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BKG 9.3. Several anthropogenic disturbances can lead to forest degradation in the Amazon, including 
forest fi res, illegal selective logging, edge eff ects, and hunting. Experts estimate that 366,300 km2 of 
forests were degraded between 1995 and 2017. Forest fi res may have the greatest eff ect on carbon 
loss. In most years, and in most undisturbed forests, high moisture in the understories of Amazonian 
forests keeps fl ammability levels close to zero. However, every year thousands of hectares of forests, 
mostly degraded, burn across the basin as fi res escape nearby pastures or recently deforested areas. 
Forest fi res spread slowly, have fl ame heights of 30-50 cm, and release little energy (≤ 250 kW/m). 
Nonetheless, they have a signifi cant infl uence as Amazonian forests have not evolved to cope with 
fi re. Even low intensity fi res can kill around 40% of stemmed plants and extirpate many animal species 
that forage in dark understories. These eff ects last for decades, and it is currently unknown whether 
or not forests will ever return to baseline levels. CH19

A network of more than 6,000 Indigenous territories (ITs) and protected areas 
(PAs) across eight countries and one national territory cover around 50% of the 
Amazon basin. They are one of the cornerstones of conservation and the self-
determination and land rights of IPLCs. ITs and PAs show lower deforestation 
rates relative to unprotected forests; however, they are under continuous threat 
from the expansion of the agricultural frontier, infrastructure development, 
overlapping extractive concessions, and policies aiming to change their limits 
and level of protection.

MESSAGE 10

Figure 7. Agricultural expansion pressure on protected areas. Floresta Nacional do Tapajós, Belterra, abril de 2019. Photo: Marizilda Cruppe/ Rede 

Amazônia Sustentável (RAS)
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BKG 10.1. There are 563 PAs in the Amazon basin, and they cover 25% of its surface. By country, the 
protected proportion varies between 21% in Peru and 51% in French Guiana. Over time, countries have 
increased the number of protected areas, except for French Guiana and Venezuela, where protected 
areas have remained stationary for the last two decades, and Ecuador, where there has been little 
variation. In the Amazon basin, 6,443 ITs are identified, which cover approximately 27% of the region. 
In the basin, 89% of the surface area of ITs is officially recognized, 6.5% lacks legal protection, and the 
remaining 4% are Indigenous lands (proposed or existing) and intangible zones. CH16

BKG 10.2. It is estimated that 51% of PAs are under some type of pressure, the majority with moderate 
or low rates driven by infrastructure. Similarly, 48% of ITs are under pressure, and one-third face high 
to very high rates from unsustainable extractive activities and infrastructure development (i.e., energy 
and roads) on more than half of their area. Between 2001 and 2018, new agricultural areas within 
PAs increased by more than 220% and covered 53,269 km², 74% of which had forest cover in 2000. 
Deforestation has also increased within Indigenous territories, where 42,860 km² were converted to 

Figure 8. Protected areas and Indigenous territories in the Amazon basin. Chapter 16
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agriculture, 71% of which were forests in 2000. Annual deforestation in all ITs varied between 1,000 
and 1,700 km² between 2001 and 2016 but rose signifi cantly in 2017 and 2018 to 2,500 km² and 2,600 
km², respectively. CH16

BKG 10.3. Despite the pressures PAs and ITs face, they are unquestionably essential for conserving 
the Amazon rainforest and freshwater ecosystems. Between 2000 and 2018, only 13% of the total 
deforested area in the Amazon basin was located inside ITs and PAs, even though they collectively 
cover more than half of the region’s forests. There is a clear upward trend in deforestation since 
2015. Although 87% of the deforestation took place outside of PAs and ITs, respectively, 8% and 5% 
occurred in these units, with 2017 and 2018. It is worth highlighting that comparative analyses looking 
at deforestation in legally-recognized ITs versus unrecognized ones conclude that full legal status 
signifi  cantly reduces deforestation. This reaffi   rms the importance of demarcating Indigenous lands 
to conserve Amazon forests, rivers, and peoples.  CH16

The warming of the Amazon is a fact, and the last two decades have been the 
warmest recorded since the last century. Today, the Amazon is about 1.2°C 
warmer, a value higher than the global average of 1.1°C, and with annual mean 
warming trends over the entire Amazon. Increased frequency of extreme 
climate events (fl oods and droughts) is impacting Amazonian ecosystems 
and their functioning. Terra fi rme forests are susceptible to drought and fi res, 
while fl oodplain systems are vulnerable to changes in fl ood regimes. Land-
use changes reinforce global climate change, leading to positive feedback 
mechanisms that reduce forest resilience. They also increase drought stress 
and fi re risk, turn the Amazon into a carbon source, cause higher tree mortality, 
and ultimately could reach a tipping point where continuous forests can no 
longer exist and are replaced by degraded forests. These cascading eff ects 
would have tremendous impacts on climate and in turn agriculture, hydropower 
generation, and human health and well-being.

