peru is
considering the creation of National River Conservation System based on such policy, as mentioned
by an interviewee when he pointed that “we are working with several initiatives to replicate the US
Wild and Scenic Rivers Act, but they are not yet implemented. | believe that this model in the Amazon
would be ideal” (IV XVI).

However, comparable issues that PAs face, in terms of subjecting the PA to outside threats,
are faced by WSR, as dams can still be implemented downstream or upstream of the protected sites
and affect the hydrological regime (Opperman et al., 2021). In the USA, WSR currently protects 226
rivers or river segments across the country (Perry et al., 2021). The model inspired seven other
States to adopt similar policy structure (New Zealand, Canada, Norway, Finland, Sweden, Spain,
Mexico) (see Perry et al., 2021). Future designations within WSR are already considering the entire
basin.

The system depends on federal agencies to identify and catalog rivers that are free-flowing,
with at least one ecosystem service that is regionally or nationally significant, and that has high
water quality or the ability for that water to be restored. When rivers are protected, the riparian
area can also be protected to ensure the integrity of the river-based ecosystem services (Perry,
2021). Once designated, a comprehensive management plan is created for the protection and
enhancement of the ORVs (Perry, 2021). When the policy was first created, 8 rivers of conservation
concern were instantly designated, and a list of eligible rivers was created. More rivers get added to
the system after suitability studies are conducted (National Wild and Scenic Rivers System, n.d).

Rivers protected in the system cannot be degraded and any development activity proposed within
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the protected area must undergo an environmental impact assessment to make sure that it will not
degrade the rivers free-flow or ecosystem services. In the Amazon, as the Basin that spans nine
countries, such policy implementation will require a coordination across borders to be effective.
5.3.3. The Putumayo-I¢a basin

The Amazon Water Initiative aims to promote a view of the Amazon Basin that values the
region as an in integrated terrestrial and freshwater system. The initiative aims to protect the
Amazon's ecosystem services so that human population, wildlife, and the habitats that rely on it can
thrive (Amazon Waters, n.d). Within the IWRM framework, some of the goals of Amazon Waters are
to address environmental implications of infrastructure developments and industries; improve the
management of aquatic landscapes; and improve and management of fisheries production (Amazon
Waters, n.d). The basin approach is not meant to be a standalone endeavor; rather, it is meant to
support other large-scale activities in the region. For instance, through the vision of the initiative, the
recognition of three Ramsar sites in the region in 2018 was supported. They also contributed to the
exercise of updating priority areas for conservation in the region (Venticinque et al., 2016) and
currently the initiative has contributed with support in two other projects: Rede Ciéncia Cidada Para
Amazénia (Citizen Science Network for the Amazon)

(https://amazoniacienciaciudadana.org/pt/home-pt) and Cuenca Putumayo-Ica

(https://cuencaputumayoica.com/proyecto/?lang=pt-br).

The Putumayo-I¢a basin spanning Brazil, Colombia, Ecuador, and Peru is being targeted for
new management through the integrated water resource management framework. The project is
expected to last at least five years (Cuenca Putumayo-I¢a, n.d). In 2020 the four countries were
granted $12,844,037 USD by the Global Environment Facility (GEF) to implement integrated
watershed management in the region. The project, that has World Bank as the lead institution, is
awaiting its final approval. The proposed plan outcomes for the basin can be summarized in four
components: (1) providing information and knowledge of the basin in different disciplines and

generating knowledge between countries; (2) favor and strengthen the relationship between the
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states and the population that inhabits the basin to favor governance in the region; (3) take concrete
actions to reduce chemical contamination; (4) regional sustainable water activities associated with
shared aquatic resources. When discussing this plan, one respondent said: “the lowlands of the
Putumayo-Il¢d basin, which is shared by the four countries, are of interest to everyone, there are
many fish and aquatic fauna. So, we can work on sustainable management and actions for the
conservation of fish, pirarucu, turtles, aquaculture, pisciculture, mainly between Colombia and
Ecuador and flora products such as andiroba (....) it will not be the solution to all the problems, but |
hope that we will have a shared language, a lesson in conservation, and work shared between the
four actors (the four countries), respecting the State, academia, and research. | dream of this” (IV
XV).

The Putumayo-Icd basin project brings awareness to tackle river related problems within the
IWRM framework. As evidenced in a response, the transboundary river basin management can
increase dialogue between communities that depend on the rivers but also reside in different
jurisdictions “.. the Indigenous communities of the rivers of Colombia and Peru have limited
dialogue, although they are only separate 3 km apart. Why? Only because of public policies in the
country, where there is a treaty through the corresponding Ministry and Peru has another treaty.
Each one has its own Ministry. Despite having its center in the same territory, they do not take the
measures to make common decisions on natural resource management” (IV XV). The project offers
optimism and could serve as a model for other Amazon sub-basins, if not the entire Basin.

Today, most sustainable management experiences in the Amazon are local, such as the
Pirarucu Management. Freshwater legislations are fragmented within each country's jurisdiction.
Thus, one body of regulation or framework to really focus on the protection of rivers is necessary.
An integrated approach that focus on a holistic management would address most problems in the
Basin related to connectivity, water quality, quantity, and biodiversity, because “it is not possible to
treat the conservation of a river in a disconnected way between upstream and downstream, it is an

integrated and interdependent system” (SR XI). As said, “a river that has its headwaters protected,
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may have its bed contaminated, may be empty of fish and may be full of sandbanks preventing
navigation. In other words, it is necessary to think about the whole, including the forest as well” (SR
XIl). Respondents are aware of the urgent necessity of an integrated management and the benefits
from it (see Abell & Harrison, 2020; Leal at al., 2020). Because of a substantial concentration on non-
flooded forests, lack of basic ecological data on aquatic ecosystems, and the Amazon Basin's political
complexity, IWRM had not been employed in the Amazon before (Aguas Amazénicas, n.d.). Now the
region is advancing with Aguas Amazonicas Initiative and Putumayo-I¢a basin management.

