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Appendix 1. National policy targets for biodiversity, water, climate change and food security 

in Amazonia 

Compiled by: Rodrigo Flores-Gutiérrez, September 2015  

Despite some commonalities, chief among them sharing one of the most important areas of biological diversity, 
there is wide variation in socioeconomic, political and cultural characteristics of the Amazonian countries. The 
difference in economic and institutional development, sociocultural context and political systems is reflected in the 
highly heterogeneous targets that these countries have defined. These targets range considerably both 
qualitatively and quantitatively. Thus, the targets vary from market-friendly sustainable exploitation of natural 
resources and biodiversity, to community management anti-market schemes; and from modest increases in 
conservation efforts to universal access to resources or other equally ambitious but probably less feasible goals. 
 
Key national policy targets, by theme, are summarized in Table A1, below.  
 
Biodiversity 

 Targets for biodiversity present the widest variation both across countries and categories.  

 In terms of increasing protected areas, Brazil, Ecuador, Guyana and Peru have set quantitative goals in 
line with Aichi Target 11. It is worth mentioning that Brazil aims to conserve 30% of Amazonia by 2020. 
Colombia, and in broader terms Suriname and Venezuela, alludes to protected areas in the context of 
ecosystem services provision and biodiversity conservation. 

 Quantitative targets for forest cover, deforestation and/or reforestation are available for Bolivia (37,500 
has reforested by 2018), Brazil (halve the loss of natural habitats, considering 2009 rates, and where 
feasible close to zero), Colombia (halt the loss of natural forests by 2030, zero deforestation in the 
Amazonian region by 2020), Ecuador (reduce the rate of deforestation by 30% by 2020) and Peru (reduce 
to zero the rate of deforestation in 54 million hectares of primary forests), while Suriname, Guyana and 
Venezuela do not present specific targets for these areas.  

 Bolivia, Colombia, Suriname and Venezuela have not set targets for degradation, fragmentation and 
restoration. Brazil has but in vaguely defined terms; “degradation and fragmentation will have been 
significantly reduced”. Quantitative targets were set by Ecuador (100,000 hectares of ecosystems in active 
restoration and 80,000 hectares in passive restoration by 2020), Guyana (at least three mined-out sites 
have been duly restored and managed by 2015), and Peru (the rate of degradation of ecosystems, with 
emphasis on forest and fragile ecosystems has been reduced by 5% by 2021). 

 Ecosystem services are addressed by only three countries and in vague terms. Brazil aims to restore and 
safeguard ecosystems that provide essential services. Colombia makes in situ and ex situ conservation of 
biodiversity the basis for maintaining abundant and high quality ecosystem services that are crucial for 
human well-being. Suriname aims to value ecosystems for the services they supply. 

 Half the countries reviewed have set goals for endangered species. Brazil intends to keep species and 
ecosystems within safe ecological limits as well as significantly reduce (tending to zero) the risk of 
extinction of threatened species. Ecuador aims to eliminate the pressure on endangered species of sharks, 
tapirs and condors, and will have implemented a strategy to combat the extinction of endangered species 
by 2020. Peru’s objective is to develop and implement at least 15 conservation plans for endangered 
species by 2021. Venezuela’s goal is to guarantee the preservation of endangered species using 
management techniques that include re-introduction, species transfer and program monitoring, together 
with the incorporation of ex situ conservation centers. 

 With regards to invasive species, three countries present targets. Ecuador set to eradicate and control the 
populations of 5 species of plants and animals. Eradicate the giant African snail (Achatina Fulica) and 
control populations of Polylepis racemosa, bullfrogs (Lithobates catesbeianus), rice snails (Pomacea sp) 
and Common Water Hyacinth (Eichhornia crassipes) by 2020. Peru aims to increase regulatory 
mechanisms of invasive alien species by 2021. Venezuela intends to establish and undertake actions 
directed towards the identification, prevention, control and/or eradication of invasive species. 
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 A third of the countries have set goals for genetic diversity. Brazil’s target is broadly defined as 
maintaining genetic diversity. Peru aims to develop at least 10 programs for the conservation (in situ and 
ex situ) and sustainable use of genetic diversity for species or groups of species, of which it is the center of 
origin and/or diversification, as well as wild relatives, by 2021. Suriname’s goal is to regulate access to 
genetic material and associated traditional knowledge, with fair and equitable sharing of benefits. 

 
Water 

 With regards to water, there’s some heterogeneity in the targets set by the Amazonian countries. While, 
for instance, Brazil and Bolivia envision universal access to safe drinking water, other countries aim for 
less ambitious goals expressed in a percentage increase of the population with access to it, e.g. Colombia, 
Ecuador and Peru.  