MESSAGE 11

BKG 11.1. Since the 1960s, the temperature in the Amazon has reached two major peaks with an 
increase of 1.2 °C in 2015-2016 and of 1.1 °C in 2019-2020. Future warming of 4°C or higher, as some 
scenarios project, may induce changes in the hydrological cycle and in the functioning of the forest. 
Models of high emission scenarios project progressively higher warming that may exceed 6°C in the 
second half of the century, particularly during the region’s dry and dry-to-wet transition seasons. 
There is agreement between models that annual mean precipitation will drop in the Amazon, with a 
more signifi cant decline in the eastern and southern Amazon. They also consensus that precipitation 
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will increase across the northwestern Amazon at the end of the 21st century, with consequences 
for the region’s hydrology. Declining evapotranspiration, total runoff, soil moisture, and available 
water are also observed in the Amazon. The dry season is expected to extend in duration over the 
southern Amazon. In the Peruvian-Ecuadorian Andean-Amazon basins (Marañón basin), an expected 
increase in precipitation seasonality might augment the severity of wet season floods. In contrast, 
in the southern Peruvian and Bolivian Amazon, reduced precipitation is expected during a longer 
dry season, reducing runoff in the Bolivian Amazon and southern Peruvian Amazon during the low-
water season. A future reduction in easterly winds at 200 hPa (<12 km altitude) is projected during 
the austral summer, which could translate into reduced rainfall in the Andes-Altiplano (-10% to -30%) 
and probably over the highest regions of the upper Amazon by the end of the 21st century. Glaciers, a 
critical water source for cities in the upper Andes, are retreating at unprecedented rates, which have 
accelerated since the late 1970s. As a result, air temperatures are expected to increase by the end 
of the 21st century, and many glaciers could disappear, increasing the risk of water scarcity in upper 
Andean valleys. CH22

BKG 11.2. A longer dry season and later onset of the rainy season may directly impact fire risk and 
regional hydrology, increasing vulnerability to drought. Furthermore, aerosols produced by late dry 
season biomass burning contribute to alterations in the onset of the rainy season, possibly causing 
feedback that enhances drought conditions. Interannual precipitation reduction due to El Niño or a 
warmer tropical North Atlantic may reduce atmospheric moisture transport and respective recycling 
of precipitation due to deforestation and land-use change in climate-critical regions. This induces a 
self-amplified drying process which would further destabilize Amazonian forests in downwind regions, 
i.e., the southwestern and southern Amazon regions, and reduce moisture export to west-central 
Brazil (including the Pantanal), southeastern Brazil, the La Plata Basin, and the Andean mountains. In 
these downwind regions, reduced moisture transport from the Amazon may favor drought, increase 
fire risk, decrease water availability for rainfed agriculture and fishing, and affect energy security in 
regions to the south of the Amazon. Hydropower plants in the coming decades may operate less than 
half of the time because the minimum river flow will not be reached. Fisheries, which contribute more 
than USD 400 million annually across the basin and support about 200,000 fisherfolk in Brazil alone, 
will be impacted by climate change. CH22, CH23
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BKG 11.3. The most severe impacts of climate change are often related to changes in climate 
extremes. Within the last two decades, extreme droughts have become more frequent, and 
precipitation extremes during the wet and dry seasons have intensified with interannual variability. A 
fivefold increase in severe flood events resulted in increased flood hazards over the last two decades 
in the central Amazon (particularly 2009, 2012-2015, 2017, 2019, 2021). Regional discharge has 
increased in the northwestern Amazon during the high-water season (1974-2009) and decreased in 
the southwestern Amazon during the low-water season (1974-2009). Human-induced disturbances 
(e.g., wildfires and deforestation) and climate change act synergistically, amplifying their impacts on 
biodiversity and ecosystem processes. Deforestation and degradation may reduce evapotranspiration 
by 30% or more, increasing surface temperatures. Some regions are more likely to be affected by 
synergistic effects between deforestation and climate change; the eastern Amazon may suffer up 
to 95% of forest loss by 2050, followed by the southwestern (81%) and southern Amazon (78%). 
Furthermore, deforestation and climate change interact to significantly increase fire risk and the 
prevalence of forest fires. CH19, CH22

Figure 9. Fishing resource management activities In different parts of the Amazon. Photos provided 

by Helder Lima de Queiroz.

©Ricardo Oliveira
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BKG 11.4. Observed increases in temperature, precipitation changes, and climate extremes affect 
ecosystem services and carbon uptake. Wood productivity is suppressed when maximum temperatures 
are reached and seasonal water deficits are high. The Amazonian carbon cycle can be disrupted 
abruptly, with long-lasting effects from forest disturbances, both natural and anthropogenic. These 
are associated with climate-driven intensification of seasonal cycles, which is further exacerbated 
by interactions between deforestation and climate change. Some Amazonian forests are already at 
the climatic limits beyond which they will be incapable of sustaining productive forest ecosystems. 
The carbon sinks of mature forest have weakened by around 60% in just three decades in the basin. 
In response to anthropogenic disturbance and climate change, estimates indicate that overall the 
Amazon has been a carbon source to the atmosphere in recent decades. Carbon emissions from 
deforestation contribute to increases in atmospheric greenhouse gas (GHG) concentrations and 
temperature globally, which are also expected to increase forest water use efficiency through CO2 

fertilization and reduce the amount of water vapor recycled to the atmosphere. Forest resilience will 
likely be reduced due to feedbacks and increased fire, leading to the crossing of a tipping point and 
an irreversible shift to other types of vegetation and landscape configurations. Humid forests over 
nutrient-rich soils may shift into a closed-canopy state that resembles, in terms of structure and 
functioning, a seasonally dry tropical forest dominated by fast-growing deciduous trees. Savanna-like 
vegetation could replace forest areas and persist due to feedback mechanisms involving repeated 
wildfires and soil erosion, although any resemblance to natural savannas is likely to take centuries or 
longer. Forests may also be trapped in a disturbed state, recovering their closed-canopies but not 
progressing towards a mature forest and having lower biodiversity and carbon storage. CH06, CH23, 
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Figure 10. Simplified diagram illustrating the drivers of change that can lead to tipping points in the Amazonian rainforests. Drivers of change refer to 
direct (i.e., higher global temperatures) and indirect (i.e., longer dry season and more frequent and intense extreme drought events) large-scale climate 
change effects, followed by regional to local scale wildfires and deforestation. If tipping points are crossed in current drivers of change, either individually 
or in a compound way, the depicted cascading chains of impacts resembling a domino effect, called feedback mechanisms, are key to  trap rainforests 
into three different potential states already registered and documented within Amazonian rainforest: white-sand savanna (or “Amazonian campinas”), 
open-canopy degraded forest or closed-canopy degraded secondary forest. Chapter 24
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The biodiversity of terrestrial and freshwater ecosystems is under threat 
due to deforestation, habitat fragmentation, overexploitation, pollution, and 
climate change, both in the tropical Andes and lowland Amazon. Anthropogenic 
disturbances have put plants and animals, both terrestrial and aquatic, at high 
risk of extinction, particularly those with restricted geographical ranges. It 
is also changing the functioning of forests and other ecosystems, impacting 
carbon storage and sequestration, decreasing its productivity and resilience 
to disturbance, and disrupting the natural hydrological cycle, aff ecting the 
capacity of the Amazon Basin to supply goods and services essential to 
humanity.