5.3.4. In a route to instantly protect some of the Amazon rivers

5.3.4.1. Constitutions and Rights for Rivers. Some rivers in the Amazon Basin already
present some sort of protection, even thought that not explicitly for connectivity. Most South
America Constitutions address an anthropocentric perspective in relation to nature and rivers. These
official documents (Constitutions) bring a predominant vision that nature must be protect but for
the use of human beings and for the constant provision of ecosystem services. Nature, in most of
these documents, is not yet valued as subject of rights.

Nonetheless, since 2008, two Basin countries, Ecuador, and Bolivia, with large Indigenous
populations established a more ecocentric constitution. These are plurinational States that
understand the importance to acknowledge the socio-ecological diversity of their societies to
contribute and shape the construction of their nations (Ferreira, 2013; Giffoni et al., 2020). Colombia
is also advancing in this agenda. The Colombian Supreme Court of Justice declared the Amazon as a
subject of rights. In theory, the Amazon as a subject of rights should help the Amazon fight
environmental degradation and prosecute individuals who harm the rainforest. So far, the
Colombian Amazon still faces many fires and deforestation (e.g., Clerici et al., 2020; Murad, &
Pearse, 2018).

These three Basin countries are also the only ones that gives protection to nature and rivers
(see Perry et al., 2021). It is understood that this policy can be used to stop dams should a project be

proposed in a designated corridor. Rivers, once granted with such protection are understood to have
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“personhood” (see table 6). There is an initiative to get Rights of Rivers bestowed on the Marafion in
Peru and has the potential to be implemented elsewhere in the Basin (International Rivers, 2021). In
Brazil, the first-time the term “river’s right” came in judicial case was in a Public Civil Action in which
the Federal Public Ministry of Pard was the interested party, in 2011, claiming to interrupt the
construction of the Belo Monte Dam in the Xingu River (Ferreira, 2013). Yet, the protection in not yet
implemented in the country.

A respondent noted that “if Bolivia, Peru, Ecuador and Colombia manage to build and
improve this [Rights for Nature and Rivers], it is already a big step forward because the main
problems that we have today in terms of hydrology threats are happening for the most part in the
Andean region, actually with Brazilian financing” (IV VI). Going back to the discussion about
recognizing the importance of empowering Indigenous and local communities as managers in the
conservation system, other Basin countries also have significant Indigenous and traditional
population in the forest. Maybe by the fact that some of them live without an easy access to the big
cities, such as in Brazil, these populations do not have the proper “space” to speak and to be heard.
Now is the chance to give them this power and learn from them how they have been conserving and
managing these ecosystems in a sustainable fashion.

5.3.4.2. Protected Area, Ramsar Sites, World Heritage Sites, and Campaigns. Other rivers
that already have some degree of protection are the ones that flows inside PAs, Ramsar sites and
World Heritage sites. As far as it is a great possibility for biodiversity protection, PAs still need to
encompass rivers as a biodiversity component vital for the other forms of life to succeed. It is very
important to consider where a PA will be established in the context of dam locations, “if you have all
the dams up there [in the Andes], it is useless to have Protected Areas in the lowlands because the
hydrological regime will change and will be so pronounced that the river will no longer have its
functions, and this is the big problem once for the establishment of a strategy for riverine
conservation you need a long-lasting agreement that allows these river corridors to remain free so

that you have them open from the headwaters to the estuary” (IV Ill). Hence, strategic locations for
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PAs requires dialogue among the States (Harrison et al., 2016). Nonetheless, a few PAs do protect
some rivers, as is the case for Jau National Park, in the Brazilian Amazon, which encompasses 450km
of Jau river protecting its the black water ecosystem (ISA, n.d).

In some cases, the areas protected at a national level such as a national park or conservation
units also have another layer of protection or recognition at the international level such as Ramsar
sites and World Heritage Sites. These layered protections help to raise awareness about the special
conservation values of the protected areas. By gaining world recognition, any degradation receives
global criticism. Wetlands makes 14% of the Amazon ecosystem (Venticinque et al., 2016). The
Ramsar Convention uses a broad definition of wetlands, which also include rivers (Ramsar, n.d). In
2018, Brazil designated three Ramsar sites under the Convention (Jurud River: site 2362; Amazon
Estuary and its Mangroves: site 2337, and Negro River: site 2335). The one of the last conservation
efforts in the area before the possession of Jair Bolsonaro as president. A surveyed participant
mentioned that “since 2008, Brazil worked the implementation of an agenda focused on the
recognition of Ramsar Sites in the region, which led in 2018 to the recognition of 3 important sites:
Marajo, Rio Negro and Jurud, as well as the updating of priority areas for conservation and
management in the Amazon, which gave an important focus to aquatic environments and Amazon
rivers. These processes were led by the MMA (Brazilian Environmental Ministry), but since the change
of government, little progress has been made in their development.” (SR XIl).

In addition, a few PAs in the Basin also bring a World Heritage Site recognition, which means
that the site is distinguished for its natural or cultural significance. The Central Amazon Conservation
Complex for instance is one of the largest PAs that encompasses different Amazonian freshwater
ecosystems, including important Amazon tributaries such as the Solimdes and Negro rivers (UNESCO,
n.d).

Rivers that are subject of campaign, although do not have protection, holds support from
society. Examples are Marafion river, in Peru, an important tributary of the Amazon, and the Tapajos

river, in the Brazilian Amazon, as abovementioned on the Political Ecology section. In the US Wild
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and Scenic Rivers System eight rivers were the first ones to be designated, as in that case, the
Amazon Basin conservation system can already start granting protection for some rivers. Rivers
already protected through national policies such as PAs, ITs, or rights of rivers and those that have
international designations such as Ramsar or World Heritage status could be instantly added to the
system given they have already been identified for their conservation significance. Rivers where dam
development and other degrading activities are currently being contested through protection
campaigns such as the Marafion could also be instantly added.