 It is worth mentioning that most of the targets are phrased in a way that emphasizes access to water, thus 
focusing on the infrastructure aspect while neglecting the role of ecosystems in its provision and filtration. 

 
Climate change 

 In terms of climate, only Colombia has submitted its INDC, committing to a 20% reduction from current 
projected trends for 2030.  

 For the rest of the countries, some degree of heterogeneity is present in terms of defining climate change 
targets. While some countries have set specific emissions-reduction targets (Brazil aims to reduce by 50% 
GHG emissions by 2022 and Peru by 47.5% by 2021) others are more vague, favoring goals defined in 
more general terms like “reducing vulnerability” (Bolivia), or strengthening adaptation capacity to climate 
change (Ecuador).  

 It’s worth mentioning that Guyana has set a REDD+ established and functioning framework as a goal by 
2020. 

 
Food security 

 This category is not the exception in the variability of the targets.  

 Some countries define their goals in broad qualitative terms. This is the case for instance of Bolivia which 
tangentially mentions food security -and adds the sovereignty component- when talking about promoting 
community economic enterprises. Ecuador aims to ensure for people, communities and peoples healthy, 
nutritious and culturally appropriate self-sufficiency, while Guyana addresses food security from the 
availability and accessibility side, as a consequence of facilitating sustainable and stable employment-
generating opportunities. 

 Other countries have set quantitative targets. For instance, Brazil aims to duplicate food production 
levels, increase fivefold the annual production of sustainable aquaculture, increase sustainable yields of 
fisheries by 50% and duplicate national per capita consumption of fish. Some countries, like Colombia and 
Venezuela go as far as defining targets of tons of crops or meat produced, or in terms of caloric intake, as 
Peru. 

 
 
Methods 

 
The research spans the 9 countries that make up the Amazonia region. Despite investing a significant amount of 
time in the case of French Guiana, information on targets for the French Territory was not found. The total time 
spent in this research was 105 hours.  Results are summarized above and in table A1, below. 
 
Quantity and quality of the data  
 
The quality and quantity of the data are significantly heterogeneous. Biodiversity is the category for which more 
data is available followed by food security, climate and water. Also, biodiversity and food security are the 
categories with more detailed data. Level of detail ranges from broad statements about conservation of natural 
resources and biological diversity to number of species protected, of hectares reforested and hectares under 
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protected regimes in the case of biodiversity. The case of food security is similar with targets being framed in 
general terms, e.g. promote food security and sovereignty, to the tons increase in the production of meat and 
produce.  
 
Characteristics of the data  
 
The nature of the documents reviewed is varied; they include national development plans, ministry-level 
environmental plans and guidelines, reports to international institutions, delegation position papers, among 
others. In all cases, the information included in the matrix is the most up-to-date available. However, it is worth 
noticing that some of these documents are outdated. It is the case, for instance, of the National Biodiversity 
Strategy and Action Plan of Bolivia (2001), Brazil (2008), Ecuador (1998). (Aichi target 17 stipulates that by 2015, 
each Party has developed, adopted as a policy instrument, and has commenced implementing an effective, 
participatory and updated national biodiversity strategy and action plan.) Furthermore, most of the countries have 
yet to fulfill their commitment towards the UNFCCC by submitting their Intended Nationally Determined 
Contribution (INDC); so far, the only one available online, as of September 27, 2015, is Colombia’s.  
 
The level of detail and quality of the documents reviewed also varies considerably among the countries of the 
region, the most extreme case being Suriname, with the least in-depth level of analysis of them all. Brazil, 
Colombia, Ecuador, Guyana, Peru and Venezuela, and to some extent Bolivia, present well-polished documents 
outlining detailed objectives and the policies to achieve them. The difference in the quality of the documents 
might hint at the varying levels of institutional development in each country.  
 
Finally, the phrasing of the targets varies in level of specificity and feasibility. By category, even though there are 
some instances where the targets are defined as generally as “conserve, protect and sustainably exploit natural 
resources and biodiversity” (Bolivia) or as ambitiously as “halt the loss of natural forests by the year 2030” 
(Colombia), the biodiversity category benefits from having many quantitative and attainable goals set in 
percentage changes or area increments. This is also the case for most of the entries in food security, with 
Venezuela being the most detailed case. However, it is not uncommon to find less feasible goals like “100% of 
Bolivians have access to potable water” or vague phrasing such as “genetic diversity has been maintained” (Brazil) 
or “develop standards for air and water quality” (Guyana).  
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Documents reviewed  
 
A total of 41 documents were reviewed for this analysis. By country, these documents are:  
 
Bolivia:  

 13 pilares de la Bolivia digna y soberana - 
Agenda Patriótica 2025  

 Agenda Patriótica (discurso)  

