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KEY MESSAgES

(i) Infrastructure in the Amazon has prioritized 
national development and other interests, which 
were generally tilted towards extractive activities 
(mining, energy, agriculture/cattle) and domestic 
industrial policies (e.g., Manaus Free Zone) rather 
than needs of local populations or environmental 
concerns, such as maintaining and protecting 
the high diversity of terrestrial and aquatic 
ecosystems, resulting in an unsustainable, low-
quality development process. 

(ii) A new paradigm is necessary for adapting 
existing infrastructure, and for planning and 
building future infrastructure, at both national and 
subnational levels. This new paradigm should be 
based on the concept of a spatial configuration 
and include the consideration of nature-based 
solutions and Indigenous and local knowledge 
(ILK). Existing transportation infrastructure has led 
to deforestation in the region. It is crucial that any 
investment in transport is accompanied by strong 
regulation and enforcement to avoid further 
forest loss. Connectivity improves when the full 
range of transport options (water, air, rail, road) are 
considered in a network manner. In the case of the 
Amazon, water transport and aviation are options 
that could provide connectivity with a lower 
environmental impact, taking into consideration 
adaptation to extreme climate events (e.g., 
droughts, floods, heatwaves, wildfires).
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(iii) The Amazon exports power generated by 
large hydroelectric installations, while itself 
facing significant energy supply deficits, 
especially for isolated populations. A new 
sustainable development model calls for healthy 
flowing rivers and demands that no new large 
hydropower dams be installed. Small-scale 
hydrokinetic turbines may offer energy provision 
in remote areas. Likewise, ensuring access to 
affordable, reliable, and small-scale renewable 
energy for all in the region is a must. 

(iv) Water is abundant in the Amazon, but access 
to clean drinking water and sanitation is limited. 
New methods and technologies to promote 
safe drinking water and sanitation are key and 
require an integrated approach, which should 
also include the deployment of solid waste 
management solutions that consider the circular 
economy concept.

(v) Digital connectivity is a strategic aspect 
for social and economic development and 
integration, and for social inclusion. Development 
of the communications sector can contribute to 
the well-being of all, reducing barriers in access 
to education and health services, and facilitating 
the development of new innovative processes, 
products, and markets in the region.
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A. INTRODUCTION

The Amazon is home to a diversity of residents, 
including an estimated 410 Indigenous groups 
and a multitude of riverine communities whose 
livelihoods are intertwined with the region’s 

RECOMMENDATIONS 

(i) New sustainable infrastructure for the Amazon 
should be planned by and for Amazonians, assuring 
that local perspectives and realities are heard and 
taken into consideration, addressing the needs 
of a new socio-bioeconomy of healthy standing 
forests and flowing rivers, and maintaining healthy 
ecosystems in the region. 

(ii) Infrastructure should be part of a plan to create 
wealth and jobs while protecting the environment. 
Solutions for each community should be developed 
with local people, identify positive examples and 
best practices, and establish knowledge exchanges 
that involve relevant stakeholders and decision 
makers. The specific characteristics and needs of 
each community should be considered, and local 
people should be empowered to participate in the 
development of new projects.

(iii) Low-carbon multimodal transportation 
options should be prioritized, such as river 
transport and small-scale electrical aviation, 
which can significantly mitigate deforestation, 
forest degradation, and other associated impacts 
resulting from road construction and use. 

(iv) Energy solutions for the Amazon should 
prioritize the use of local available resources, 
avoiding options that drive social-environmental 
conflicts (such as dams). Investment should be 
made in decentralized power generation to allow 
energy provision for isolated communities without 
the need for extensive expansion of power lines. 
For this purpose, microgrids based on renewable 
energy sources are a good option. In addition, 
energy solutions should promote substitution of 
fossil fuels in local transport.

(v) It is crucial to improve, construct, and 
maintain sanitation facilities across the Amazon 
region. Adequate controls on urban sewage, 
plastic pollution, mercury and other heavy 
metals, and agrochemicals are needed. Regional 
governments and municipalities must prioritize 
sewage treatment to preserve the health of 
aquatic biota and human populations. Medium 
and large cities should consider refurbishing 
existing water and sewage treatment plants and 
recovering critical plants, while small cities and 
rural areas can use artificial wetlands. Isolated 
households, rural areas, and small cities can 
also use phytoremediation, a low cost, effective, 
sustainable sanitation option. Further studies are 
needed regarding the possibility of implementing 
these solutions in big Amazonian cities.

(vi) It is critical to develop connectivity projects 
based on new business models, such as community 
networks, involving local people directly. The use of 
satellite links and fifth- and sixth-generation mobile 
telephony technologies (5G/6G) to deploy access 
networks are the best options for the region. 

(vii) It is necessary to create enabling conditions 
for the new infrastructure paradigm, which involves 
setting the stage for its successful implementation 
by addressing legal, financial, technological, and 
human factors. Prerequisites to implement the 
new infrastructure paradigm effectively include: 
a robust and supportive policy framework, 
adequate funding, research and development, 
capacity building, stakeholder engagement, and 
strengthening local institutions and governance 
systems.

biodiversity1,2. The Amazon is also home to an 
estimated 6 million smallholder farmers and 
approximately 28 million urban residents that 
today account for at least 70% of the region’s 
population3. Meeting the infrastructure needs 



of the region’s diverse residents is a challenge, 
especially so given the substantial gaps in the 
provision of basic services to Amazonian people 
(e.g., clean water and sanitation, transportation, 
communication/digitization services4), and the 
multiple and often opposing worldviews about 
the region’s development among Amazonians5.

In an effort to maximize access to mineral 
wealth and other commodities, expand 
national and international markets, and reduce 

the transportation cost of commodities, 
Amazonian nations and territory have pursued 
coordinated infrastructure plans to construct 
multimodal transportation corridors that 
connect the Atlantic and Pacific Oceans, as 
well as the Amazonian region, with the rest 
of South America and the world6,7 (Figure 1). 
These plans have included the construction 
of 147 hydropower projects (in addition to 160 
already under construction or in operation) 
to expand electricity output in support of 

GrAPhIcAl AbsTrAcT: A new paradigm is necessary for adapting the infrastructure of the Amazon.



industrial development and the construction 
of reservoirs to enhance navigability of the 
Amazon River and its tributaries (Figure 
1). The socio-environmental costs of such 
infrastructure are very high8. For example, roads 
lead to deforestation; over 90% of deforestation 
occurs within 5.5 km of existing roads1,9; and, in 
many cases, dam construction has resulted in 
high levels of illegality and inequality in nearby 
cities due to migrant workers, in addition to 
violations of Indigenous peoples and local 
communities’ (IPLC) rights1,10,11. Some aspects 

are not sufficiently taken into account as 
potentially impacted by infrastructure, such as 
non-monetary benefits provided by Indigenous 
and local knowledge (ILK) and innovation, 
biodiversity, and other aspects brought by 
standing and connected forests and rivers12.

For the Amazon, a region of continental 
dimension, planning mostly transpires in top-
down fashion, and power imbalances favor 
economic and political actors who exert 
pressure to build the infrastructure they desire, 



The new infrastructure paradigm should 
consider the six principlesi proposed by G20 
countries to guide quality infrastructure 
investments to advance green, resilient, 
and inclusive development22, as well as the 

i Principles: “Maximizing the positive impact of infrastructure to 
achieve sustainable growth and development; Raising economic 
efficiency in view of life-cycle cost; Integrating environmental 
considerations in infrastructure; Building resilience against natural 
disasters; Integrating social considerations in infrastructure 
investment; Strengthening infrastructure governance”. 