5.3.4.3. Building a conservation system roadmap. First, acknowledging that respondent’s
discourse were mostly grounded on utilitarian and anthropocentric values, | do recognize that
results could have been different if the research was also supported by interviews and surveys
provided by the Indigenous and traditional communities. Although most of the given perspective
prays for a sustainable Amazon, implementing the conservation system may be an opportunity for
expanding the intrinsic value of nature. The necessity for standing forest and flowing rivers is not
only for ecosystem services provisioning but because humans and nature are intrinsically connected.
This is a chance to balance the utilitarian ethics and development with conservation needs.
Nonetheless, today the support for rights of nature is more evident than years ago.

Summarizing, despite all the knowledge about the need to protect the Amazon ecosystem,
as the Basin countries integrate and develop, they still ignore the need to preserve the forest and
rivers. This is the main limitation uncovered by this research. By not protecting the Amazon and its
ecosystem services governments are risking accelerating the process and reach the tipping point.
But lessons were also uncovered by environmental governance in the Amazon Basin to inform the
creation of a conservation system. There are experiences from around the world that need to be
taken into consideration. In the United Stated, they realized by damming and diverting their rivers
that they were risking water quality, quantity, and freshwater biodiversity. Thus, a policy framework
was established to balance development and conservation needs. The history in the Amazon, if all

those planned dams are to be built, will soon resembles the one vivid by the United States. In
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Europe, rivers were so dammed and diverted that today, almost none of the European rivers flows
free.

The solution therefore is to move away from the perception of Amazon as a frontier for
resource and economic development and establish a more sustainable approach. According to
IWRM, the economic, social, and ecological components need to be considered. Nevertheless, the
ecological axes is usually overlooked. For this reason, going back to Cid et al. (2021), and taking
lessons on their research, legislation and regulations at all levels may help mitigate the loss of
connectivity (Figure 3). From the laws and regulations suggested by them, some apply in the Amazon
Basin context that may also be relevant to face the current scenario of freshwater degradation and
may be used to carry on in the establishment of a conservation system for riverine protection (Figure

18). There is a potential to build on existing policies across scales to achieve conservation goals.

Figure 18

Legislations and Regulations in the Amazon Context to Mitigate Amazon Connectivity Loss

IUCN Guidelines

COP 26 Convention on

Biological Diversity

Sustainable Ramsar World Heritage

Development Goals Convention Sites

ACTO Escazu Agreement Leticia Pact

— Land Use
Constitutional Law Legislation Protected Areas
Water Legislation Rights of Rivers jadigencus

Reserves
River Basin River conservation
B Committees system

Note. Adapted from: Cid et al (2021).
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First, drawing on global calls and financing mechanism, a conservation system can be
designed and funded that would function like the Wild and Scenic Rivers System but for the Amazon
Basin. Using the UN Watercourse guidelines for transboundary cooperation, a European Union
Water Framework Directive like policy could be created that would be applied at the national level
but enforced at the supranational or regional level by the Amazon Cooperation Treaty Organization.
The abovementioned rivers on section 5.3.4.a and 5.3.4.b that already have some sort of protection
(Rights for River, PAs, ITs, Ramsar sites, World Heritages sites and rivers object of campaigns) could
already be protected within this system.

Drawing on results and ongoing studies conducted by the Science Panel for the Amazon
more rivers of conservation concern can be added in the future. The management plan could be
designed by subbasin commissions to facilitate the management and they could cooperate across
boundaries to identify conservation priorities and strategies. Each countries environmental ministry,
national park system, or other environmental entity as well as Indigenous communities and local
NGOs could be responsible for the co-management of rivers designated within the system. In this
sense, co-management of sub-basin agencies that empower Indigenous leaders, traditional
communities, as well as those who live along the rivers would ensure greater enforcement and
cooperation for achieving conservation goals.

These are just initial possibilities that will allow to bring a broader perception of the intrinsic
value of the Amazon. The conservation system brings possibilities to implement sustainable
approaches, such as - the use green infrastructure as part of a management plan; to build capacity -
provide jobs in the conservation system so locals can become rangers to manage and monitor the
rivers; to build awareness, including the standpoint of people directly affected by dams.
5.4.Future Research

A study specifically focused on the FFRs in the Amazon for the purpose to create a Basin-
wide system has not been yet developed. To create such system, it is necessary to identify where are

these open corridors, the biodiversity hotspots, fisheries, spawning habitats, sites that are critical for
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economic activities, understand how development can be designed, where are the areas that still
can maintain the ecological. River conservation system requires management, capacity,

enforcement and so far, this is a limitation in the Amazon reality.

6. Conclusion

Building a road map for a more sustainable Amazon region is critical and urgent. As the
biggest watershed in the world, Amazon contributes with around 17% of water that reaches the
oceans. Even though the provisioning and cultural services offered by the Amazon in comparison to
other regions across the globe are available to a smaller population due to the density of the region,
Amazon people extremely rely on these services so that they are called by many as the “water
people.” Their lives are extremely connected to the river and its flood pulses. Supporting (e.g., water
cycling) and regulating services (e.g., carbon sequestration) are critical at local and global scale and
now, jeopardized due the intense land use that is accumulating its effects since European arrival.
The threats rivers incur in are even more exacerbated in the last decades, due to neocolonialism.

In this research, discourse from stakeholders who engage with the Amazon rivers
overlapped with literature discourse and are in line with the most recent global guidelines,
frameworks and agreements that try to achieve a path towards a solution to protect nature, such as
the Glasgow agreement, Leticia Pact, Science Panel for the Amazon, and IUCN Resolutions. Even that
most of respondents pray for sustainability and conservation of the rainforest, the research
demonstrated that the majority want to conserve the Amazon, but the rationale is still grounded in
an anthropocentric perspective. However, the mindset in the Global South is changing. Advance
have been made in ecocentric and technocentric values. This brings opportunity once the Basin finds
itself in the exact moment to implement conservation plans due to the risk of losing its connectivity

by large numbers of hydropower and waterways in addition to the tipping point.