 Directrices Agenda Patriótica  

 Guía OEA Bolivia  

 Mecanismo nacional de adaptación al 
cambio climático  

 Plan Estratégico Institucional 2012 - 2016 
SERNAP  

 Plan Estratégico Institucional 2014-2018 
MMAYA  

 Plan Nacional de Desarrollo  

 Quinto Informe Nacional al Convenio sobre 
la Diversidad Biológica Bolivia  

 
Brazil:  

 Brasil 2022  

 Fifth National Report to the CDB Brazil  

 Metas Nacionais CONABIO  

 National Biodiversity Targets for 2010  
 
Colombia:  

 Bases del Plan Nacional de Desarrollo 2014 
– 2018  

 Documento Técnico Soporte de la iNDC de 
Colombia  

 El ABC de los compromisos de Colombia 
para la COP21  

 National Policy for the Integral 
Management of Biodiversity and its 
Ecosystem Services  

 Plan Nacional de Desarrollo 2014 – 2018  

 Plan Nacional de Restauración Ecológica 
2012  

 Plan Nacional de Seguridad Alimentaria y 
Nutricional 2012-2019  

 Política Nacional para la Gestión Integral de 
la Biodiversidad y sus Servicios 
Ecosistémicos  

 
Ecuador:  

 Estrategia Nacional de Cambio Climático del 
Ecuador 2012 – 2025  

 Ley Orgánica del Régimen de la Soberanía 
Alimentaria  

 National Level Assessment of Funding 
Needs to Implement Aichi Targets in 
Ecuador  

 Plan Nacional Buen Vivir 2013 - 2017  

 Programa de Gobierno 2013 – 2017  

 Quinto Informe Nacional para el Convenio 
sobre la Diversidad Biológica – Ecuador  

 
Guyana:  

 Food and Nutrition Security Strategy  

 Guyana Climate Change Action Plan  

 Guyana's Fifth National Report to the 
Convention on Biological Diversity  

 Guyana's National Biodiversity Strategy and 
Action Plan (2012-2020)  

 Low Carbon Development Strategy Update - 
Transforming Guyana's Economy While 
Combating Climate Change  

 
Peru:  

 Estrategia Nacional de Diversidad Biológica 
al 2021 - Plan de Acción 2014 – 2018  

 Estrategia Nacional de Seguridad 
Alimentaria y Nutricional 2013 – 2021  

 Plan Estratégico de Desarrollo Nacional 
Actualizado Perú hacia el 2021  

 Plan Nacional de Acción Ambiental, Perú 
2013 - 2014  

 Política Nacional del Ambiente  
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Suriname:  

 National Biodiversity Action Plan 2012 - 2016 Suriname  
 
Venezuela:  

 Estrategia Nacional para la Conservación de 
la Diversidad Biológica 2010 - 2020 y su Plan 
de Acción Nacional  

 National Strategy for the Conservation of 
Biological Diversity of the Bolivarian 
Republic of Venezuela  

 Plan de la Patria - Segundo Plan Socialista 
de Desarrollo Económico y Social de la 
Nación 2013 - 2019  

 
When documents were more than 20 pages long, the next keywords were used for the search (or their equivalent 
in English):  
 
Biodiversity: 

 Biodiversidad  

 Bosques  

 Especies  

 Ecosistemas  

 Humedales  

 Arrecifes  

 Fauna  

 Flora  

 Selvas  

 Deforestación  

 Reforestación  

 Tala  

 Degradación  

 Extinción  

 Recuperación  

 Erosión  

 Mar  

 Costa  
 
Water:  

 Agua  

 Acceso  

 Potable  

 Cuenca  
 
Climate:  

 Clima  

 Carbono  

 Emisiones  

 Invernadero  

 Cambio climático  

 
Food security:  

 Seguridad alimentaria  

 Soberanía alimentaria  

 Nutrición  

 Desnutrición  

 
 

 Agricultura  

 Cultivo  

 Cosecha  

 Fertilizante  
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Table A1. Relevant national policy targets, by theme, for each country 

Country Biodiversity 

Bolivia 

Conserve, protect and sustainably exploit natural resources and biodiversity.* (*See sources at end) 
Bolivia forest cover increases annually, with a tree for every Bolivian.** 
By 2018, 37.500 hectares reforested.**** 
Bolivia has made progress at the international level in the universal recognition of rights. Mother Earth's rights through legislation 
and international treaties and agreements. Bolivia defends and strengthens, at the international level, mechanisms for the 
development of sustainable production and conservation systems of forests and biodiversity with approaches that are not based 
in the markets but in community management of local and indigenous populations, peasants and small producers; criticizing 
commoditization efforts of nature within the United Nations system.°° 