FIGuRE 1. Existing and planned infrastructure in the Amazon for (a) transport, and (b) energy production through the establishment 
of hydroelectric plants.

despite social groups advocating for strict 
social and environmental regulations and 
prior consultation during these projects13-20. 
Nevertheless, infrastructure influences the 
attainment of all the Sustainable Development 
Goals (SDGs)21. Therefore, a new paradigm 
is needed to define sustainable and resilient 
infrastructure for the region.



7 principlesii from the sPA’s “living Amazon 
Vision’’5. The primary concern should be to identify 
connectivity and accessibility improvements 
that promote zero deforestation, facilitate 
socio-bioeconomic growth23, increase access to 
opportunities and job prospects, and enhance living 
standards. Local knowledge and science should 
be used to consider regional seasonal climate 
variation, and to project potential Amazonian 
futures as a function of global climate change24 
and variable portfolios of green infrastructure 
investments25,26. Natural hazards can disrupt 
infrastructure, negatively impacting the region’s 
competitiveness, highlighting the importance of 
building resilience against these effects. In addition, 
the infrastructure planning and implementation 
process in the Amazon should follow a more 
inclusive, horizontal, democratic model. This revised 
approach aims to actively involve all stakeholders, 
embracing the diversity of realities in the region, 
with a special emphasis on engaging IPLCs. 
Furthermore, an environmentally- and socially-
sound infrastructure could become a catalyst for 
the well-being of Amazonian populations and the 
protection of the region’s resources27.

This policy brief focuses on transportation, energy, 
water and sanitation, and digital infrastructure. While 
recognizing the inseparable nature of infrastructure 
with governance and financing, the two latter topics 
are not fully covered in this document.

ii Principles: “1. The Amazon is a geodiverse and biodiverse system 
that must be valued, respected, and protected. 2. Amazonian 
ecosystems’ functions provide benefits at multiple scales. 3. Use of 
the Amazon’s natural resources and its ecosystems must support 
ecological processes, functions, and livelihoods in the face of a 
climate crisis and potential tipping points. 4. urban and rural areas 
of the Amazon must function as integrated productive systems that 
promote and support a wide range of socio-economic and ecological 
benefits. 5. Amazonian governance must include participatory 
processes of engagement between diverse stakeholders and across 
scales for the well-being of the whole. 6. The Amazon houses diverse 
experiential knowledge systems and cultures resulting from the 
connection between people and nature, or biocultural diversity, 
which must be valued, recognized, and protected. 7. Recognition of 
the rights of Indigenous peoples, Afro-descendant, and other local 
communities and ensuring their access to justice is paramount to 
promoting well-being for all.” 

B. INCLUSIVE INFRASTRUCTURE 
SOLUTIONS

1. Transportation  

An efficient transportation network is paramount 
for the economic development in all nations. An 
integrated system of roads, railways, waterways, 
ports, and airports is the artery that enables the 
smooth flow of people, goods, and services, 
reducing transportation costs and expanding 
market reach. Moreover, it facilitates access 
to employment opportunities, education, and 
health, and it fosters cooperation and exchange 
of ideas, helping to disseminate solutions 
within and across communities. Inadequate 
logistic systems hinder smooth operations, 
leading to an escalation of transaction costs 
which can diminish the region’s competitive 
edge. The challenge of efficiently transporting 
people and products is widely recognized as a 
significant impediment to the development of 
the Amazon’s regional economy28-30.

Roads in the Amazon are deeply connected 
with deforestation8,9 therefore, giving priority 
to alternative transport modes could help 
achieve the aspired connectivity with lower 
environmental impacts. Roads, both legal and 
illegal, facilitate access to land speculators 
and machinery for mining and (illegal) logging, 
resulting in encroachment on protected 
areas and IPLCs’ territories, often leading to 
land disputes and social conflicts8,31 A better-
informed decision-making process, considering 
places where economic returns are positive 
and negative impacts are comparatively 
low, would result in the construction of far 
fewer roads, in carefully-chosen locations 
that could avoid socially and environmentally 
sensitive areas28. Even in these cases road 
construction should be accompanied by an 
increase in law enforcement and participation 



of local stakeholders. Reducing reliance on 
road networks in the Amazon is of paramount 
importance to safeguard biodiversity and 
protect IPLCs’ territories, respecting their ways 
of life and cultural heritages9,32,33.

In the case of railroads, while they may be a 
less environmentally damaging option than 
roads, they also generate deforestation and 
socio-environmental impacts, both directly and 
indirectly8,34,35. Railways are advantageous for 
transporting large volumes of goods over long 
distances36. As a result, railways in the region 
are mostly planned for freight export37-39, as 
it is not justifiable to transport passengers in 
a low-density population area. Therefore, it is 
important to understand who benefits from 
railways’ construction in the Amazon. The lower 
freight costs of planned railways are expected 
to contribute to the conversion of pasture 
to soybeans, possibly leading to displaced 
deforestation8,40,41. As with roads, rail expansion 
is not normally justified if socio-environmental 
impacts are considered. However, maintenance 
of existing railroads is encouraged to avoid road 
expansion with similar routes, as happened in 
Amapá, Brazil42. 

The Amazon region has a complex and extensive 
river network. Amazonian populations have 
flourished along rivers for a long time, using rivers 
as a means of transportation43,44. This network is 
intensively used today and plans to use rivers as 
the main transportation option have been touted 
as a development strategy for decades45,46. 
While river transport may have severe impacts 
on aquatic ecosystems47, it has the greatest 
efficiency per tonne transported48. Nevertheless, 
improvements in navigation infrastructure are 
needed to enhance the efficiency and safety 
of river transport49,50. In addition, investments 
are necessary to ensure year-round navigation 
and improve efficiency, as the dry-season can 

threaten navigability, especially in strong El Niño 
years, and restrict the flow of people, goods 
and services24,51. During the years 1998, 2005, 
2010, 2015/2016 and 2023/2024, the Amazon 
was severely impacted by unprecedented 
droughts and rising temperatures, exacerbating 
vulnerabilities caused by anthropogenic land-use 
changes and climate change combined effects52. 
Advance forecasting of water levels can enhance 
waterway transportation efficiency, by guiding 
vessel size selection and maintaining navigable 
conditions53. However, further research is needed 
to develop clean, multiscale vehicles adaptable 
to varying hydrological channel sizes, particularly 
in light of the potential for more frequent and 
severe dry seasons under climate change 
scenarios. 

Small-scale aviation could complement river 
transportation in the Amazon region. Air 
transportation can play a fundamental role given 
the region’s long distances, low population 
densities, and diverse weather conditions. Air 
travel connects the Amazon region to each 
other and the world, transporting people and 
high-value cargo. Small aircraft, such as bush 
planes, serve remote communities with essential 
goods and supplies54. Although the operational 
costs may be high, their relevance is centered 
on the fact that they offer the possibility of 
having access to any remote location within the 
Amazon55. Seaplanes use existing river transport 
infrastructure bringing financial gains without 
the need for massive investment in airport 
infrastructure. Seaplanes are already used in 
the region and could also create new economic 
opportunities and improve access to essential 
services for people living in remote areas56.



2. Energy for All 

There is a paradox in the Amazon because, 
while it produces power generated by large 
hydroelectric installations (Figure 1), in general 
this power is exported to other regions and 
the Amazon faces significant energy supply 
deficits, relying on the use of fossil fuels to 
produce the electricity consumed in large parts 
of the region57,58. Further, isolated populations, 
including many IPLCs, lack access to electricity. 
Inadequate access to reliable electricity harms 
human well-being and local production. The 
viability of activities like fishing, açai processing, 
cassava flour production, and other forest 
product value chains hinges on consistent 
access to reliable electricity for processing, 
storage, transportation, and maintaining 
competitiveness27,30. 