101



Existing protections can be expanded and layered to achieve conservation goals across
scales if the political will exists and capacity is built. Taking lessons from IWRM strategies both in the
Basin and abroad, can serve in the creation, application, and enforcement of coordinated protection
strategies including the adoption of a Wild and Scenic-like river conservation system.

While Putumayo-I¢a basin is already a reality between Brazil, Colombia, Ecuador and Peru
countries, lessons must be learned from this sub-basin project to be further scale up in aspects that
the management makes Putumayo-Icd experience successful. This five-year project, created in the
face of the disturbances in the Basin (e.g., overexploitation, water quality degradation,
deforestation), targets two main components that were identified to the face of the Putumayo-I¢a
basin limitations to thrive. These components are (1) strengthening governance and capacity for
informed decision-making and (2) undertake key actions for integrated management of aquatic
resources.

The current political scenario does not seem favorable for an agenda that protects the
Amazon flowing rivers and its forest, mostly in Brazil. But trade law can come as an aid to force
countries to change the behaviors in forest and rivers management, as reported here that the new
COP 26 agreement establish that not only export but import countries should not deforest. Brazil is
the country that could probably initiate the dialogue since it holds most of the territory of the Basin.
The country also has the longest border, share its border with most of the other countries (except
Ecuador), and is one of the biggest economies in South America. Not to mention that besides Brazil
encompass the largest portion of Amazon biome, it is located downstream in relation to the majority
headwaters. Hence, if the dams in the Andes or other infrastructures are to be built, it will deeply
affect Brazilin Amazon. My suggestion does not dismiss the possibility of other country to hold the
same position and start a discussion to protect the region.

The importance of cross-border connectivity cannot be overstated. All the Amazon's
elements are interconnected: geology, forest and flooded habitats, rivers, biodiversity and,

importantly, local communities. These ecosystems occupy a portion of it, varying depending on the
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season: periodic flooding, drought, etc. This dynamic is unique, of huge complexity, and must be
safeguarded. That is why the Amazon's freshwater habitats are strategic in terms of transboundary
operations, scale and beneficial to create long-term bases in the region. In this sense, social inclusion
must be factored in the freshwater conservation plan. The protection of the Amazon and its
sustainable use is complex but changes still exist to save it to future generations, primarily to those
that inhabit its territory. Otherwise, given the pace of deterioration of the Amazon biodiversity and
ecosystem services, a call for an urgent union of all direct impacted people and other stakeholders
around the globe to rethink activities and energy matrices in an intelligent manner is mandatory.

The time is now to act to avoid the tipping point and guarantee the rivers keep flowing.
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Appendix A

Cross-Border Freshwater Diagnostic Analysis

1. Priority Transboundary Problems in the Amazon Basin

CONTAMINACION DE AGUAS

DEFORESTACION

wiN

PERDIDA DE BIODIVERSIDAD

EVENTOS HIDROCLIMATICOS EXTREMOS

| EROSION, TRANSPORTE DE SEDIMENTOS Y SEDIMENTACION

CAMBIO DE USO DEL SUELO

| PERDIDA DE GLACIARES

GRANDES OBRAS DE INFRAESTRUCTURA

w0~ |n

GESTION INTEGRADA DE RECURSOS HIDRICOS

2. Main Roots of Transboundary Problems in the Amazon Basin

Pobreza en comunidades y poblaciones locales

Crecimiento demografico y migracién

Centralismo del poder politico y econémico

Escasa educacion ambiental y cultura del

Escasas oportunidades de empleo en ciudades y localidades rurales

Insuficiente innovacién tecnoldgica
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Escasa capacitacion y sensibilizacion de comunidades y poblaciones locales

Escasa educacién y cultura del agua

Débil presencia del Estado en comunidades y poblaciones fronterizas

Crecimiento demografico y migracién

Pobreza

Deficiente politica educativa

Modelos macroecond micos extractivos

Conflictos socio-ambientales

Pérdidade

Migracién y desplazamiento (forzoso o voluntario) de comunidades afectadas

Crecimiento demogréfico de centros urbanos

Baja densidad demogréfica en zonas de frontera

Pobreza en comunidades y poblaciones locales

Débil gobernanza para la conservacion de la biodiversidad

Practicas culturales de cortay quema

Escasa informacién de los derechos de las comunidades y poblaciones locales

Escasa innovacién tecnologica

| Crecimiento demogréfico y migracién

Pobreza

| Ausencia de planificacién en el desarrollo

Escasa educacion ambiental

| El fenébmeno El Nifio

Variabilidad climética y cambio climédtico

| Débil presencia del Estado en comunidades y poblaciones fronterizas

Crecimiento demogrifico

Pobreza

Geodinamica y cambio climético

Escasos conocimientos

Carencia de tecnologias

Cambio de uso
del suelo

Crecimiento demografico y migracién

Pobreza y desempleo

Escasa capacitaciéon y entrenamiento

Escasa educacion

Escasa tecnologia

de Recursos
Hidricos (GIRH)

Pobreza y desempleo

Modelos econémicos

Alienacién cultural de la comunidades nativas

Escasa informacién y data

Escasa capacitaciéon y entrenamiento

Conflictos sociales

Variabilid ad climética y cambio climético

Pérdidade

Riesgos y vulnerabilidad por el cambio climatico

Geodinadmica y fallas geofisicas

Gases de efecto invernadero generado por la actividad industrial

Desertificadén

Grandes obras de
infraestructura

Escasa planificacion

Crecimiento demogréfico y migraciéon

Expansién urbana informal
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Modelos econdmicos extractivos

Afectacién a la seguridad alimentaria
Pobreza
Escasa educacion, capacitacion y entrenamiento

Conflictos sociales y ambientales

From OTCA — Organizacion del Tratado de Cooperacidon Amazdnica, P. (2016). Estrategia Regional
para la Gestion Integrada de los Recursos Hidricos de la Cuenca Amazonica. (p. 205). Organizacidn
del Tratado de Cooperacion Amazdnica (OTCA). http://otca.org/wp-
content/uploads/2021/02/Programa-de-Acciones-Estrategicas-PAE.pdf
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Appendix B

Survey Questions

Section | Demographic Information

Q1 In what Amazon country are you based?