MESSAGE 12

BKG 12.1. Biodiversity loss is extremely concerning, with several species of trees, mammals, birds, 
reptiles, amphibians, fi sh, and terrestrial invertebrates classifi ed as endangered. Some species are 
Critically Endangered, and some of the endemic birds and mammals of the eastern Amazon have 
populations in the tens or hundreds. Of the more than 15,000 Amazonian tree species, 36%-57% 
are likely to qualify as globally threatened under the International Union for Conservation of Nature 
(IUCN)’s extinction risk criteria. The numbers of endangered species are highly conservative, as most 
Amazonian species have not even had their status assessed. Although, to date, there is no record of 
a regional extinction, some may have already occurred, especially in plants and invertebrates, given 
a large number of undescribed species in these taxa. On the other hand, records of local extinctions 
abound, with several species now restricted to tiny portions of their original range. Due to their 
restricted distributions, Andean species are at a greater risk of extinction than Amazonian species, 
as seen in Colombian birds. Extinctions have cascading eff ects, through pollination and consumption 
networks, which fundamentally change ecological interactions and threaten Amazonian biodiversity. 
CH03, CH04, CH19, CH27

BKG 12.2. Widespread in the Amazon basin, deforestation is the main driver of ecological impacts on 
the terrestrial ecosystems, transforming species-rich forested areas into species-poor agricultural 
lands and transforming contiguous forested areas into isolated patches, disrupting dispersion 
and movement of both animals and plants, with consequences for the maintenance of viable 
populations. Stream fragmentation by hydroelectric dams and other infrastructure (e.g., roads) alters 
ecosystem processes by modifying trophic cascades, blocking fi sh migrations and the transport of 
sediments and associated nutrients, and altering river fl ows and oxygen levels, which, in turn, alter 
the productivity of aquatic ecosystems. Overexploitation and illegal trade reduce populations of 
Andean-Amazonian vertebrates. Most commercial, overexploited fi sh species in the Amazon are 
migratory, traveling from a few hundred to several thousand kilometers, and most are at risk from 
the growing anthropogenic activities threatening Amazon aquatic ecosystems. Commercial fi sheries 
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primarily target large-bodied species, which can disperse seeds of a broad size range and high plant 
diversity. Overharvesting threatens fruit-eating fishes and the biodiversity and conservation of the 
flooded forest, leading to food insecurity of local populations. Population declines in many mammals, 
reptiles, and bird species associated with over-harvesting are highest in the “arc of deforestation” 
and the Andes. Still, even intact areas have lost key species, having profound consequences for 
species composition, population biomass, ecosystem processes, and human well-being in over-
hunted Amazonian landscapes. CH03, CH14, CH19, CH20, CH21, CH27

BKG 12.3. While deforestation is currently the most significant threat to biodiversity in the Amazon, 
climate change is becoming an increasingly relevant driver of biodiversity loss. Global climate change 
can affect the future distribution of biodiversity and the composition of ecological communities, 
species ranges, extinction probabilities, and local species richness. The Amazon is one of the regions 
most at risk, with more than 90% of species exposed to unprecedented temperatures by 2100. Andean-
Amazonian fish species are especially susceptible to small temperature increases, which may cause 
unforeseen consequences in local food webs. Due to climate change, tree communities have become 
increasingly dominated by large statured taxa and drought-tolerant genera. In contrast, the mortality of 
wet-tolerant genera has increased in areas where the dry season has intensified. This suggests a slow 
shift towards a drier Amazon, with changes in compositional dynamics. Protecting lowlands’ connectivity 
to the cooler highlands and freshwater ecosystems may provide an escape path for many species from 
the Amazon and Andean foothills. Extreme flood events are also causing population declines in key 
species, reducing game-wildlife abundance that can shift local Indigenous people’s hunting efforts to 
fishing and increase local fishing pressure during the flood period. CH22, CH23

BKG 12.4. The impacts of deforestation and forest degradation have local, regional, and global 
consequences. Local temperature and precipitation are affected by deforestation. Land surface 
temperature is between 1.0 - 3.0°C higher in pastures and croplands than in nearby forests, with this 
difference becoming more pronounced during the dry season. Furthermore, the more forest cover 
decreases at landscape scales, the hotter the landscape becomes. Landscapes with a lower number of 
remaining forest patches can be up to 2.5°C hotter than those with greater forest cover. Forest loss also 
leads to a reduction in precipitation. Forests recycle 28% of Amazonian rainfall on average; therefore, 
forest loss accrues a decrease in rainfall, which increases the risk of large-scale forest dieback. It is 
estimated that, to date, deforestation has already decreased precipitation by 1.8% across the Amazon, 
although changes in rainfall patterns vary across the basin and between the wet and dry seasons. 
Additionally, widespread deforestation negatively influences precipitation outside the Amazon basin, 
influencing regional hydrological cycles. On a global scale, GHG emissions are the most pronounced 
impact of forest loss in the Amazon. Amazon forest fires are estimated to contribute cumulative gross 
carbon emissions of around 126 Mg CO2/ha for 30 years after a fire and a mean annual emission of 4.2 
Mg CO2/ha. Cumulative CO2 uptake offsets 35% of these emissions (45 Mg CO2/ha) within the same 
timeframe. Thus, one of the most uncertain components of the impacts of Amazonian forest fires is the 
magnitude of short- and long-term carbon emissions, and potential implications for CO2 levels in the 
atmosphere and subsequent global warming. CH06, CH19, CH22, CH23
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Deforestation and degradation of both terrestrial and aquatic ecosystems 
have signifi cant impacts on human health and well-being by increasing the 
incidence of zoonotic and respiratory diseases, cancer, and food insecurity, 
and exacerbating existing inequalities. In addition, fi res, water and atmospheric 
pollution, and infrastructure development can result in human health impacts. 
These often exhibit synergistic eff ects on the most vulnerable people, including 
children, pregnant women, and marginalized IPLCs.