The primary energy challenge in the Amazon 
region has been ensuring universal access. Even 
when there is energy provision it often falls short 
of satisfying local demand. Consequently, energy 
provision should be based on multi-objective 
criteria that consider factors such as energy 
affordability and availability, environmental 
impacts, and potential production linkages and 
their contribution to reducing poverty59-61. In the 
Amazon, electricity supply can be split into three 
types, each with its own challenges: (1) national 
interconnected systems, (2) non-interconnected 
systems fed by electricity provided mainly 
through generators running on diesel or gasoline, 
and (3) those in remote regions without any 
formal access to electricity but where sometimes 
energy is supplied independently, for example 
by the collective initiative of the inhabitants in 
the acquisition of diesel or gasoline generators, 
or by the installation of solar panels by non-
governmental organizations61. 

The expansion of national interconnected 
systems could be done, for example with 
floating solar photovoltaic (PV) systems placed 
on reservoirs, or with the use of agrivoltaics 
on degraded pasture land30. Additional large-
scale dams should not be built in the Amazon47. 
National grids do not cover the entire Amazon 
and, consequently, decentralized power 
generation is preferable in most situations. 
For isolated communities, both in non-
interconnected systems and those in remote 
regions without any formal access to electricity, 
the focus should be on building small-scale, 
decentralized power generation infrastructure 
based on local renewable sources62. 

The region has large potential for PV generation, 
small-scale hydropower plants with hydrokinetic 
turbines, and modern utilization of biomass. In 
some places wind could also be used; according 
to the Global Wind Atlas (2023)63, wind potential 
is mostly concentrated in Brazil and along the 
Guyana border, and in coastal zones. Also, 
on the Atlantic coast both tide and ocean 
thermal energy conversion (OTEc) could be 
good options. Additionally, thermal or electric 
valorization of residues and use of biogas from 
water and organic waste treatment facilities 
might contribute to providing clean water and 
energy for the region while providing waste and 
wastewater management solutions. All these 
alternatives could help in the transition to a 
low carbon economy, and improve the region’s 
well-being. Needless to say, regional difference 
potentials and seasonal availabilities of each 
source mandate that a combination of sources 
be used to guarantee power availability and 
reliability30,57,64-68. In addition, the electrification 
of isolated and remote rural communities should 
be preceded by effective planning with local 
stakeholders, including the establishment of 
management mechanisms guaranteeing the 



sustainability of electrification projects. Tailor-
made electrification solutions should align with 
local characteristics and potential69.

Finally, the Amazon region should move away 
from fossil fuels whenever possible, even in 
the transportation sector, which can be greatly 
electrified (e.g., electric boats and planes)30,70,71. 
besides electrification, biofuels may be needed 
in the transition to a low carbon economy. Raw 
materials for biofuels range from oilseeds to 
general lignocellulosic biomass, and to agricultural 
and forestry residues, all of which can be used to 
transform biomass into fuel30,72-75. Bio-sustainable 
aviation fuel production may play an important 
role in the decarbonization of the aviation sector 
if coupled with successful strategies to control 
deforestation76. What is key is that developing a 
biobased energy system needs strong controls to 
avoid incentivizing deforestation.

3. Water and Residue Management 

Although the Amazon is usually seen as a place 
of water abundance, access to clean drinking 
water can be challenging due to the region’s 
size and remoteness, as well as the potential 
for contamination from various sources, with 
7 out of 10 Amazonians lacking access to safe 
drinking water and sanitation77. It is necessary 
to research new methods and technologies to 
promote safe drinking water for people, but also 
for domestic use, food production, and other 
purposes78. Solutions to improve potable water 
access could include rainwater harvesting and 
storage79; riverbank filtration80; protection of 
wells and springs81; water filtration systems with 
biosand filters, ceramic filters, or membrane 
filters to remove contaminants and pathogens 
from the water82; boiling and/or chlorinating 
water before drinking it to kill harmful 
microorganisms83; and UV water purifiers84. 

An interesting option for the Amazon, where 
there is abundant rainfall, is domestic rainwater 
harvesting (DRWH). These systems collect 
water with a much lower level of contamination 
than many rivers, which can have high levels of 
heavy metals and pollution85. In addition, it is low 
cost and easily installed and maintained86. 

Access to sanitation is limited in the Amazon, 
with most municipalities collecting less than 
20% of wastewater78,87, and worse statistics 
in rural and remote areas. Concentrated 
heavy rains, which are on the rise, cause 
extensive flooding and overwhelm what 
infrastructure does exist88. A critical problem 
is that Amazonians living downriver from urban 
centers face contamination from raw, untreated 
sewage. Additionally, water contamination from 
mercury used in illegal mining is increasing, 
impacting human health and biodiversity47,89,90. 
It is necessary to reduce or eliminate pollution 
entering rivers and remediate damage to those 
ecosystems. 

Improving sanitation in the Amazon region 
requires a multi-faceted and comprehensive 
approach. The construction and maintenance 
of sanitation facilities in both rural and urban 
areas is necessary. For rural and remote areas, 
some examples could be composting toilets 
or biogas digesters (which can both manage 
waste and generate energy), artificial wetlands, 
and/or the use of plants for sewage treatment 
(phytoremediation)91. Large cities can also 
incorporate these nature-based solutions92,93. 
Native wetland plants, such as water hyacinths 
and cattails, can absorb and break down 
pollutants in wastewater, purifying the water. 
constructed wetlands or floating treatment 
systems can be used, where wastewater is 
directed to plants to absorb nutrients and 
contaminants. While this approach is considered 



transactions99. The World Bank100 recognizes 
access to information and communication 
technologies (ICT) as a tool for education, 
health, economic development, and social 
welfare. The development of the ICT sector 
contributes to innovation, making it possible 
to produce products with high added value, 
and is important for national and international 
integration. ICT also plays a crucial role 
in bridging the gap in healthcare access 
for geographically dispersed populations. 
Digitalization and telemedicine in particular 
help to improve the efficiency of the entire 
healthcare process, being useful both for 
prevention and for accessing specialized 
medical consultations and monitoring the 
treatments followed by patients101. This was 
evidenced during the cOVID-19 pandemic, 
when this type of service was widely 
adopted102. At the same time, digitalization may 
reduce demand for transport and associated 
fuel consumption, although it is important to 
mention that there is still a materials footprint 
to digitalization.

There is a historic lack of digital connection 
and connectivity in the Amazon. The current 
telecommunications model incentivizes 
connectivity only in high-income areas, high-
density regions, or new construction areas 
where the private sector has a viable business 
case to ensure a return on investment. 
Recent internet expansion through low Earth 
orbit (lEO) satellites has a high cost103. A 
good initiative using this technology is the 
“conexão Povos da Floresta” project in the 
Brazilian Amazon, which has installed satellite 
internet and solar energy kits in ten Yanomami 
communities. The goal is to reach at least 500 
dispersed communities this year, allowing 
them quality digital connectivity104.

simple to operate and maintain, cost-effective, 
and aligned with ecological conservation 
principles91, further studies are needed regarding 
the specific conditions and contexts under 
which it can be implemented in large Amazonian 
cities. Moreover, cities with more than 100,000 
inhabitants should consider refurbishing 
existing water and sewage treatment plants and 
recovering critical plants. It is worth mentioning 
that natural vegetation cover also improves water 
quality and reduces treatment costs94-96.