Bolivia (1)

Brazil (2)

Colombia (3)

Ecuador (4)

Peru (5)

Guyana (6)

French Guyana (7)

Suriname (8)

Venezuela (9)

Not based in an Amazon country (10)
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Q2 If you are from another country, what country are you from?

Q3 In the country you are based, in what city do you live?

Q4 If most of your work related to the Amazon is not in the country where you are based, please

state where you conduct your work.
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Q5 In what sector of society are you employed?

Construction Industry (4)

Economy/ Finance Entity/ Agency/Department/ Authority (6)

Environment Entity/ Agency/ Department/ Authority (7)

Environmental NGO (1)

Indigenous Entity/ Agency/ Department/ Authority (8)

Indigenous NGO (2)

Local Government (9)

Research/ Academia (3)

Water Entity /Agency/ Department/ Authority (10)

Other (11)
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Q6 Which field best describes your area of expertise? Check all that apply.

Biology (1)

Ecology (2)

Economics (3)

Environmental Science (4)

Geography (5)

Geology (6)

History (7)

Hydrology (8)

Law (9)

Natural Resource Policy (10)

Political Science (11)

Sociology (12)

Traditional Ecological Knowledge/ Indigenous Science (13)

Other (14)
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Q7 If you care to provide this information, what is the name of your employer?

144



Q8 What is your gender?

Male (1)

Female (2)

Other (3)

Q9 What is your age group?

18-25 (1)

26-30 (2)

31-35 (3)

36-40 (4)

41-45 (5)

46 -50 (6)

51-55 (7)

56 - 60 (8)

61+ (9)
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Section Il Natural Resource Development and Ecosystem Services in the Amazon

Q10 If your work includes some focus on rivers in the Amazon, where does this work focus and what

are your activities?
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Q11 For the country where you do most of your work (as selected in Section 1), please rank how

much you think the government should exploit riverine resources for economic development.

0 (0)

1 (1)

2 (2)

3 (3)

4 (4)

5 (5)

6 (6)

7 (7)

8 (8)

9 (9)

10 (10)
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Q12.A In general terms, if you think these provisioning ecosystem services (goods and benefits
provided to society by the environment) exist in Amazon rivers, how important are they?

Not Applicable

0O 10 20 30 40 50 60 70 80 90 100

Biodiversity () +
Fiber & Fuel () +
Food (e.g., fish and fruit) () —i—
Freshwater Quality & Quantity () +
Genetic Materials () +
Other () +
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Q12.B In general terms, if you think these regulating ecosystem services (goods and benefits
provided to society by the environment) exist in Amazon rivers, how important are they?

Not Applicable

0O 10 20 30 40 50 60 70 80 90 100

Climate Regulation () +
Erosion Control () _'_
Hydrological Regimes () _i_
Natural Hazard (Flood & Drought) () +
Pollution Control & Detoxification () _'_
Others () _i_
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Q12.C In general terms, if you think these supporting ecosystem services (goods and benefits
provided to society by the environment) exist in Amazon rivers, how important are they?

Not Applicable

0O 10 20 30 40 50 60 70 80 90 100

Biodiversity () ¥'¥
Nutrient Cycling () ¥'¥
Pollination () =i=
Refugia () ¥i¥
Soil Formation () ¥'¥
Other () =i=
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Q12.D In general terms, if you think these cultural ecosystem services (goods and benefits provided
to society by the environment) exist in Amazon rivers, how important are they?

Not Applicable

0O 10 20 30 40 50 60 70 80 90 100

Aesthetic () $
Recreation () $
Spiritual () =‘=
Territory for Tribes () $
Transportation () %g
Other () =i=
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Q13 Please, indicate the level of degradation that in your opinion, rivers in the Amazon are facing in

the region where you work.

0 (0)

1 (1)

2 (2)

3 (3)

4 (4)

5 (5)

6 (6)

7 (7)

8 (8)

9 (9)

10 (10)
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Q14 If you consider these types of development to be a threat to riverine ecosystem services, please
rank according to your opinion, the level of threat in the region where you work.

Not Applicable

0 10 20 30 40 50 60 70 80 90 100
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Agriculture () ;';
Dams () %;
Deforestation () +
Dredging () +
Drug Trade () _'—
Fisheries () —'—
Forest Fires () +
Hydrovias () _'—
lllegal Extraction (logging & mining) () *
Invasive/non-native species () _'—
Mining (gold, oil, gems) () ;';
Paved Roads () ;';
Pollution () +
Ports () +
Ranching () _'—
Railroads () —'—
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Reservoirs () %2
Squatting () *
Transmission Lines () $
Unpaved Roads () *
Urban Development () *

Q15 List here examples of any of these threats (provide as much information that you like).
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Q16 What types of development policies do you consider to be a source of threats and/or

degradation to Amazonian rivers?

Bilateral Trade Agreements (between two countries) (1)

Free Trade Agreements (2)

IIRSA (Initiative for the Integration of the Regional Infrastructure of South America)/ COSIPLAN

(3)

Mercosur/Mercosul (4)

Multilateral Trade Agreements (between multiple countries) (5)

Territorial/ Frontier Expansion (6)

Other (7)
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Q17 During the current administration in the country where you work, has the government taken a

development, conservation, or balanced approach towards the Amazon?