MESSAGE 13

BKG 13.1. Forests and aquatic ecosystems are the basis for ecosystem services, which play a 
crucial role in people’s livelihoods, human well-being, and health. Substantial evidence exists that 
environmental degradation can have acute and chronic impacts on human health, including the risk 
of contracting infectious diseases, respiratory problems caused by exposure to smoke from forest 
fi res, and mercury (Hg) and other heavy metal contamination due to mining and other deforestation 
practices. Deforestation and associated degradation of terrestrial and aquatic ecosystems can 
facilitate the spread of infectious diseases and increase the likelihood of the emergence of new 
zoonotic diseases. Higher densities of the mosquito Anopheles darlingi are often associated with 
forest clearings and gold mining, increasing the risk of malaria transmission near forest edges and 
mining operations. The incidence of cutaneous leishmaniasis, which is transmitted by a common 
sandfl y, has in some cases been correlated to deforestation. The presence of domestic animals 
can exacerbate disease incidence due to the acclimation of vectors to human landscapes. Despite 
existing evidence on the role of deforestation and forest degradation in disease outbreaks, the 
relationship between forest conversion and fragmentation and the incidence of infectious disease 
is complex, scale-dependent, and often modulated by socioecological feedbacks. In addition, the 
spatial matrix (e.g., pasture, urban area), the abundance of domestic animals, and specifi c human 
activities modulate disease burdens in complex ways. Environmental degradation is an ecological 
problem and a socioeconomic and health issue, aff ecting millions of Amazonians. There is an urgent 
need to understand the relationship between the individual and cumulative impacts of diff erent 
environmental disturbances to better target policies to minimize their impacts. CH21

BKG 13.2. Surveillance eff orts to identify hotspots of zoonotic coronaviruses with the potential to 
spillover to humans have categorized the Amazon as a region with an exceptionally high, yet poorly 
known, diversity of viral hosts and viruses. Other viruses circulate in the region and present severe 
risks, including the Rocio, Oropouche, Mayaro, and Saint Louis arboviruses, as well as hantaviruses 
and arenaviruses. Given the scant record, our understanding of the potential for land-use change 
to increase spillover risk remains limited. Nevertheless, global surveillance for viruses of zoonotic 
potential off ers key lessons for preventing future zoonotic spillovers. Because the diversity of viruses 
in wild animal populations is vast, spillover potential for most viruses is limited. Close surveillance of 
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infectious diseases in the human population is an effective way to avert future pandemics. Region-
wide improvements to public health services would also reduce the burden of well-known pathogens 
such as Plasmodium or Leishmania. CH21

BKG 13.3. Forest fires are a significant source of particulate matter and other pollutants, degrading 
air quality and affecting human health. Exposure to smoke is particularly high during the dry season 
when fires are commonly used to clear forests. The health effects are most acute for vulnerable 
groups such as children and pregnant women. Three of the main components of smoke are particulate 
matter less than 2.5 micrometers in diameter (PM2.5), particulate matter less than 10 micrometers 
in diameter (PM10), and black carbon – all of which are very toxic to humans. PM10 can cause DNA 
damage and cell death, leading to the development of PM10-mediated lung cancer, while PM2.5 and 
black carbon are associated with reduced lung function in children 6 to 15 years old. CH21

BKG 13.4. Mining is another source of impacts on human health. Gold mining sites are commonly 
associated with contamination by mercury (Hg). Communities living near gold mining operations 
are exposed to harmful Hg concentrations released during gold extraction and discharged into 
waterways, soils, and the atmosphere. Once anthropogenic activities release the inorganic metallic 
Hg, it is transformed into its more toxic organic form (methyl-mercury, MeHg) by specific bacteria, 
usually in anoxic conditions. This process of mercury methylation allows MeHg to enter aquatic 
food webs, where it may accumulate in individual organisms (bioaccumulation) or be magnified as 
it moves into higher trophic levels (e.g., biomagnification in predatory fish). Thus, it can affect fish 
that are of great importance for the food security of local communities. Mercury contamination has 
been linked to cognitive deficiencies and impaired motor capacity in children and adolescents across 
the Amazon; in adults, it affects the digestive, renal, nervous, and cardiovascular systems and can 
cause depression, extreme irritability, hallucinations, memory loss, tremors, insomnia, anxiety, altered 
tactile and vibration sensations, visual perimeter deficit, and ultimately death. CH21
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P A R T  4

The Solution Space: 
Finding Sustainable 
Pathways for 
the Amazon

A strategy to support a Living Amazon is based on three pillars: 1) 
Measures to conserve, restore, and remediate terrestrial and aquatic 
systems. 2) Developing innovative bioeconomy policies and institutional 
frameworks for human-environmental well-being, standing forests and 
fl owing rivers, which includes investment in research, marketing, and 
production of Amazonian socio-biodiversity products. This must be 
supported with investment in science and education, and the creation 
of hubs and centers of excellence in technology in the Amazon. 3) 
Strengthening Amazonian citizenship and governance, which includes the 
implementation of bio-regional and bio-diplomatic governance systems 
(environmental diplomacy) to promote better management of natural 
resources and strengthen human and territorial rights.