Solid waste management solutions are 
needed, ideally using the concept of the 
circular economy. A key element involves 
the reduction of waste and pollution97. When 
reducing production is not possible, recycling 
can be achieved through the establishment of 
dedicated recycling centers, incentivizing the 
buy-back of recyclable materials, and promoting 
their reuse in local industries. Furthermore, 
fostering local handmade craftsmanship that 
utilizes recyclable materials can contribute to 
waste reduction and creative resource utilization, 
as is the case of the Kichwa women, who have 
created a collective of Indigenous women 
working to transform organic materials and 
inorganic waste into handmade goods to gain 
financial independence98. Incorporating new 
research and innovative technologies represents 
another promising avenue in the waste sector 
followed by the facilitation of the circulation of 
products and materials. 

4. Digital Infrastructure to Bridge 
the Digital Divide 

Connectivity is a strategic aspect for regional 
development and integration, and for digital 
inclusion. Internet access can promote 
innovation in the provision of services, in 
addition to reducing the costs of commercial 



Alternative models are critical to attract the 
necessary capital and integrate the region 
into the digital world. Connectivity solutions 
via fiber optics or radio already reach the 
headquarters of municipalities. However, access 
and intermediary networks (“backhaul”) lack 
innovative solutions to serve forest peoples 
and isolated rural communities. Boosting 
socio-bioeconomy initiatives23 will be facilitated 
through adopting community network models 
that can connect and are based on cost sharing 
for network acquisition, assembly, operation, 
and maintenance. In the technological context, 
the use of satellite links and fifth- and sixth-
generation mobile telephony technologies 
(5G/6G) to deploy access networks are the best 
options. The combination of lEO satellite links 
and internet of things (IoT) devices leveraging 
6G mobile telephony enables a techno-
economic innovation ecosystem in the Amazon 
focused on maintaining healthy standing 
forest and flowing rivers, promoting the socio-
bioeconomy, and improving the daily lives of 
Amazonians105. 

C. CONCLUSIONS

This policy brief has focused on transportation, 
energy, water and sanitation, and digital 
infrastructure, providing a glimpse of potential 
solutions. The importance of a completely new 
infrastructure for the Amazon region cannot be 
downplayed, as it is key for the well-being of all 
Amazonians. This new infrastructure needs to be 
designed considering the unique characteristics 
of the Amazon region, both in terms of its human 
populations and its extraordinary biodiversity. 
To implement the new infrastructure paradigm 
effectively it is imperative to establish and foster 
the proper enabling conditions for a region that is 
so particular. 

One of the key enabling conditions is the 
development of a robust and supportive policy 
framework. This entails creating regulations and 
guidelines that align with the objectives of the new 
infrastructure paradigm. These regulations should 
go beyond country borders and use cooperation 
among countries. In many Amazonian countries 
law exists in relation to environment protection 
and implementation of new infrastructure. 
Nevertheless, the environmental policies are not 
always properly enforced or implemented106-108. 
For example, environmental impact assessments 
(EIA) should be used to gauge social and 
environmental harms, recognizing that their 
efficiency is limited since they narrowly focus on 
one or a few proximate infrastructure projects and 
consider short time horizons109-111. Infrastructure 
planning and subsequent EIAs should consider 
basin-wide, integrated infrastructure projects, 
potentially capturing cumulative and synergistic 
impacts from the entire infrastructure system24. In 
addition, the new infrastructure paradigm requires 
a long-term perspective and should include 
mechanisms that promote sustained commitment 
and continuity in implementing this paradigm, 
even in the face of political change or economic 
fluctuation. And because all infrastructure may 
facilitate illegal activities (as it does legal ones), 
parallel law enforcement is also paramount, 
together with the creation of mechanisms to avoid 
corruption that would change the planning and 
implementation of projects112. 

Adequate funding is essential to kickstart 
and sustain infrastructure projects within the 
new paradigm. This can involve public and 
private investments, grants, localized short-
term subsidies, innovative business models 
that include local populations, payment for 
environmental services, or other financial 
mechanisms to ensure that projects are 
financially viable and can move forward 



sustainably with a basin-wide focus. The 
challenges posed by financial needs should be 
analyzed, because it is a very complex issue and 
should be aligned with the new paradigm. 

Research is critical since it can help to inform 
existing and potential socio-environmental 
impacts of existing and planned infrastructure. 
It can help to create innovative solutions based 
on the local context, and plan for resilience 
against natural disasters, climate change, and 
other unforeseen circumstances. Cutting-edge 
technologies and mechanisms can be designed 
to encourage the adoption of advanced, 
sustainable, and efficient infrastructure solutions. 
In addition, the establishment of efficient data 
and information systems is vital for monitoring and 
managing infrastructure projects. This enables 
real-time decision-making and the ability to adapt 
to changing circumstances. Furthermore, in areas 
where there is no clear solution yet, investment 
in research and innovation is necessary to find 
alternatives that fit the many local contexts in 
the Amazon region, bringing to light how to use 
available resources in a sustainable way. 

Capacity building and stakeholder engagement 
are of supreme importance to bolstering local 
governance systems. This involves developing 
the skills and knowledge base of professionals 
and the local labor force to strengthen local 
participation, as well as investing in education, 
training, and technical assistance to empower 
local communities to manage their resources, 
participate in decision-making processes, and 
implement sustainable practices. Fostering 
knowledge exchange among local communities, 
researchers, and policymakers can facilitate 
the development of context-specific solutions, 
being especially important to open discussions 
on the incorporation of sustainability standards 
in territorial planning and execution of 

infrastructure projects in the Amazon region113. 
The promotion of inclusive and transparent 
governance mechanisms can amplify local voices 
and address their needs, besides facilitating 
accountability5. In that sense, it is imperative to 
empower Amazonian voices and ensure their 
active participation in the design of the region’s 
infrastructure, preserving their cultural heritage 
and cultivating a thriving socio-bioeconomy that 
can raise their standard of living23,114. It is essential 
that the aspirations, needs, and knowledge of the 
Amazon’s inhabitants are woven into the fabric 
of planning and infrastructure development, 
fostering a truly inclusive approach. Through 
this concerted effort, a synergy between 
the Amazonian population and the broader 
development initiatives can be achieved. 

D. ACKNOWLEDgMENTS

The authors are grateful to those who 
contributed to this policy brief. This included 
the expert opinion of Caroline Rocha, Romira 
Bandura, Philip Fearnside, Liljana Sekerinska 
(The World Bank), Cornelius Fleischhaker (The 
World Bank), Carlos Antonio Costa (The World 
Bank), Eric Shayer (The World Bank), Sandra 
Berman (The World Bank), Amy Juelsgaard (The 
World Bank), Ana Maria Gonzalez Velosa (The 
World Bank), Pilar Fernandez (The World Bank); 
SPA Science Steering Committee members 
Carlos Nobre, Marielos Peña-Claros and 
German Poveda; and contributor to the Public 
Consultation Bernardo Flores (universidade 
Federal de Santa Catarina). We are also grateful 
to the SPA Technical Secretariat Isabella Leite 
Lucas and Federico Viscarra. Copyedited by 
Lauren Barredo. Translated from English to 
Portuguese by Leonardo Locatelli and Spanish 
by Federico Viscarra.  



E. REFERENCES

1. Science Panel for the Amazon. 2021. Executive 
Summary of the Amazon Assessment Report 2021. 
C. Nobre, A. Encalada, E. Anderson, et al. (Eds.) 
united Nations Sustainable Development Solutions 
Network, New York, uSA. 48 pages.