Conservation (1)

Development (2)

Both (3)

No significant approach to either (4)

Other (5)

For the following fill-in-the-blank questions, there may be many examples so please focus on those
examples you feel are most important. You will have the opportunity to follow up with more details

via future communication if you wish.

Q18 Please, if possible, describe with some examples the way the government of country where you

work has been managing the Amazon.
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Q19
How does this administration vary in its approach to Amazon governance from the previous
administration? Please provide a description with examples of the previous government’s initiatives

related to activities in the Amazon region as they pertain to the condition of rivers in the region.

Q20 Please provide a description, with examples, of political, development, and/or advocacy
initiatives related to activities in the Amazon as they pertain to the condition of rivers in your

region.
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Section Il Policy Options for Riverine Governance

Q21 Do you think it is important to have a conservation strategy to protect riverine ecosystems in

the Amazon?

Yes (1)

No (2)

Q22 Why do you think it is or is not important to have such a strategy for Amazonian Rivers?
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Q23 If these policies exist in your country, rank how effective you think they are at protecting rivers.

Not Applicable

0O 10 20 30 40 50 60 70 80 90 100

Constitutional Laws to protect water quality

and/or quantity ()

Integrated River Basin Management ()

Laws prohibiting dam development ()

National Parks and/or Protected Areas ()

Rights of Nature/Rights of Rivers () _i_

State/provincial laws protecting rivers ()

aE aeaE aE $an

No river protection policies exist () i

| am not aware of any such policies () i

Q24 If there is another river protection policy in your country not listed above, list it here with a brief

description of its effectiveness and, if possible, include links to websites for more information.
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Q25 If you feel there are obstacles to the efficacy of these policies, what are they? Please describe
any examples. Your answer may be brief, and you can also note an appropriate reference where

more information can be found.
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Q26 Rank what you would consider the best approach to provide river protections. Score 100 for the

approach that is most important, and then score all others relative to that, giving a ranking to every

category (including "other") or mark as ‘Not applicable’.

Not Applicable

0O 10 20 30 40 50 60 70 80 90 100

Constitutional Laws aimed at protecting water +

quality ()

Integrated River Basin Management () i

Laws prohibiting the development of dams () _'_
National Parks and/or Protected Areas () _'_
National River Conservation System () _i_
Regional tribunal to enforce environmental _.i_

laws ()

Rights of Nature/Rights of Rivers () _i_
State/provincial laws protecting rivers () _i_
Treaty between all the Amazon countries () _'_
Other () +
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Q27 Do you think Amazonian countries would participate in a regional agreement for a basin-wide

conservation system to protect certain riverine ecosystems that contain vital ecosystem services?

Yes (1)

No (2)

| do not know (3)

Q28 In your opinion, which factors would enable, and which factors would constrain such

agreement (basin wide conservation system)?
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Q29 How familiar are you with the Amazon Cooperation Treaty Organization (ACTO)?

0 (0)

1 (1)

2 (2)

3 (3)

4 (4)

5 (5)

6 (6)

7 (7)

8 (8)

9 (9)

10 (10)

Q30 Do you think the ACTO can be revised/amended to incorporate a conservation system for

Amazonian River protections? Why or why not?
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Q31 How familiar are you with the Initiative for the Integration of the Regional Infrastructure of

South America (IIRSA)/COSIPLAN ?

0 (0)

1 (1)

2 (2)

3 (3)

4 (4)

5 (5)

6 (6)

7 (7)

8 (8)

9 (9)

10 (10)

Q32 Do you think IIRSA/COSIPLAN can be revised/amended to incorporate protection for Amazonian

Rivers? Why or why not?
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Q33 Do you think conservation is more important in headwaters reaches, downstream reaches, or

both reaches when it comes to protected riverine ecosystems?

Headwaters (1)

Downstream (2)

Both reaches (3)

Conservation is not important (4)

| do not know (5)

Other (6)

Q34 Please explain your answer to the previous question.
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Q35 Which of the following are the most important riverine components to protect? (Select all that

apply)

Biodiversity (1)

Fisheries (2)

Free-flowing (no dams) condition (3)

Water quality (4)

Other (5)

Briefly explain your reasons for omitting any of the previous options (6)

Q36 Rank all impediments that currently limit the conservation of Amazonian riverine ecosystems in

your region. Score 100 for the approach that is most important, and then score all others relative to

that, giving a ranking to every category (including "other") or mark as ‘Not applicable’.

Not Applicable

0O 10 20 30 40 50 60 70 80 90 100
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Lack of a strong environmental advocacy *

lobby ()

Lack of civic engagement () ;';
Lack of cooperation/trust between basin $

countries ()

Lack of enforcement () *
Lack of environmental institutions () *
Lack of environmental policies () $
Lack of fines for noncompliance with *

environmental laws ()

Lack of funding () $
Lack of governance oversight () $
Lack of monitoring () *
Lack of political will () *
Lack of scientific knowledge/data () $
Lack of social will () *
Lack of surveillance () *
Lack of understanding about Amazonian *

ecosystems ()
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Proximity to rivers () '

Others () '

Q37 If you are interested in participating in a follow-up interview, please provide your contact

information below.

Your preferred email address for correspondence (1)

Preferred phone number to reach you (2)

Preferred times and days to reach you (3)

That completes the questionnaire. Thank you very much for your assistance! If you need more
information, please contact: Stephannie de Souza Fernandes, School of Earth and Sustainability,
Northern Arizona University, Phone (928) 707-3965, email: sdf94@nau.edu. Or if you have questions
about your rights as a participant in this study, contact the Northern Arizona University Institutional
Review Board (IRB) Human Protections Administrator at 928-523-9551 or by email at IRB@nau.edu.
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Appendix C
Semi-Structured Interviews Questions

Personal Data and Background

1. What is your name?

2. Where do you live/work?

3. Who do your work for? What’s your job title? How long have you worked in this
position?

4, How did you get involved in river conservation/environmental management/

international organization?