MESSAGE 14
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BKG 14.1. Historic imbalances of power have led to the dominance of monetary-centric visions 
that reinforce the false rhetoric that standing forests do not produce socioeconomic development, 
destroying the Amazon’s ecosystems while maintaining inequalities and violence. These dominant 
narratives ignore IPLC’s alternative visions and historic practices, as well as their livelihoods, which 
depend on sustaining diverse natural systems and resources. The Living Amazon Vision proposes 
a new development model that is inclusive, just, and socially, environmentally, and economically 
healthy. It recognizes the role of the Amazon in the 21st Century, and the need for economies that can 
sustain ecological integrity and diversity, protect human rights, and promote well-being. Realizing 
the Living Amazon Vision is not trivial; it requires establishing a set of feasible solutions supported by 
governments, civil society, and private sector stakeholders. CH25

BKG 14.2. The meaningful participation of IPLCs is crucial to achieving a Living Amazon Vision. 
Amazonian-Andean Indigenous philosophies, concepts, and practices have inspired local, national, 
and international policies and social movements, including the Rights of Nature movement and 
associated policies, and the Buen Vivir (Good Living) and Pachamama concepts and values. These 
have been incorporated into national constitutions (Bolivia and Ecuador), and national, regional, and 
local development policies and practices. These principles and values should be articulated with 
economic instruments and global policies, including agreements on climate change, environment and 
biodiversity conservation, environment and social governance (ESG) arrangements, and normative 
frameworks such as the Sustainable Development Goals (SDGs). In addition, it is essential to secure 
land rights and the participation of IPLCs in decision making, including women, youth, and children. 
This will also contribute to addressing illegal activities, deforestation, and biodiversity loss, alleviating 
poverty and climate change risks. Linking traditional knowledge with current scientific knowledge and 
technology is key to reconciling the needs of humans and nature and moving towards a sustainable, 
inclusive, and equitable development path. CH14, CH15, CH25, CH26

BKG 14.3. A Living Amazon Vision aligns with the Sustainable Development Goals. It is based on 
maximizing synergies between the different dimensions of sustainable development, recognizing 
the natural limits of Amazonian ecosystems, respecting human rights, deepening decentralized 
governance, controlling illicit activities, strengthening partnerships for conservation, and advancing 
sustainable development pathways. An alternative approach to the existing development paradigm 
is required because biodiversity loss, the risks of climate change, and the potential emergence of new 
infectious diseases compromise achievement of the 2030 Sustainable Development Agenda. On the 
other hand, the COVID-19 pandemic and our global ecological crisis are giving rise to the frameworks 
of “planetary health”, “well-being”, and “living economies”, which aim to promote human prosperity 
and protect the foundations of life on Earth. In this context, the Living Amazon Vision represents 
an opportunity for the region to be a global leader and example, recognizing the intrinsic value of 
nature, culture, and people in development, and breaking the dichotomy between conservation and 
aspirations for human well-being. CH25, CH26
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A new cultural, economic, and political consensus for the conservation and 
sustainable use of the Amazon requires broad recognition of the spiritual, 
cultural, and physical relationships between humans and nature. Strengthening 
the cultural connection of urban dwellers with the forest and its people, with 
concerted interventions in various sectors, such as tourism, sport, and the 
visual arts, can provide a way to win over people’s hearts and minds about the 
forest and its ways, securing its long-term existence. In addition, urban-rural 
physical dis- or misconnections, such as those related to local economies, food 
security, healthcare, schooling, and green urban infrastructure, could all be 
ameliorated with well-planned participatory actions benefi cial to both rural and 
urban dwellers.

MESSAGE 15

BKG 15.1. Cultural capital supports economic, human, physical, and ecological/natural capital and 
is essential for resilient, sustainable livelihoods adaptable to crises. Undoubtedly, one of the major 
challenges facing humanity today is the loss of the vital connection between humans and the rest 
of the living world that sustains us. In the Amazon, the human population is increasingly urban and 
globalized. While Amazonian urban populations suff er permanently with widespread poor healthcare, 
education, and sanitation conditions, IPLCs, many of whom inhabit the outskirts of large cities, can 
face this urban-rural fl ux more fl uidly, using both rural and urban environments more effi  ciently. CH14, 

CH26, CH34 

BKG 15.2. It is of paramount importance for the well-being of our planet that we conserve the forest, 
maintaining its biological and carbon assets and cultural wealth. For instance, there cannot be a 
stronger link between rural and urbanized areas on food production without a new urban planning 
culture in the Amazon. The intercultural dialogue between Indigenous and scientifi c knowledge 
represents an opportunity to integrate cultural management practices into national or regional 
natural resources, such as watershed management plans. Alternatively, promoting sustainable 
tourism and sport in the forest is easier when there is greater access to healthcare in rural areas. 
Both policymakers and society in general (including urban- and forest-dwellers) need to promote 
these changes, bearing in mind that sustainability in the Amazon region has been, and will continue to 
be, shaped by its growing urban network and its connection to forest people and landscapes. CH34

BKG 15.3. Government resources and international cooperation in innovative programs play a 
decisive role in reducing the gap between the Amazon and the global scientifi c and technological 
innovation frontier. Actions can help fi nance research, innovation, and local industrialization, but 
also foster exchanges between countries on biodiversity knowledge and its potential utilization. The 
improvement of production techniques and the transparency of economic processes must consider 
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the communities that are the regions’ protagonists. Local Amazonian communities must be integrally 
involved in planning, research, decision-making, and livelihood alternatives, linked to diversifi ed 
markets, and expand their capacities and autonomy. Public and private actors will then be able to 
count on quality information, not only on production and prices, but also on the social conditions of 
the territories in which they operate. Within these ideas, ecological and externality accounting should 
play a key role. CH30

Scaling up intercultural education and capacity building processes are key 
to preserving Amazonian people’s identity and traditional knowledge and to 
connect, share, and build on diverse types of knowledge. This will support just, 
equitable, egalitarian, inclusive, and plural societies by providing opportunities 
and access to education to diff erent peoples. Intercultural education consists 
of constructing spaces for dialogue between diff erent cultures and their 
equitable interaction to generate shared cultural expressions.