2. Athayde S, Shepard G, Cardoso TM, et al. 2021. 
chapter 10: critical Interconnections between 
Cultural and Biological Diversity of Amazonian 
Peoples and Ecosystems. In: Nobre c, Encalada A, 
Anderson E, et al. (Eds). Amazon Assessment Report 
2021. united Nations Sustainable Development 
Solutions Network, New York, uSA.

3. Indvik KB, Gallo I, Quintana M, Blac F and do Canto 
O. 2018. Amazon cities and sustainable Urban 
Development. GIZ, Brasília.

4. Bandura R, McKeown S and Silveira FM. 
2020. Sustainable Infrastructure in the Amazon 
Connecting Environmental Preservation with 
Governance, Security, and Economic Development 
Brazil Country Case Study. Center for Strategic and 
International Studies. Washington, uSA.

5. Alencar A, Painter L, Athayde S, et al. 2021. Chapter 
25: A Pan-Amazonian sustainable Development 
Vision. In: Nobre c, Encalada A, Anderson E. et al. 
(Eds). Amazon Assessment Report 2021. united 
Nations Sustainable Development Solutions 
Network, New York, uSA.

6. Albert JS, Carnaval AC, Flantua SG, et al. 2023. 
Human impacts outpace natural processes in the 
Amazon. Science 379(6630), eabo5003.

7. Escalante-Moreno H. 2022. From IIRSA-
cOsIPlAN to the belt and road Initiative: 
Infrastructure for Extractivism in latin America. In: 
East Asia, Latin America, and the Decolonization of 
Transpacific studies, 89-114.

8. Berenguer E, Armenteras D, Lees AC, et al. 
chapter 19: Drivers and Ecological Impacts of 
Deforestation and Forest Degradation. In: Nobre 
C, Encalada A, Anderson E, et al. (Eds). Amazon 
Assessment Report 2021. united Nations 
Sustainable Development Solutions Network, New 
York, uSA.

9. Barber C, Cochrane M, Souza C and Laurance 
W. 2014. Roads, deforestation, and the mitigating 
effect of protected areas in the Amazon. biological 
conservation 177: 203-209, IssN 0006-3207.

10. Jaichand V and Sampaio AA. 2013. Dam and be 
damned: the adverse impacts of belo Monte on 
indigenous peoples in Brazil. Hum. Rts. Q. 35, 408. 27

11. Scabin FS, Junior NNP and da Cunha Cruz JC. 
2015. Judicialização de grandes empreendimentos 
no brasil: uma visão sobre os impactos da instalação 
de usinas hidrelétricas em populações locais na 
Amazônia. Revista Pós Ciências Sociais 11(22). 

12. Costa FA, Ciasca BS, Castro ECC, et al. 2021a. 
Socio-biodiversity Bioeconomy in the State of Pará. 
brasília, DF: The Nature conservancy (TNc brasil), 
Banco Interamericano de Desenvolvimento (BID), 
Natura, IDB-TN-2264, 2021.

13. becker b.K. 2001. revisão das políticas de 
ocupação amazônica: é possível identificar modelos 
para projetar cenários? Parcerias estratégicas, 
Brasília. 12, 135 -159.

14. Simmons CS. 2002. The Local Articulation 
of Policy conflict: land Use, Environment, and 
Amerindian Rights in Eastern Amazonia. The 
Professional Geographer 54 (2):241–258.

15. Bebbington A, Chicchon A, Cuba N, et al. 2020. 
Priorities for governing large-scale infrastructure in 
the tropics. Proceedings of the National Academy of 
Sciences 117(36), 21829-21833.



16. Barros AC, McKenney B, Bhattacharya A, et al. 
2020. Sustainable Infrastructure to Secure the 
Natural Capital of the Amazon Building the Future 
of Quality Infrastructure. In: Asian Development 
bank Institute (Org.). building the Future of Quality 
Infrastructure. 1 ed. Tóquio: Asian Development bank 
Institute. 65-72. 25 ISBN 978-4-89974-221-0 (Print), 
ISBN 978-4-89974-222-7 (PDF).

17. Perz SG, Arteaga M, Baudoin Farah A, et al. 2021. 
Participatory action research for conservation 
and development: experiences from the Amazon. 
Sustainability 29. 14(1), 233.

18. Loureiro VR. 2022. Amazônia colônia do Brasil. 
Editora Valer.

19. Van Dijck P. 2013. The impact of the IIRSA road 
infrastructure programme on Amazonia.

20. harvey P and Knox h. 2015. roads: An 
anthropology of infrastructure and expertise. Cornell 
universityPress.

21. Adshead D, Thacker S, Fuldauer LI and Hall, JW. 
2019. Delivering on the Sustainable Development 
Goals through long-term infrastructure planning. 
Global Environmental Change 59, 101975

22. G20. 2019. Guide for quality infrastructure 
investment. https://www.adb.org/sites/default/files/
linked-documents/reg-54036-001-tar-ld-02.pdf.

23. Garrett R, Ferreira J, Abramovay R, et al. 
Supporting socio- bioeconomies of healthy standing 
forests and flowing rivers in the amazon. Policy brief. 
Science Panel for the Amazon.

24. Marengo JA, Espinoza JC, Fu R, et al. 2021. 
chapter 22: long-term variability, extremes and 
changes in temperature and hydro meteorology 
in the Amazon region. In: Nobre c, Encalada A, 
Anderson E, et al. (Eds). Amazon Assessment Report 

2021. united Nations Sustainable Development 
Solutions Network, New York, uSA. 

25. Simmons CS, Famolare L, Macedo MN, et al. 
2018. Science in support of Amazonian conservation 
in the 21st century: the case of brazil. biotropica 
50(6):850–858.

26. Brondízio ES, Aumeeruddy-Thomas Y, Bates P, 
et al. 2021. Locally based, regionally manifested, and 
globally relevant: Indigenous and local knowledge, 
values, and practices for nature. Annual Review of 
Environment and Resources 46, 481-509.

27. Abramovay R, Ferreira J, Costa FA, et al. 2021. 
chapter 30: The New bioeconomy in the Amazon: 
Opportunities and challenges for a healthy standing 
Forest and Flowing rivers. In: Nobre c, Encalada A, 
Anderson E, et al. (Eds). Amazon Assessment Report 
2021. united Nations Sustainable Development 
Solutions Network, New York, uSA.

28. Vilela T, Malky Harb A, Bruner A, et al. 2020. A 
better Amazon road network for people and the 
environment. Proceedings of the National Academy 
of Sciences 117(13), 7095-7102.

29. Chelala C, Chelala C and Almeida Carvalho 
AC. 2022. Entraves para o desenvolvimento da 
bioeconomia na Amazônia. In Gomes A.F et al. (orgs.) 
Mestrado em desenvolvimento regional: 15 anos, na 
busca de sinergias, possibilidades e expectativas de 
desenvolvimento. Maringá: Uniedusul.

30. Nobre CA, Feltran-Barbieri R, Costa FA, et al. 
2023. Nova Economia da Amazônia. são Paulo: WrI 
Brasil.

31. das Neves PBT, Blanco CJC, Duarte AAAM, et al. 
2021. Amazon rainforest deforestation influenced by 
clandestine and regular roadway network. Land use 
Policy 108, 105510



32. Fearnside PM. 2007. Brazil’s Cuiabá- Santarém 
(br-163) highway: The environmental cost of paving 
a soybean corridor through the Amazon. Environ. 
Manage. 39, 601–614.