5. Does your work intersect with the Amazon? If so, how?

Perceptions of the Amazon, freshwater conservation, and considerations for possible

establishment of a basin wide system

1. Thinking of freshwater resources/ecosystem services please elaborate on why you think
they are important, if you do? What freshwater resources/ecosystem services do you think are the
most important in the Amazon?

2. Do you think that any of these resources that we discussed before are sustainably
managed? What do you understand by “sustainable”? How are they managed? By whom?

3. Thinking about national and/or regional economic development, can you think of any
particular agendas or projects that are impacting the integrity of Amazonian rivers and their
ecosystems? If so, what are they and how do they function? Who supports them? As in what sector
of society or the government is in support of these developments?

4, To your knowledge, is there any type of environmental safeguards that are meant to
ensure that development impacts are mitigated or avoided?

5. Do you know of any regional economic agreement that safeguards the environment?
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6. Are you aware of any policies that explicitly protect riverine ecosystems in any Amazon

country If so, which policy is this?

7. Do you know of any protection policy that exists but is not effective? If so, which policy
isit?
8. Do you think that a basin wide conservation system that protects certain rivers identified

to be socially and/or ecologically significant would benefit the Amazon watershed? If so, what kind
of policy structure could you imagine functioning here? Do you have any ideas?

9. How possible/feasible do you think it is for the cooperation of all nine Amazon basin
countries to establish a basin-wide conservation system?

10. What social or political obstacles, if any, do you think exist for the cooperation and/or
enforcement of all Amazon basin countries in such a system?

11. Is there anything else that you’d like to share about the rivers in the Amazon?
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Appendix D

NVivo Codes

Resource Exploitation

O

O

Deforestation
Fire
Mercury Pollution
Sediment and Erosion
Sewage Pollution
Agribusiness
= All activities
=  Crop Production
= Ranching Cattle
=  Timber
Energy — Dams and Transmission Lines
Fishery
Hunting
Hydroways
Illegal Actors
= Armed Groups

= Biopiracy Drug Trade

= Squatting
Mining
= Bauxite

= Diamonds

= Gold
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= Not Specified
= QOil and Petroleum
* Sand and Gravel
o Ports
o Roads
o Tourism

o Urban Expansion

Natural Resources Management

o Basin System

= (Constrain

= Enable

= |mportance

O Conservation

e Connectivity
e Humankind
e Provision ES

= Not well explained

= Regional Planning

Governance
o Behaviors
= Awareness and Knowledge

= Civic Engagement
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Corruption

Dictatorship

Dismantling and Flexibility
Environmental Agenda
Fiscalization

Funds

Implementation and Enforcement
International Support
Lobby

Political Will

Political Ideology

Protection and Law

o Environmental Protection

Environmental Impact Assessment
Government Initiative

NGO or Local People Initiative
Protected Areas

Regional or Global

River Basin Committee

o Government Policies/Agreements

Global
0  Bi-Lateral Agreements
0 International Exploitation

0 Multilateral Agreements
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= Local (municipal or state)
= National
O Frontier Expansion
O Other Policies
= Regional
0 Regional Cooperation
¢ ACTO
e No Information
e Should be Revised
e Should not be Revised
O  Other Agreements
0 Regional Integration
e |IRSA
e No Information
e Should be Revised
e Should not be Revised
¢ Mercosur

O  Other

o Environmental Values
= Anthropocentrism
=  Ecocentrism

=  Technocentrism
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Appendix E

Discourse analyses table

Document Comment Theme
Management (Amazon Resource Governance
Conservation System) Exploitation

Preamble of "...liberation from all forms of domination and colonialism... we decided to build a new
Constitution form of citizen coexistence in diversity and harmony with nature, to achieve good X
of Ecuador living, sumak kawsay; a society that respects, in all its dimensions, the dignity of

people and communities..."

"... We take on the historic challenge of collectively constructing a Unified Social State
Preamble of of Pluri-National Communitarian law, which includes and articulates the goal of

o advancing toward a democratic, productive, peace-loving, and peaceful Bolivia,

Constitution . .. X
of Bolivia committed to the full development and free determination of the peoples....We found

Bolivia anew, fulfilling the mandate of our people, with the strength of our

Pachamama and with gratefulness to God"

"If Bolivia, Peru, Ecuador, and Colombia manage to build and improve this [Rights for
Interview Nature and Rivers], it is already a big step forward because the main problems that we X X
Respondent have today in terms of hydrology threats are happening for the most part in the

Andean region, actually with Brazilian financing"
Interview "I think that if Amazon community (Indigenous, traditional and riverbank population] X
Respondent leads this [the conservation system] would facilitate the conservation plan"

"Coming from a country extremely rich (petroleum) and watching that wealth was not
Interview used to ensure sustained development and capacity building, that would be an

obstacle to avoiding traumatic, particular and corruption agendas, puts in my own a X
Respondent g P P g P y

strong doubt of our human capacities to do our tasks properly and to guarantee future
generations a better world."