MESSAGE 16

BKG 16.1. Over the past 30 years, diff erent stakeholders, from civil society to government 
agencies, have increasingly acknowledged the contribution of Indigenous and local knowledge to 
the Amazon’s conservation and sustainable development. However, to address power imbalances 
concerning knowledge, academia and government agencies should build bridges for equitable and 
just collaboration with IPLCs and other non-academic knowledge holders. This includes training on 
intercultural contexts and knowledge and strengthening platforms for dialogue. Initial knowledge 
dialogue platforms may start at universities and research centers by including Indigenous and local 
knowledge holders and local experts on their faculties. CH33

BKG 16.2.  In the Amazon, the notion of interculturality supports the cultural and linguistic richness 
of diff erent worldviews and ways of interacting with the natural environment. Creating intercultural 
education and linguistic policies might be achieved by strengthening local governance and political-
administrative autonomy in developing curricula; creating intercultural education proposals in the 
urban Amazon; creating bridges between primary, secondary, and tertiary education; and designing 
participatory curricular models with the possibility for technological innovation. Such a construct 
must also promote positive interaction with existing educational systems, including developing a 
broad, all-encompassing ‘Pan-Amazon University.’ CH31, CH32

BKG 16.3. Pathways for intercultural education involve rethinking science in the Amazon with a 
new approach that systematizes and disseminates lessons learned and best practices of sharing 
knowledge, and applies these learnings to create relevant, just, and eff ective platforms and legal 
frameworks. Educational eff orts should creatively address the lack of fi nancial and technical 
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resources for connecting diverse ways of knowledge generation and sharing in the Amazon; ensure 
appropriate credit goes to IPLCs and other non-academic contributors to knowledge generation and 
sharing, and avoid mis-representing and mis-appropriating ILK in both conservation and development 
initiatives. Recognition of the knowledge held by Amazonian peoples is a potent tool in maintaining 
the extraordinarily rich socio-biodiversity in the region. CH32

Biodiversity and forest conservation strategies are a priority for the 
maintenance and restoration of the remaining 83% of the Amazon forest 
(undisturbed and degraded) and associated bio- and cultural diversities. 
Mechanisms include law enforcement inside and outside PAs, the integration 
of PAs and sustainable agroecological systems in sustainable supply chains, 
incentives to restore degraded areas, improvement of management and 
fi nancial institutions, civil society and social movement engagement, and new 
forms of environmental and resource governance. In addition, collaborative 
work between governments, civil society organizations, and Indigenous 
organizations for Andean-Amazonian connectivity off ers a complementary 
opportunity, integrating the management of PAs and ITs for biodiversity 
conservation, and strengthening cultural connections and regional economic 
vitality across linked rural and urban systems.

MESSAGE 17

BKG 17.1. Because the Amazon has both current and historical connections with many other 
Neotropical biomes, forest destruction and species loss have direct impacts at local and regional 
scales. The impacts and duration of degradation eff ects imply that conservation eff orts should fi rst 
focus on avoiding human-driven disturbances, retaining as much of the mature forest as possible.  
Conservation of the Amazon requires near-real-time monitoring of forest loss and forest degradation 
combined with eff ective on-the-ground enforcement actions at a regional scale with the participation 
of all Amazonian countries, and the further expansion and genuine protection of PAs and private 
forests, including policies that make sustainable use of resources work for both people and nature. 
Transparency around monitoring data supports effi  cient governance and avoids deforestation. 
The success of interventions designed to prevent deforestation and degradation requires better 
governance and reduced corruption at all scales. CH27, CH28

BKG 17.2. For the successful management of PAs in the Amazon, it is necessary to: 1) Strengthen 
PAs as a source of benefi ts for local communities and direct users, designing concerted mechanisms 
for distributing benefi ts. 2) Encourage sustainable productive alternatives within PAs and their areas 
of infl uence. 3) Generate information for management and to validate the conservation status of 
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biodiversity, ecological processes, and cultural values. 4) Allocate adequate funds for the management 
of PAs. 5) Improve institutional capacities for the management of PAs, while considering governance 

implications. 6) Raise awareness of Indigenous and historical models and knowledge systems. CH16, 

CH30

BKG 17.3. The planning and management of PAs and ITs require well-defi ned goals for conserving 
biodiversity and ecosystem services, the participation of IPLCs, and the involvement of private 
stakeholders and other sub-national and local forms of government. Protection of ITs demands full 
recognition of territories and collective rights, and the strengthening of local governance as one of the 
most important strategies to maintain forests. Balanced and direct funding and capacity building for 
Indigenous peoples, organizations, and communities are essential to provide the necessary resources 
to continue to conserve forests. In addition to public lands and protected areas, private property also 
plays an important role in landscape connectivity, as is the case in Brazil. In the Brazilian Amazon, 80% of 
properties in forest areas and 35% in savannahs are protected under law - although smaller properties 
and those in “consolidated zones” have diff erent requirements. CH16

Stopping deforestation and forest degradation in less than a decade is challenging 
but still achievable. Restoration and rehabilitation of degraded forests and 
deforested or abandoned agricultural lands can provide national and regional 
policymakers opportunities to promote many direct and indirect economic 
and socio-environmental benefi ts to local people and society, with long-term 
international commitments. In addition, areas with existing infrastructure provide 
opportunities for rethinking Amazonian landscapes incorporating Indigenous 
peoples and local communities knowledge and practices.