33. Gallice GR, Larrea-Gallegos G and Vásquez-
Rowe I. 2019. The threat of road expansion in the 
Peruvian Amazon. Oryx 53, 284–292.

34. Dourojeanni M. 2016. Impacto ambiental y social 
que causaría una ferrovía interoceánica en el Perú. 
In: las relaciones de china con América latina y el 
Ferrocarril Bioceánico Brasil-Perú, 95.

35. santos Dc, souza‐Filho PWM, da rocha 
Nascimento Jr W, Cardoso GF and dos Santos JF. 
2020. Land cover change, landscape degradation, 
and restoration along a railway line in the Amazon 
biome, Brazil. Land Degradation & Development 
31(15), 2033-2046.

36. Muramatsu R, Scarano PR, Siqueira FZ, Silva RG 
and Angelico Ar. 2019. Desafios para o Transporte 
Ferroviário de carga no brasil: Uma Análise setorial 
Informada pela Nova Economia Institucional e 
Teoria da Escolha Pública. In: Estudos Econômicos 
setoriais: Máquinas e Equipamentos, Ferrovias, Têxtil 
e calçados. são Paulo: blucher.

37. hydall rTN. 2021. A história da Madeira-Mamoré: 
Medos, desafios e enfrentamentos na construção 
da EFMM. Das Amazônias 4(1), 164-174. 

38. Brito T, Fragoso R, Santos L, et al. 2023. Life 
cycle Assessment for soybean supply chain: A case 
Study of State of Pará, Brazil. Agronomy 13, 1648.

39. De Souza MF, Tisler TR, Castro GSA and 
de Oliveira Alr. 2023. Port regionalization for 
agricultural commodities: mapping exporting port 
hinterlands. Journal of Transport Geography 106, 
103506.

40. Fearnside PM. 2001. Soybean cultivation as a 
threat to the environment in Brazil. Environmental 
Conservation 28(1), 23-38.

41. Fearnside PM and Figueiredo AMR. 2016. 
Deforestación de la Amazonía brasileña influenciada 
por la china: El caso de Mato Grosso. pp. 271-310 
In: r. ray, K. Gallangher, A. lópez & c. sanborn 
(eds.) China en América Latina. Lecciones para la 
Cooperación Sur-Sur y el Desarrollo Sostenible. 
Universidad del Pacífico & boston University, lima, 
Peru. 419 pp. 

42. Bastos AB, Brito DMC, Bastos AM and Bastos 
cM. 2021. Entre dificuldades e oportunidades: 
a estrada de ferro do Amapa (Brasil). Planeta 
Amazônia: revista Internacional de Direito Ambiental 
e Políticas Públicas 13, 81-92.

43. Mann cc. 2005. 1491: New revelations of the 
Americas before Columbus. Knopf.

44. Neves EG, Furquim LP, Levis C, et al. 2021. 
chapter 8: Peoples of the Amazon before European 
colonization. In: Nobre c, Encalada A, Anderson 
E, et al.  (Eds). Amazon Assessment Report 2021. 
united Nations Sustainable Development Solutions 
Network, New York, uSA.

45. ANTAQ Agência Nacional de Transportes 
Aquaviários. 2018. caracterização da oferta e da 
demanda do transporte fluvial de passageiros e 
cargas na região Amazônica. brasília/belém: Antaq/
uFPA.

46. Hunt JD, Pokhrel Y, Chaudhari S, et al. 2022. 
Cleaner engineering and technology challenges 
and opportunities for a South America Waterway 
System. Cleaner Engineering and Technology, 
100575.

47. Fearnside PM, Berenguer E, Armenteras D, et al. 
2021. chapter 20: Drivers and impacts of changes 



in aquatic ecosystems. In: Nobre c, Encalada A, 
Anderson E, et al.  (Eds). Amazon Assessment Report 
2021. united Nations Sustainable Development 
Solutions Network, New York, uSA.

48. Trancossi M. 2016. What price of speed? A 
critical revision through constructal optimization of 
transport modes. International Journal of Energy 
and Environmental Engineering 7, 425-448.

49. Fontes JV, de Almeida PR, Hernández ID, et al. 
2023. Marine Accidents in the brazilian Amazon: 
Potential Risks to the Aquatic Environment. 
Sustainability 15(14), 11030.

50. Hernández-Fontes JV, Maia HWS, Chávez V 
and Silva R. 2021. Toward More Sustainable River 
Transportation in Remote Regions of the Amazon, 
Brazil. Applied Sciences, 11(5), 2077.

51. Parry L, Day B, Amaral S. et al. 2010. Drivers of 
rural exodus from Amazonian headwaters. Popul. 
Environ. 32, 137–176.

52. Castellanos E, Lemos MF, Astigarraga L, et al. 
central and south America. In: climate change 
2022: Impacts, Adaptation and Vulnerability. 
Contribution of Working Group II to the Sixth 
Assessment Report of the Intergovernmental 
Panel on climate change [Pörtner h-O, roberts 
DC, Tignor M, et al. (eds.)]. Cambridge university 
Press, Cambridge, uK and New York, NY, uSA, pp. 
1689–1816.

53. De Figueiredo NM and Blanco CJC. 2016. Water 
level forecasting and navigability conditions of the 
Tapajós River-Amazon-Brazil. La Houille Blanche 3, 
53-64.

54. Aboutanos MB, Mora FE, Nicholson B, et al. 
2012. Trauma Course for an Aerial Medical Transport 
System in the Amazon Rainforest of Ecuador. 
Panamerican Journal of Trauma, Critical Care & 

Emergency Surgery 1, 1-5.

55. Fenley CA, Machado WV and Fernandes E. 
2007. Air transport and sustainability: lessons from 
Amazonas. Applied Geography 27.2, 63-77.

56. Lanaro LR. 2021. Engenharia de custos e 
otimização de projetos de hidroaviões: um estudo 
de caso de um sistema de transporte para a 
Amazônia. Dissertação (Mestrado). são carlos: 
Escola de Engenharia de são carlos/UsP.

57. Matos FB, Camacho JR, Rodrigues P and 
Guimarães Jr, sc. 2011. A research on the use of 
energy resources in the Amazon. Renewable and 
sustainable Energy reviews 15(6), 3196–3206.  

58. Viscidi L and Phillips S. Energy and mining in the 
Amazon. Corporate and Financing Landscape. The 
Dialogue – leadership for the Americas.

59. cook P. 2011. Infrastructure, rural Electrification 
and Development. Energy for Sustainable 
Development 15(3), 304–313. 

60. World bank. 2008. Designing sustainable Off-
Grid rural Electrification Projects: Principles and 
Practices. The World Bank, Washington, DC

61. uPME. 2021. Plan Indicativo de Expansión de 
Cobertura de Energía Eléctrica - PIEC 2019-2023. 
República de Colombia Ministerio de Minas y 
Energía. Bogotá D.C. - Colombia

62. ustun TS. 2016. The importance of microgrids 
& renewable energy in meeting energy needs 
of the Brazilian Amazon. 2016 IEEE International 
Conference on Power and Energy (PECon).

63. Global Wind Atlas. 2023. https://globalwindatlas.
info/en (accessed November 15, 2023).

64. lucena AFP, schaeffer r, szklo A, soria r and 
Chávez-Rodriguez M. 2013. Energy security in the 



Amazon. A report for the Amazonia Security Agenda 
Project.

65. Almeshqab F and ustun TS. 2019. Lessons 
learned from rural electrification initiatives in 
developing countries: Insights for technical, social, 
financial and public policy aspects. renewable and 
sustainable Energy reviews 102, 35–53.