Brazil 

National Target 5: Halve the rate of loss of natural habitats (considering 2009 rates) and where feasible close to zero, and 
degradation and fragmentation will have been significantly reduced. National Target 6: Fish and invertebrate stocks and aquatic 
plants are managed and harvested sustainably, overfishing is avoided, impacts of fisheries on stocks, species and ecosystems are 
within safe ecological limits. National Target 11: Conserve 30% of Amazonia, 17% of other terrestrial ecosystems and 10% of 
coastal and marine areas. National Target 12: The risk of extinction of threatened species has been significantly reduced, tending 
to zero, and their conservation status, particularly of those most in decline, has been improved. National Target 13: Genetic 
diversity has been maintained. National Target 14: Ecosystems that provide essential services are restored and safeguarded. 
National Target 15: Restore at least 15% of degraded ecosystems.* 
Reduce illegal deforestation to zero.** 

Colombia 

Halt the loss of natural forests by the year 2030 (Article 157).* 
Annual deforestation rate by 2018: 90,000 ha/yr. Hectares restored by 2018: 300,000 (p. 487). Hectares of tropical dry forest 
protected by 2018: 18,000. Hectares of mangroves, seagrass beds, and coral reefs protected by 2018: 100,000 (baseline: 
84,909).** 
By 2020, zero deforestation in the Amazonian region**** 
By 2032, for the country, the in situ and ex situ conservation of biodiversity is the basis for maintaining socio-ecosystemic 
resilience in wild and protected areas and transformed landscapes on national, regional, local and trans-frontier scales, so that 
ecosystemic services which are crucial for human well-being are abundant and of high quality.°°° 

Ecuador 

By 2017, increase the proportion of terrestrial area under conservation or environmental management to 35.9% (baseline: 30.5%). 
By 2017, increase the marine and coastal area under conservation or environmental management to 817,000 ha (baseline: 
440,800). By 2017, increase the area of forest restoration to 500,000 ha (baseline: 46,184).* 
Target 9: By 2020, eradicate and control the populations of 5 species of plants and animals. Eradicate the giant African snail 
(Achatina Fulica) and control populations of Polylepis racemosa, bullfrogs (Lithobates catesbeianus), rice snails (Pomacea sp) and 
Common Water Hyacinth (Eichhornia crassipes). Target 7: By 2020, at least 25% of agricultural , aquaculture and forestry areas and 
30% of degraded mangrove areas are under a management system that encourages biodiverstiy conservation. Target 5: By 2020, 
the rate of deforestation will be reduced by 30%. Target 12: By 2020, Ecuador will have eliminated the pressure on endangered 
species of sharks, tapirs and condors, and will have implemented a strategy to combat the extinction of endagered species. Target 
14: By 2020, Ecuador has restored 100,000 hectares of ecosystems in active restoration and 80,000 hectares in passive restoration. 
Target 15: By 2020, Ecuador has restored 378,955 hectares of critical areas for water and soil carbon, representing 15% of 
degraded areas.** 
Increase and secure fair and equitable access to the benefits of ecosystem goods and services associated to biodiversity 
conservation actions in Ecuador.°°° 

French 
Guiana 

(Missing information) 

Guyana 

17% of terrestrial area for in-situ conservation in legal protection by 2020 effectively managed and financially sustainable. 
Reducing biodiversity loss and showing recovery by 2020. By 2020, Protected Areas Trust Fund established, have adequate 
resources, and fully functioning. By 2015, at least three (3) mined-out sites have been duly restored and managed. The Germplasm 
Facility (Gene Bank) is formalized by end of 2015 in accordance with FAO Germplasm Standards and 1st Report published in 2016. 
By 2020 REDD+ framework established and functioning. By 2020, biodiversity concerns are integrated into hinterland ecotourism 
development plans and strategies. By 2020 all timber for export to the EU will be verified legal and granted a FLEGT license. By 
2020, all developers and operators will secure environmental authorization.* 

Peru 

T1: By 2021, the sustainable and effective management of biodiversity in at least 17 % of the land area and 10% of marine 
environment is consolidated in various forms of in situ conservation and management. T2: By 2021, at least 15 conservation plans 
for endangered species have been developed and implemented. T3: By 2021, at least 10 programs for the conservation (in situ and 
ex situ) and sustainable use of genetic diversity for species or groups of species, of which we are the center of origin and/or 
diversification, as well as wild relatives, have been developed. T7: By 2021, the rate of degradation of ecosystems, with emphasis 
on forest and fragile ecosystems has been reduced by 5%. T8: By 2021, control effectiveness, supervision and monitoring in the 
use of biodiversity have improved and regulatory mechanisms of threatened species and invasive alien species have increased.* 
By 2021, reduce to zero the rate of deforestation in 54 million hectares of primary forests under various categories of land use 
contributing, along with other initiatives, to reduce 47.5 % of GHG emissions in the country, generated by the land-use change; 
and to reduce vulnerability to climate change. Conserve and use sustainably the diversity of ecosystems, species and genetic 
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resources of the country; 80 % increase in the area of organic production; 70 % in the value of exports of products bio-trade, 50% 
investments in eco-business and 100 % the value of the goods and / or services from protected areas. Degraded soil surface has 
been reduced by 50 % in relation to the updated baseline. Surface of areas affected by the effect of drought has fallen by 20%. By 
2021, 15% of terrestrial and water ecosystems surface is conserved under measures different or complementary with the 
SINANPE, fragile ecosystems, wetlands (Ramsar) and others. 15% of degraded ecosystems surface is recovered, relative to the 
baseline. By 2021, increase by 10% the sustainable production in the Amazonian ecosystems, according to the baseline. By 2021, 
zones of high biodiversity concentration related to three (03) new species of strategic importance, identified and characterized, 
and with strategies for their management.** 