MESSAGE 18

BKG 18.1. It is estimated that between 1995 and 2017, more than 360,000 km² of forest in the Amazon 
biome was degraded and between 1985 to 2018 around 724,000 km² of forest in the Pan-Amazon 
was deforested (an area larger than France, Portugal, Belgium, and Netherlands combined). The 
potential and urgency for reforestation and restoration plans in the Amazon are also opportunities 
for new economic activities. Restoration is the active or passive recovery of an ecosystem or socio-
economic condition and will be more eff ective if it considers complementary conservation measures, 
such as the protection of remaining primary forests. Diverse drivers across the basin have driven 
deforestation, and some regions are in greater need of restoration as they have very low levels of 
remaining forest cover; these include the Amazon/Andes transition (i.e., 500-1,300 m above sea 
level) and the more seasonal regions of the Brazilian “arc of deforestation”. In these areas, restoration 
actions are opportunities to promote alternatives to deforestation and forest degradation, such as 
the development of timber production on deforested lands and promotion of diversifi ed, sustainable 
livelihood systems that could relieve pressure on natural forests. CH27, CH28
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BKG 18.2. Restoration options depend on the drivers of degradation or deforestation, the magnitude 
of the impact, and the socioeconomic context. Site-specific restoration options in terrestrial 
ecosystems include speeding up recovery after mining, reforesting the vast swathes of deforested 
land, facilitating the recovery of degraded primary forests, and restoring sustainable economic 
activities in deforested lands via sustainable intensification, agroforestry, or improving farm-fallow 
systems. Restoring aquatic systems requires applying techniques to remediate polluted aquatic 
and terrestrial habitats, including those affected by mining, petroleum, and plastic; developing 
and enforcing rules to reinstate natural flow regimes; and removing barriers that fragment rivers 
and disrupt connectivity. Restoration requires extensive technical support, and irrespective of the 
context, restoration may not recover ecosystems to their original form on meaningful timescales. 
However, the recovery of key ecosystem processes through active (e.g., tree planting) or passive 
(e.g., land abandonment) restoration may enhance ecosystem resilience and diversity. The high cost 
and complexity of many restoration options means they should be a last resort. For vast areas of the 
Amazon, the primary aim should be to avoid the need for future restoration by conserving mature 

forests and water bodies. CH27, CH28, CH29

BKG 18.3. Successful restoration needs to benefit local people, including restoring sustainable and 
socially just economic activities. Restoring and rehabilitating abandoned and unproductive agricultural 
lands will therefore be a priority. Effective restoration and remediation must focus on priority areas 
where multiple ecosystem services are maximized to a wide range of stakeholders across rural and 
urban networks, providing goods such as food or timber by planting tree species in agroecological 
systems. Restoration of riparian ecosystems enhances the connectivity of valued areas to endemic 
species and provides fundamental ecosystem services. Passive restoration (i.e., natural regeneration) 
and active restoration (i.e., promoted by humans), combined with silvopastoral and agroforestry 
systems, improve socioeconomic benefits. Opportunities for local actors include marketable 
non-timber forest products, such as fruits, resins, honey, or building materials. It is also important 
to consider context specificities through adapted technologies, innovations, and transformation 
pathways that address the multiple functions of agriculture, forests, and rural activities, boosting the 
learning processes by involving multiple stakeholders and their knowledge and experience rather than 
operating through technology transfer. Broader ideas, such as the “biocultural landscapes” derived 
from Indigenous and local knowledge systems could help support the restoration process. CH29 
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BKG 18.4. The most deforested regions of the Amazon are a high priority for restoration, as these 
older deforestation frontiers include some of the municipalities with the lowest Human Development 
Index values (HDI). Transforming unproductive lands into productive and sustainable agricultural 
or agroforestry systems could yield many direct economic and social benefi ts. The indirect eff ects 
of restoration, including regional climate regulation, could also be important for local economies. 
For example, maintaining or even reducing dry season length could enable the continuation of the 
‘double cropping’ system that is vulnerable to climate change. In addition, these changing landscapes 
promote the emergence of new opportunities for increasing and diversifying supply chains, supporting 
innovation, creating jobs and income sources, and ultimately improving local people’s well-being. CH27

Figure 11. Community meetings for decision making related to the management of areas or natural resources. 

Photo provided by Helder Lima de Queiroz.

The bioeconomy synthesizes a set of ethical-normative values on the relationship 
between society and nature and its consequences on traditional activities of 
forest peoples, family farming, and commodity agriculture focused on socio-
environmental sustainability. An innovative bioeconomy breaks down the 
contradiction between long-term conservation of natural resources and cultural 
capital and short-term economic gains which deplete those capitals. Enabling the 
development of a sustainable and dynamic bioeconomy in the Amazon requires 
halting illegal activities and environmental crime, strengthening the value 
chains of biodiversity products by merging scientifi c and traditional knowledge, 
and reducing information asymmetry. These actions ensure sustainability, 
transparency, and accountability throughout supply chains, stimulate 
entrepreneurship, and strengthen scientifi c and community ventures with 
public, private, national, and international investments. A post-pandemic green 
and equitable recovery may include a transition to a dynamic new bioeconomy 
fi nanced by new fi nancial mechanisms such as ‘debt-for-nature swaps’ as well 
compensation mechanisms for conservation and carbon sequestration.