66. da costa Oliveira ch, barros MDlc, branco DAc, 
Soria R and Rosman PCC. 2021. Evaluation of the 
hydraulic potential with hydrokinetic turbines for 
isolated systems in locations of the Amazon region. 
Sustainable Energy Technologies and Assessments 
45, 101079.

67. Du T, Jing Z, Wu L, et al. 2022. Growth of ocean 
thermal energy conversion resources under 
greenhouse warming regulated by oceanic eddies. 
Nature Communications 13(1), 7249.

68. Araujo rO, ribeiro FcP, santos VO, et al. 2022. 
renewable Energy from biomass: an Overview of 
the Amazon region. bioenerg. res. 15, 834–849.

69. Andrade CS, Rosa LP and Da Silva NF. 2011. 
Generation of electric energy in isolated rural 
communities in the Amazon Region a proposal 
for the autonomy and sustainability of the local 
populations. Renewable and Sustainable Energy 
Reviews 15(1), 493-503.

70. Guamán F, Ordoñez J, Espinoza Jl and Jara-
Alvear J. 2015. Electric-solar boats: an option for 
sustainable river transportation in the Ecuadorian 
Amazon. In 6th International Conference on Energy 
and Sustainability, WIT Transactions on Ecology and 
The Environment, Wessex, uK, v. 195, 439-448.

71. Bonilla RZ, Bhandari R and Rodarte AP. 2021. 
Multi-attribute assessment of a river electromobility 
concept in the Amazon region. Energy for 
Sustainable Development 61, 139-152.

72. Younis A, Benders R, Delgado R, et al. 2021. 
A System analysis of the bio-based economy in 
colombia: A bottom-up energy system model 
and scenario analysis. Biofuels, Bioproducts and 
biorefining 15(3), 481-501. 

73. Gonzalez-Salazar MA, Venturini M, Poganietz 
W-R, Finkenrath M, and Leal, MRLV. 2017. Combining 
an accelerated deployment of bioenergy and 
land Use strategies: review and insights for a 
post-conflict scenario in colombia. renewable and 
sustainable Energy reviews 73, 159–177. 

74. Araujo rO, ribeiro Fc, santos VO, et al. 2021. 
renewable energy from biomass: an overview of the 
Amazon region. BioEnergy Research, 1-16.

75. van Els RH, de Souza Vianna JN and Brasil Jr ACP. 
2012. The brazilian experience of rural electrification 
in the Amazon with decentralized generation–The 
need to change the paradigm from electrification to 
development. Renewable and Sustainable Energy 
Reviews 16(3), 1450-1461.

76. Fiorini AC, Angelkorte G, Maia PL, et al. 2023. 
Sustainable aviation fuels must control induced land 
use change: an integrated assessment modelling 
exercise for Brazil. Environmental Research Letters 
18(1), 014036.

77. World Vision. 2023. World vision lanza iniciativa 
centrada en la niñez en la cuenca amazónica. 
[accessed 31 August 2023] https://home.
worldvisionamericalatina.org/world-vision-iniciativa-
cuenca-amazonica/

78. Andrade LC, Pedro JPB and Gomes MCRL. 2021. 
Desafios no abastecimento de água e saneamento 
em comunidades ribeirinhas da várzea da Amazônia 
central. Justiça climática no Antropoceno.

79. Morales rojas E, Díaz Ortiz EA, Medina 
Tafur CA, et al. 2021. Rainwater Harvesting and 



Treatment System for Domestic use and Human 
Consumption in Native Communities in Amazonas 
(NW Peru): Technical and Economic Validation. 
scientifica 14, 1-17.

80. Abd-Elaty I, saleh OK, Ghanayem hM, 
Zeleňáková M and Kuriqi A. 2022. Numerical 
assessment of riverbank filtration using gravel 
back filter to improve water quality in arid regions. 
Frontiers in Earth Science 10, 1006930.

81. Gonçalves de Melo MG, Medeiros rs, sampaio 
PTb and Vieira G. 2018. sustainability issues: 
riparian vegetation and its importance in the 
hydrological cycle in Amazonian ecosystems. 
Journal of Security and Sustainability Issues 
7(4):861-868

82. Murphy HM, Sampson M, Farahbakhsh K 
and McBean E. 2010. Microbial and chemical 
assessment of ceramic and biosand water filters 
in rural cambodia. Water science and Technology: 
Water Supply 10(3), 286-295.

83. rothstein JD, leontsini E, Olortegui MP, et 
al. 2015. Determinants of caregivers’ use and 
adoption of household water chlorination: A 
qualitative study with peri-urban communities in 
the Peruvian Amazon. The American Journal of 
Tropical Medicine and Hygiene 93(3), 626.

84. Hussain S. 2009. Performance evaluation 
of the household ultraviolet water purifier. 
Desalination and Water Treatment 11(1-3), 132-143.

85. Webb J, coomes OT, Mergler D. et al. 2018. 
Levels of 1-hydroxypyrene in urine of people living 
in an oil producing region of the Andean Amazon 
(Ecuador and Peru). Int Arch Occup Environ health 
91, 105–115.

86. Yannopoulos S, Giannopoulou I and Kaiafa-
Saropoulou M. 2019. Investigation of the current 

situation and prospects for the development of 
rainwater harvesting as a tool to confront water 
scarcity worldwide. Water 11(10), 2168.

87. Mansur AV, Brondízio ES, Roy S, et al. 2016. An 
assessment of urban vulnerability in the Amazon 
Delta and Estuary: a multi-criterion index of 
flood exposure, socio-economic conditions and 
infrastructure. Sustainability Science 11, 625-643.

88. Hecht S, Schmink M, Abers R, et al. 2021. 
chapter 14: The Amazon in motion: changing 
politics, development strategies, peoples, 
landscapes, and livelihoods. In: Nobre c, Encalada 
A, Anderson E, et al. (Eds). Amazon Assessment 
Report 2021. united Nations Sustainable 
Development Solutions Network, New York, uSA.

89. Do Nascimento de Meneses h, Oliveira-
da-Costa M, Basta PC, et al. 2022. Mercury 
contamination: A growing threat to riverine and 
urban communities in the Brazilian Amazon. 
International Journal of Environmental Research 
and Public Health 19(5), 2816.

90. Basta PC and Hacon SDS. 2020. Impacto do 
mercúrio na saúde do povo indígena Munduruku, 
na bacia de Tapajós.

91. Oliveira GA, colares Gs, lutterbeck cA, et al. 
2021. Floating treatment wetlands in domestic 
wastewater treatment as a decentralized 
sanitation alternative. Science of the Total 
Environment 773, 145609.

92. Mostafavi M and Doherty G. 2016. (Eds.). 
Ecological urbanism. Zurich: lars Müller.

93. Mostafavi M, Doherty G, Correia M, Durán 
Calisto AM and Valenzuela L. 2019. urbanismo 
Ecológico en América Latina. urbanismo Ecológico 
na América latina. Tradução: bogéa c, Puente M, 
canedo J and silveira P. barcelona: Gustavo Gili.



94. Zhang X, Liu X, Zhang M, Dahlgren RA and 
Eitzel M. 2010. A review of Vegetated buffers and 
a Meta‐analysis of Their Mitigation Efficacy in 
Reducing Nonpoint Source Pollution. J. Environ. 
Qual. 39, 76-84, 10.2134/jeq2008.0496.