Suriname 

O1: Conservation of biodiversity. SO1.1: Adjusted national laws and rules for the conservation of biodiversity inside and outside 
protected areas. SO1.2: Preserving the biodiversity of Suriname in an adequate and effective national system of protected areas 
and in areas beyond this system. SO1.3: Rational designation and use of land, taking into account biodiversity conservation and the 
impact of disasters. SO1.4: Responsible mining with minimisation of damage to the environment and biodiversity and 
environmental restoration. SO1.5: Spread of dangerous objects, substances or organisms in natural ecosystems limited and under 
control. O2: Sustainable use of biodiversity. SO2.1: Sustainable fisheries in the marine, estuary and inland waterways. SO2.2: 
Sustainable forestry – both logging and harvest of plant non-timber forest products (NTFP) – and forest restoration. SO2.3: 
Sustainable use of wildlife (terrestrial). SO2.4: Responsible tourism, particularly nature and ecotourism. SO2.5: Responsible 
agriculture, causing less environmental damage. SO2.6: Responsible application of biotechnology. SO2.7: Ecosystems valued for 
the services they supply. O3: Regulated access to genetic material and associated traditional knowledge, with fair and equitable 
sharing of benefits. SO3.1: Regulated access to genetic material in the territories of Indigenous and Maroons, with fair and 
equitable sharing of derived benefits. SO3.2: Regulated access to genetic material in other areas, with fair and equitable sharing of 
derived benefits.* 

Venezuela 

O1: Establish the mechanisms, tools and processes that promote the investigation of and guarantee access to, knowledge relevant 
to the execution and monitoring of the National Strategy for the Conservation of Biological Diversity. O2: Guarantee the 
preservation of endangered species using management techniques that include re-introduction, species transfer and program 
monitoring, together with the incorporation of ex situ conservation centers. O3: Preserve and manage those areas of the country 
whose natural elements make them strategic for the Nation, due to the social benefits that derive from their conservation and 
their contribution to lasting Supreme Social Happiness. O4: Promote and guarantee the sustainable use of Biological Diversity in 
order to guarantee the sovereignty of the people and lasting Supreme Social Happiness. O5: Establish and undertake actions 
directed towards the identification, prevention, control and/or eradication of invasive or potentially invasive species found outside 
their natural geographical range. O6: Consolidate mechanisms, procedures and actions designed to regulate the use of GMOs, in 
order to avoid their adverse effects on Biological Diversity and promote food sovereignty and lasting Supreme Social Happiness. 
O7: Consolidate a system of the prevention and management of the illegal traffic of species, based on research, monitoring, rapid 
command actions and systems for the rehabilitation of live organisms.* 

 

Country 
Water Climate 

Bolivia 

Universal and equitable access to safe drinking water 
and basic sanitation.* (*See sources at end) 
100% of Bolivians have access to potable water and 
sewage service.** 
By 2018, 88.4% of Bolivians have access to potable 
water.**** 

Reduce vulnerability to climate change in sectors identified as vulnerable. 
Promote planned adaptation in the context of the various sectoral 
programs. Reduce risks to the impacts of climate change.*** 
As of 09/27/15, Bolivia has not submitted its INDC to the UNFCCC.° 

Brazil 

By 2022, ensure access to water for all. Ensure water 
supply in quantity and quality for 13 million people in 
the region northeast. Increase the irrigated area in 
Brazil by 3 million hectares.** 

Reduce by 50% GHG emissions by 2022.** 
As of 09/27/15, Brazil has not submitted its INDC to the UNFCCC.° 

Colombia 

People with access to potable water by 2018: 
44,477,000 (baseline: 41,877,000). People with access 
to potable water in rural areas by 2018: 8,517,296 
(baseline: 7,937,296).** 

Achieve resilient growth and reduce vulnerability to disaster risk and 
climate change.* 
20% reduction from current projected trends for 2030.*** 
By 2032, the country has reduced its vulnerability to the effects of 
environmental change, by reducing biodiversity loss and mitigating and 
adapting itself to variability and climate change and by  maintaining socio-
ecosystemic resilience on national, regional, local and trans-frontier 
scales, so that the supply of ecosystem services fundamental to the 
quality of life is not at risk.°°° 
Submitted its INDC on September 7th. 