MESSAGE 19
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BKG 19.1. Improving living conditions in the Amazon and strengthening markets for socio-biodiversity 
products are fundamental but insufficient. For humanity to enjoy the potential of one of the world’s most 
biodiverse forests, it is essential to reduce the gap that separates the Amazon today from the global 
scientific and technological innovation frontier. This ambition presupposes the expansion of investments 
in science and technology in the region, especially from each country’s public authorities. Unfortunately, 
the budgets of the most important research organizations in the Amazon are far from sufficient compared 
to the region’s territorial, demographic, and natural importance and its potential to support the sustainable 
development of the countries in which it is located and humanity as a whole. CH30

BKG 19.2. A healthy bioeconomy in the Amazon can advance knowledge based on traditional beliefs 
and practices, science, technology, innovation, and strategic planning with reciprocity, equality, 
and participation. The transition to a knowledge economy is neither exclusively nor fundamentally 
technological, despite the crucial role of science and technology. It involves many enabling conditions, 
such as infrastructure, new markets, changing social preferences, and cultural changes in the social 
vision regarding forest socio-biodiversity. CH30

BKG 19.3. The emergence of a new bioeconomy of healthy forests and rivers in the Amazon should 
be supported by ambitious policies based on the socio-biodiversity knowledge associated with 
technological innovations whose use benefits people locally and globally. Applying science and 
technology to develop innovation in different sectors, such as agriculture and health (e.g., fertilizers, 
drugs, vaccines, nutraceuticals, and functional foods) represents the greatest opportunity to move 
the region from an economy based on commodities towards proper sustainable development. 
For example, innovation in pharmacological products, drugs, vaccines, genome sequencing, 
nutraceuticals, functional foods, and mining through bioleaching and living organisms can integrate 
the bioeconomy. CH30

BKG 19.4. A new bioeconomy of healthy forests and rivers cannot emerge as an enclave of scientific 
and technological advancement in a region so marked by poverty, inequality, violence, and lack of access 
to basic citizenship conditions, such as quality education, sanitation, healthcare, and participation 
in active labor and product markets. Cities concentrate the overwhelming majority of poverty and 
misery in the Amazon. The current forest socio-biodiversity economy depends on cities, where its 
products are consumed and most income is spent. In addition, even families whose livelihoods depend 
mainly on forest products seek to live in urban areas where essential health and education services 
are concentrated. Improving urban infrastructure, both in large centers and rural municipalities, is 
fundamental to the emergence of a dynamic bioeconomy. CH30, CH33
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BKG 20.1. The needed implementation of policy interventions at various scales includes: investment 
in infrastructure for knowledge dialogues and public participation, the collaborative creation of 
normative frameworks for just science, strengthening and scaling intercultural platforms and 
congresses, and structural change and training in the institutions that currently make decisions, to 

Figure 12. The metropolitan area of Manaus: an example of tensions between urban and rural context in the Amazon. source: AmazonFACE/

Nitro/J.M.Rosa 

Partnerships and commitments among Amazonian and non-Amazonian 
countries, such as the Amazon Cooperation Treaty Organization (ACTO) and 
the Leticia Pact, as well as at sub-regional and state levels, are particularly 
important to 1) develop and implement eff ective environmental policies 
to avoid, mitigate, and compensate for the impacts of infrastructure and 
extractive projects on environmental assets and services, as well as people in 
the Amazon basin; and 2) enhance collaboration on science, technology, and 
innovation to advance a bioeconomy based on healthy forests and rivers.

MESSAGE 20
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make participation transparent and welcome. Additionally, the transformation towards a sustainable 
Amazon requires international agreements, regional cooperation mechanisms, financing, and 
regional partnerships at multiple scales and with different kinds of organizations to strengthen the 
exchange of information, monitoring to combat deforestation and degradation, local engagement, 
collaborative scientific development, and regional research institutions. CH33

BKG 20.2. It is crucial to accommodate and harmonize trans-regional and trans-national policies 
to protect neighboring biomes, as they are crucial to regional ecological integrity. Furthermore, 
implementing institutional agreements transcending political cycles can ensure continuity, as 
is also the case in addressing climate change. Between 2013 and 2015, approximately USD 1.07 
billion were invested in regional environmental protection, mostly by bilateral or multilateral 
institutions. However, investments in infrastructure and energy projects that drive deforestation 
were much more significant. For instance, 33 major European financial institutions invested 
a combined total of USD 20 billion in companies directly involved in deforestation in Brazil 
from 2015 to 2020. Establishing a global partnership for a Living Amazon can address these 
inconsistencies, considering Amazonian ecosystems’ critical regional and global role. CH17 

 

BKG 20.3. Amazonian countries took an important step when the governments of Colombia, Bolivia, 
Ecuador, Peru, Suriname, Guyana, and Brazil signed the Leticia Pact, which includes commitments to 
share information, coordinate efforts to curb deforestation and wildfires, restore degraded areas in 
the region, establish early warning systems for deforestation and degradation, monitor climate change 
and biodiversity loss at a watershed scale, promote responsible consumption and the bioeconomy, 
empower women and Indigenous people, promote citizen education, and mobilize international 
finance in support of these objectives. Despite this agreement, recent data shows an increase in 
deforestation and forest degradation and persistent violence and poverty among Amazonian 
populations, pointing to the urgent need to combat events that degrade and destroy Amazon 
ecosystems. Such an agreement will require a paradigm shift, international commitments to reduce 
market forces currently driving deforestation, and the empowerment of multicultural partnerships 
between local stakeholders through decentralized bioregions, within and across national borders. In 
addition, progress at the bioregional level must be scaled and supported by multilevel governance at 
the national and basin level to distribute effective law enforcement, policy, and financial resources. 
Finally, the private sector, research institutes, and civil society organizations can build partnerships 
at different scales to support investment, science, innovation, and research that leverages biological 
and cultural diversity in the region. CH30
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