95. Mello de K, Valente rA, randhir TO, santos AcA 
and Vettorazzi cA. 2018. Effects of land use and 
land cover on water quality of low‐order streams 
in southeastern brazil: Watershed versus riparian 
zone. CATENA. 167, 130-138.

96. Tundisi JG and Tundisi TM. 2010. Impactos 
potenciais das alterações do código Florestal nos 
recursos hídricos. Biota Neotrop. 10(4).

97. Koul B, Yakoob M and Shah MP. 2022. 
Agricultural waste management strategies for 
environmental sustainability. Environmental 
Research 206, 112285.

98. Price K. 2022. Meet 3 Indigenous women 
fighting for the future of the Amazon. conservation 
International.

99. Melhem S. 2016. Harnessing the internet for 
development. Washington: World bank.

100. World Bank Group. 2018. Innovative Business 
Models for Expanding Fiber-Optic Networks and 
Closing the Access Gaps. World Bank Group.

101. García Rey AB, García CB and Egido IP. 
2020. Innovación social con conectividad y 
salud: telefonía celular 3G y atención materno-
infantil en comunidades del Amazonas peruano. 
In: Innovación social con conectividad y salud: 
telefonía celular 3G y atención materno-infantil 
em comunidades del Amazonas peruano. caracas: 
CAF.

102. Curioso WH, Coronel-Chucos LG and 
Henríquez-Suarez M. 2023. Integrating Telehealth 

for Strengthening Health Systems in the Context 
of the cOVID-19 Pandemic: A Perspective from 
Peru. International Journal of Environmental 
research and Public health 20(11):5980.

103. Vianna B (Host). 2023. Caixa de ferramentas 
(No. 41) [Audio podcast episode]. In Rádio Novelo 
Apresenta. rádio Novelo. https://radionovelo.com.
br/originais/apresenta/caixa-de-ferramentas/

104. Plenamata. conectividade e capacitação 
para desenvolver a bioeconomia amazônica. 
Available at https://plenamata.eco/2023/04/13/
conectividade-e-capacitacao-para-desenvolver-
a-bioeconomia-amazonica/ Revised November 11, 
2023. (April 13, 2023).

105. Hardesty L. 2021. Is FWA from big carriers 
different than FWA from WIsPs?. Fierce Wireless. 
Available at: https://www.fiercewireless.com/tech/
fwa-from-big-carriers-different-than-fwa-from-
wisps

106. börner J, Wunder s, Wertz-Kanounnikoff s, 
Hyman G and Nascimento N. 2014. Forest law 
enforcement in the brazilian Amazon: costs and 
income effects. Global Environmental change 29, 
294-305.

107. soares-Filho b, rajão r, Macedo M, et al. 2014. 
Cracking Brazil’s forest code. Science 344(6182), 
363-364.

108. Chiavari J and Leme C. 2021. Where does 
Brazil stand with the implementation of the forest 
code. A snapshot of the CAR and the PRA in 
Brazil’s states. Climate Policy Initiative.

109. Santos SMSBM and F. M. Hernandez (Eds). 
2009. Painel de Especialistas: Análise crítica do 
Estudo de Impacto Ambiental do Aproveitamento 
Hidreletrico de Belo Monte. Belem, Para.



c O N TA c T

SPA Technical Secretariat New York
475 Riverside Drive | Suite 530

New York NY 10115 uSA

+1 (212) 870-3920 | spa@unsdsn.org

M O r E  I N F O r M AT I O N  AT

theamazonwewant.org

F O l l O W  U s

                theamazonwewant

AUTHOR’S AFFILIATIONS

Roberto Schaeffer: universidade Federal do Rio de 

Janeiro, Av. Horácio de Macedo, 2030, Centro de Tecnologia - 

bloco c-211, cidade Universitária/Ilha do Fundão, rio de Janeiro 

– rJ, brasil, roberto@ppe.ufrj.br

Roxana Barrantes Cáceres: Pontificia Universidad 

Católica del Perú, Av. universitaria 1801, San Miguel 15088, Peru; 

Instituto de Estudios Peruanos, Horacio urteaga 694, Jesús 

María, Lima, Perú, barrantes.r@pucp.edu.pe

Aldebaro Klautau: universidade Federal do Pará, Rua 

Augusto corrêa, nº 01, Guamá, belém – PA, brasil

Alfonso Malky: Conservation Strategy Fund, 1800 

Massachusetts Ave NW Suite 402, Washington, DC 20036, uSA

Ana Carolina Oliveira Fiorini: universidade Federal do 

Rio de Janeiro, Avenida Horácio de Macedo, 2030, Centro de 

Tecnologia - bloco c-211, cidade Universitária/Ilha do Fundão, 

rio de Janeiro – rJ, brasil,

Ana María Durán Calisto: university of California Luskin, 

337 Charles E Young Dr E, Los Angeles, CA 90095

Antonio Abelem: universidade Federal do Pará, Rua 

Augusto corrêa, nº 01, Guamá, belém – PA, brasil

Cynthia Simmons: university of Florida Gainesville, 

Department of Geography, Gainesville – Fl, 32611-5530, UsA

Larissa Chermont: universidade Federal do Pará, Rua 

Augusto corrêa, nº 01, Guamá, belém – PA, brasil

Marcos Okamura: Genesis Ambiental, Rua Mário Russo 

nº58, Jd. são cristóvão, bragança Paulista – sP, brasil

Marliz Arteaga: University of Florida, Gainesville – Fl, 32611-

5530, uSA; universidad Amazónica de Pando, X68R+675, Av. 

Acre, Cobija, Bolivia

Oriana Lucía Heredia Flores: Grupo de Análisis para el 

Desarrollo, Av. Almte. Miguel Grau 915, Lima 15063, Peru

Ricardo Delgado: Centro Regional de Estudios de Energía, 

Cra. 7 # 73-47 Piso 13, Bogotá, Colombia

Rafael Soria: universidad San Francisco de 
Quito, Campus Cumbayá, Diego de Robles s/n, 
Quito 170901, Ecuador

110. Fearnside PM. 2016. The plans for 
hydroelectric plants and waterway construction 
in the Tapajos basin: A compounding of negative 
impacts. In Alarcon, D. Fernandes, B. Millikan, 
and M. Torres. eds. 2016. Ocekadi: hidreletricas, 
conflitos socioambientais e resist^encia na bacia 
do Tapaj os. International Rivers & Programa 
de Antropologia e Arqueologia da universidade 
Federal do Oeste do Para, brasilia & santarem, 
Brazil.

111. Millikan b. 2016. basin inventory studies: 
Characteristics of an initial and decisive phase 
in hydroelectric dam planning on the Tapajos 
River. In Alarcon, D. Fernandes, B. Millikan, and 
M. Torres. eds. 2016. Ocekadi: hidreletricas, 
conflitos socioambientais e resistencia na bacia 
do Tapajos. International Rivers & Programa de 
Antropologia e Arqueologia da universidade 
Federal do Oeste do Para, brasilia & santarem, 
Brazil.

112. Nelson DR, Pippin JS, Mansur AV 
and Seigerman CK. 2021. The Impacts of 
Infrastructure Sector Corruption on Conservation. 
Targeting Natural Resource Corruption.

113. Belém Declaration, 08 de agosto del 2023. 
https://www.cancilleria.gov.co/sites/default/
files/DEclArAcION%20DE%20bElEM%20
EsPAÑOl%20v08082023_0.pdf 

114. Mazzone A, Fulkaxò Cruz DK., Tumwebaze S. 
et al. 2023. Indigenous cosmologies of energy for 
a sustainable energy future. Nat Energy 8, 19–29.  