Ecuador 
By 2017, 83% of households have access to the public 
water system (baseline: 74.5%).* 

Create favorable conditions for the adoption of measures to reduce GHG 
emissions and increase carbon sinks in the strategic sectors. Create and 
strengthen the capacity of the social, economic and environmental 
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systems to address the impacts of climate change.° 
As of 09/27/15, Ecuador has not submitted its INDC to the UNFCCC.°° 

French 
Guiana 

(Missing information) (Missing information) 

Guyana 
By 2020, develop standards for air and 
water quality.* 

To sustain Guyana’s development and prosperity through following a low 
carbon development trajectory. To build a model for REDD+ that can 
provide the world with a functioning mechanism from which insights can 
be drawn.*** 
As of 09/27/15, Guyana has not submitted its INDC to the UNFCCC. 

Peru 
Increase the rate of households with access to potable 
water from 83.2% (2013) to 90% (2021).**** 

By 2021, reduce by 47.5% GHG emissions in the country, caused by land-
use change, and reduce vulnerability to climate change. By 2021, reduce 
by 100% the GHG emissions compared to 2000, generated by land use, 
land-use change and forestry.** 
As of 09/27/15, Peru has not submitted its INDC to the UNFCCC.° 

Suriname Missing information  As of 09/27/15, Suriname has not submitted its INDC to the UNFCCC. 

Venezuela 

Strengthen and improve drinking water systems 
throughout the country, maintaining and increasing the 
continuity of water service to 250 liters per person, 
through the construction of aqueducts, to ensure the 
production of 4,000 million cubic meters of drinking 
water.** 

As of 09/27/15, Venezuela has not submitted its INDC to the UNFCCC. 

 

Country Food security 

Bolivia Promote community economic enterprises, with emphasis on food security and sovereignty.* (*See sources at end) 

Brazil 

National Target 7: Disseminate and foster the adoption of sustainable management practices in agriculture, livestock, aquaculture, 

forestry, extraction, fauna and forest management to ensure the conservation of biodiversity.* 

By 2022, duplicate food production levels. Increase fivefold the annual production of sustainable aquaculture. Increase sustainable 

yields of fisheries by 50%. Duplicate national per capita consumption of fish. Ensure food security for all. ** 

Colombia 

Production of major prioritary crops of the Food and Nutrition Security basket by 2018: 19,605,675 ton (baseline: 19,121,888). 

Percentage of people between 5 and 64 years old who consume meat and/or eggs daily by 2015: 100% (baseline: 85.2%). 

Perception of food insecurity (moderate and severe) of households by 2018: <12% (baseline: 14.9%).**  

By 2015,3,374,525 ha sown with Food and Nutrition Security basket crops (baseline: 2,584,978). By 2015, 20,648,865 tons of crop 

yield of the Food and Nutrition Security basket (baseline: 16,621,767).° 

Ecuador 
Permanently ensure for people, communities and peoples healthy , nutritious and culturally 

appropriate self-sufficiency.*** 

French 
Guiana (Missing information) 

Guyana 

G1: To facilitate sustainable and stable employment-generating opportunities that would increase availability of and accessibility 

to food, especially among vulnerable groups. G2: To promote Information, Education and Communication / Dissemination systems 

for use and consumption of healthy foods for improved nutrition of all Guyanese and especially of vulnerable groups. G3: Promote 

increased institutional coordination and functioning for improved food and nutrition security.** 

Peru 

By 2021, ensure that people meet their nutritional requirements at any time. Reduce chronic malnutrition in children under five 

years of age from 18.1% in 2012 to 5% in 2021. Reduce the rate of food insecurity vulnerability from 0.23 in 2012 to 0.18 in 2021. 