LLT

Document Comment Theme
Management (Amazon Resource
. . Governance
Conservation System)  Exploitation
Brazilian "Everyone has the right to an ecologically balanced environment, a good for common
Constitution use by the people and essential to a healthy quality of life, imposing on the Public X
Article 225 " Power and the community the duty to defend and preserve it for present and future
generations"
Interview "We are working with several initiatives to replicate the US Wild and Scenic Rivers
Act, but they are not yet implemented. | believe that this model in the Amazon would X
Respondent . "
be ideal
Interview "These programs, projects and conventions [international conventions, biodiversity
conservation, sustainable development] particularly in our countries do not work X
Respondent . .
because they lack a high priority
"You just need somebody to push the conservation strategy, to call attention to how
Interview water resources are important. Now is the perfect time to settle the legislation in
Respondent place. South America is rich in water resources. Now is the perfect time to set the X
P rules to manage water and the last thing you want is a big company in Europe come
and manage the water for you"
. "The Leticia Pact is often mentioned. It took place here in Leticia, Colombia. It was a
Interview . . . .
meeting between all the Amazon countries.... President Bolsonaro did not attend. He X
Respondent . "
watched by teleconference. Venezuela was the only country that did not come
"Almost all of these Andean countries have their "backs" to the Amazon. They are
Interview very Andean economically and most of them are peaceful. They explore the resources
Respondent of the Pacific Ocean such as fish. The logistic part is facing the Pacific, so they never

saw the Amazon with great interest"
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Document Comment
Management (Amazon
. . Governance
Conservation System) Exploitation

Interview "The rivers in the Amazon have been looked at like an economic resource before X
Respondent ecological one"

“If you look at the existing conservation polygons in Bolivia’s map it looks like
Interview Protected Area, but when you zoom in, there are empty ‘gaps.’ These gaps are X
Respondent rivers, these gaps are limits of Protected Areas. There is no level of protection. A

river needs protection...”

"We have several conservation units, protected areas, that we had to evict in an
Interview area for the construction of a hydroelectric plant and there was a National Park in X
Respondent the Amazon where the main scenic attraction was a waterfall, and the waterfall

was outside the National Park because it obeyed the design of the river"

"At the national level there are many policies for the management of riverine
Interview ecosystems,'such as plans for the management of river basins and mic.ro-basins;
Respondent the declaration of “Ramsar” protected areas. However, there are particular X

economic powers that work as reassure for them not to be fulfilled. Then, these

can be considered as paper parks"

"The Basin has "insufficient data on aquatic ecosystems and biodiversity

hotspots; political focus on terrestrial ecosystems to the exclusion of any concern

with riverine systems, including in the national protected areas systems and
Interview allocation of funds for conservation; lack of understanding and consideration of X
Respondent the potential role of protected areas in freshwater ecosystem protection; lack of

awareness that freshwater biomes have been the most impacted of all systems
by biodiversity loss; insufficient mainstreaming of environmental considerations
into water resource development"
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Document Comment Theme
Management (Amazon Resource
. . Governance
Conservation System) Exploitation
"PAs and ecological corridors are not respected at all, on the contrary, there is
. no work with producers, farmers, to demonstrate the importance of these areas,
Interview . .
the function of these areas which are protected by law for the waters of the X
Respondent . . . .
Amazon and at the same time has no punishment, if someone deforest it, go
unpunished"
. "These projects [dams] cause large population displacements, and greater water
Interview . . . .
Respondent demand for human consumption, food production, etc. There is a need to predict X
P such impacts and ways to mitigate them."
Interview . . "
"For the settlers, the sense of progress is seeing the forest on the ground X
Respondent
Interview "The agricultural sector will embrace the cause when exports get embargoed due X
Respondent to environmental issues and when water is lacking to irrigate crops"
Interview " Building the dam in Xingu River was always a dream and the dream turned into X
Respondent a nightmare. It costs a fortune, and it is not effective"
"The costs of the projects in the Andes are more harmful than in the rest of the
Interview basin as they have more disturbances potential. They are the headwaters; they
are very sensitive areas where the sediment and flow originates. There are many X
Respondent

impacts in the rest of the basin as well, however, when downstream, the impacts
are more related to the social and local biodiversity.”
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Document Comment Theme
Management (Amazon Resource
. . Governance
Conservation System) Exploitation
"These hydroelectric plants are not ours, they are Brazilian, the Jirau and Santo
. Antbnio dams. It has monitoring that shows that there are reductions, mainly of
Interview " ” . S . . . .
dourada” (Brachyplatystoma rousseauxii), which is the largest migration, migration of X
Respondent . ) .
more than a thousand km at the headwaters and created a significant reduction of it,
and also of other species"
Interview "Although this fish was not important for fishing practices in that region, it is a fish
Respondent that is lost. If it is lost, its life cycle is close to a local endangered species. In Peru, in X
P the Amazon region, even in Brazil, this is a very important fish economically."
. "They [hydropower companies and government] are causing social and economic
Interview . .
harm in the Amazon, and are unconcerned about Indigenous people or the X X
Respondent . "
environment
Surve "This situation of State absence [in Colombia] is propitious to the establishment of
v irregular groups that take advantage by invading the territory with illegal activities X X
Respondent . e
from mining to drug trafficking
"The government has flexible laws, decreased public participation and civil society
participation in decision-making spaces and committees, promoted flexibilization of
Survey licensing policies, cuts and reforms in agencies of environmental protection, cuts in X
Respondent FUNAI's budget, the national agency for Indigenous affairs, and fired and changed
staff working in these agencies. The dismantling of Brazilian environmental agencies is
part of the current government's plans"
Survey "Currently, there are no protected species of fish, so there is no mandatory external X X

Respondent

expertise on issues such as dams, mining, constructions"




181

Document Comment Theme
Management
Resource
(Amazon . Governance
. Exploitation
Conservation System)
"There is a very clearly articulated strategy to develop the Amazon basin, which is
Survey IIRSA, but no comparable strategy to conserve the globally significant biodiversity X
Respondent of the Basin or ensure that this biome is capable of continue to provision
ecosystem services"
Survey "lIRSA is oriented towards infrastructure development. Incorporating the X
Respondent protection of Amazonian rivers may contradict this vision"
Survey "...until there are incentives for conservation initiatives which can compete for X
Respondent incentives for development it will be hard to make changes in IRSA/COSIPLAN."
Survey "One possibility to encourage governments and local populations to orient X
Respondent themselves towards sustainable developments would be develop green tourism"
Note.

Ecocentric Ethic and Ecological Value (Ecology and nature as central to Humans)

Anthropocentric Ethic and Utilitarian Value (Humans are not dependent on nature)

Technocentric Ethic (Technological developments can provide solutions to environmental

problems)