Reduce the percentage of households with caloric deficit from 28.3 % in 2012 to 25.8 % -26.9 % in 2021.*** 

Suriname  Missing information 

Venezuela 

Increase national agricultural production (produce, livestock and fish) by 80%, to reach 42 million tn/yr. Boost agricultural 

production without pesticides, based on the local diversity and a harmonious relationship with nature. Increase grain production 

by at least 100% to reach 7 million tn/yr. Increase production of legumes by 95%, to reach 200,000 tn/yr; of oilseeds by 30% to 

reach 1,5 million tn/yr; of tropical crops on 165%, to reach 17 million tn/yr; vegetables by 40% to reach 2.5 million tn/yr; of fruit by 

20%, to reach 4 million tn/yr; of roots and tubers by 25% to reach 2.5 million tn/yr. Increase livestock production by at least 40% to 

reach 7 million tn/yr. Raising beef production by at least 45% to reach 740,000 tn/yr; of milk by 50% to reach 4 million tn/yr; of egg 

consumption by 40% to reach 370,000 tn/yr; of poultry by 43% to reach 1.7 billion tn/yr; of swine by 75% to reach 400,000 tn/yr; 

of sheep and goats by 450% to reach 66,000 tn/yr; and by 35% in other species to reach 370,000 tn/yr. 
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Country Notes 

Bolivia 

* Source: Directrices de planificación de mediano y largo plazo hacia la agenda patriótica 2025. 

** Source: 13 Pilares de la Bolivia 

Digna y Soberana - Agenda Patriótica del Bicentenario 2025. 

*** Source: Mecanismo Nacional de Adaptación (2007). 

**** Source: Plan Estratégico Institucional 2014 - 2018, MMAyA. 

° Source: http://www4.unfccc.int/submissions/indc/Submission%20Pages/submissions.aspx 

°° Source: Quinto Informe Nacional al Convenio sobre la Diversidad Biológica. 

Brazil 

* Source: Metas Nacionais de Biodiversidade para 2020, Ministerio do Meio Ambiente. 

° Source: http://www4.unfccc.int/submissions/indc/Submission%20Pages/submissions.aspx 

** Source: Brasil 2022. 

Colombia 

* Source: Plan Nacional de Desarrollo 2014 - 2018. 

** Source: Bases del Plan Nacional de Desarrollo 2014 - 2018 (versión preliminar). 

*** Source: Documento Técnico Soporte de la iNDC de Colombia. 

**** Source: Visión Amazonia. 

° Source: Plan Nacional de Seguridad Alimentaria y Nutricional (PNSAN) 2012 - 2019. 

°° Source: http://www4.unfccc.int/submissions/indc/Submission%20Pages/submissions.aspx 

°°° Source: National Policy for the Integral Management of Biodiversity and its Ecosystem Services. 

Ecuador 

* Source: Plan Nacional 2013 - 2017. 

** Source: National Level Assessment of Funding Needs to Implement the Aichi Biodiversity Targets in Ecuador. 

*** Source: Ley Orgánica del Régimen de la Soberanía Alimentaria. 

° Source: Estrategia Nacional de Cambio Climático del Ecuador 2012 - 2025. 

°° Source: http://www4.unfccc.int/submissions/indc/Submission%20Pages/submissions.aspx  

°°° Source: Quinto Informe Nacional para el Convenio sobre la Diversidad Biológica. 

French Guiana (Missing information) 

Guyana 

* Source: Guyana's National Biodiversity Strategy and Action Plan (2012 - 2020) 

** Source: Food and Nutrition Security Strategy for Guyana. 

*** Source: Low Carbon Development Strategy Update: transforming Guyana's Economy While combating Climate Change. 

Peru 

* Source: Estrategia Nacional de Diversidad Biológica al 2021 - Plan de Acción 2014 - 2018 

** Source: Plan Nacional de Acción Ambiental 2011 - 2021. 

*** Source: Estrategia Nacional de Seguridad Alimentaria y Nutricional 2013 - 2021. 

**** Source: Plan Estratégico de Desarrollo Nacional Actualizado Perú hacia el 2021 

° Source: http://www4.unfccc.int/submissions/indc/Submission%20Pages/submissions.aspx 

Suriname * Source: National Biodiversity Action Plan 2012 - 2016  

Venezuela 
* Source: National Strategy for the Conservation of Biological Diversity of the Bolivarian Republic of Venezuela. 

** Source: Plan de la Patria 2013 - 2019 - Segundo Plan Socialista de Desarrollo Económico y Social de la Nación 2013 - 2019. 
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Appendix 2. Species important for non-timber forest products in Amazonia.  

Species list provided by Manuel Peralvo, based on data collected for Porro et al. 2008. Associated habitat types 
mapped using NatureServe ecosystem types of South America (Comer et al., in prep) attribute: IVC_Format. 
 
Comer, P.J.,  J. Hak, and C. Josse. In prep. Long-Term Trends in Extent of Terrestrial Ecosystem Types of Temperate 

and Tropical North America and South America.  For PloS ONE. 
Porro, R. et al. 2008. Challenges to Managing Ecosystems Sustainably for Poverty Alleviation: Securing Well-Being 

in the Andes/Amazon. Situation Analysis prepared for the ESPA Program. Amazon Initiative Consortium,. ESPA-
AA, Belém, Brazil. Available from http://www.espa.ac.uk/files/espa/Final%20Report%20Amazon%20-
%20main%20report_Part1.pdf 

 

Species Land cover type 

Abarema auriculata Tropical Lowland Humid Forest 

Acrocomia tota¡ Tropical Lowland Humid Forest 

Alouatta seniculus Tropical Freshwater Marsh, Wet Meadow & Shrubland 

Alouatta seniculus Tropical Lowland Humid Forest 

Alouatta seniculus Tropical Seasonally Dry Forest 

Anacardium occidentale Tropical Freshwater Marsh, Wet Meadow & Shrubland 

Anacardium occidentale Tropical Lowland Humid Forest 

Anacardium occidentale Tropical Seasonally Dry Forest 

Ananas comosus Tropical Montane Humid Forest 

Ananas comosus Tropical Seasonally Dry Forest 

Astrocaryam chambira Tropical Freshwater Aquatic Vegetation 

Astrocaryam chambira Tropical Lowland Humid Forest 

Astrocaryam chambira Tropical Montane Humid Forest 

Ateles belzebuth Tropical Lowland Humid Forest 

Ateles chamek Tropical Lowland Humid Forest 

Atelocynus microtis Tropical Freshwater Marsh, Wet Meadow & Shrubland 

Atelocynus microtis Tropical Lowland Humid Forest 

Bactris gasipaes Tropical Freshwater Marsh, Wet Meadow & Shrubland 

Bactris gasipaes Tropical Lowland Humid Forest 

Bactris gasipaes Tropical Montane Humid Forest 

Bactris gasipaes Tropical Seasonally Dry Forest 

Bertholletia excelsa Tropical Lowland Humid Forest 

Bixa orellana Tropical Freshwater Marsh, Wet Meadow & Shrubland 

Bixa orellana Tropical Lowland Grassland, Savanna & Shrubland 

Bixa orellana Tropical Lowland Humid Forest 

Bixa orellana Tropical Montane Grassland & Shrubland 

Bixa orellana Tropical Montane Humid Forest 

Bixa orellana Tropical Seasonally Dry Forest 

Bixa orellana Tropical Thorn Woodland 

Borojoa patinoi Tropical Freshwater Marsh, Wet Meadow & Shrubland 

Borojoa patinoi Tropical Lowland Humid Forest 

Bradypus variegatus Tropical Freshwater Marsh, Wet Meadow & Shrubland 

Bradypus variegatus Tropical Lowland Humid Forest 

Bradypus variegatus Tropical Seasonally Dry Forest 

Brosimum rubescens Taub. Tropical Freshwater Marsh, Wet Meadow & Shrubland 

Brosimum rubescens Taub. Tropical Lowland Humid Forest 

http://www.espa.ac.uk/files/espa/Final%20Report%20Amazon%20-%20main%20report_Part1.pdf
http://www.espa.ac.uk/files/espa/Final%20Report%20Amazon%20-%20main%20report_Part1.pdf
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Species Land cover type 

Brosimum rubescens Taub. Tropical Montane Humid Forest 

Capsicum annuum L. Tropical Freshwater Marsh, Wet Meadow & Shrubland 

Capsicum annuum L. Tropical Lowland Humid Forest 

Capsicum annuum L. Tropical Thorn Woodland 

Capsicum chinense Jacq Tropical Lowland Humid Forest 

Capsicum chinense Jacq Tropical Montane Humid Forest 

Capsicum chinense Jacq Tropical Seasonally Dry Forest 

Capsicum chinense Jacq Tropical Thorn Woodland 

Capsicum pubescens Tropical Seasonally Dry Forest 

Capsicum pubescens Tropical Thorn Woodland 

Carica papaya Tropical Freshwater Marsh, Wet Meadow & Shrubland 

Carica papaya Tropical Lowland Grassland, Savanna & Shrubland 

Carica papaya Tropical Lowland Humid Forest 

Carica papaya Tropical Montane Humid Forest 

Carica papaya Tropical Thorn Woodland 

Caryocar glabrum (Aubl) Pers Tropical Freshwater Marsh, Wet Meadow & Shrubland 

Caryocar glabrum (Aubl) Pers Tropical Lowland Humid Forest 

Caryocar glabrum (Aubl) Pers Tropical Montane Humid Forest 

Caryocar glabrum (Aubl) Pers Tropical Seasonally Dry Forest 

Cebus albifrons Tropical High Montane Scrub & Grassland 

Cebus albifrons Tropical Lowland Humid Forest 

Cebus apella Tropical Flooded & Swamp Forest 

Cebus apella Tropical Freshwater Marsh, Wet Meadow & Shrubland 

Cebus apella Tropical Lowland Humid Forest 

Citrus limon Tropical Lowland Humid Forest 

Citrus limon Tropical Montane Humid Forest 

Coffea arabica Tropical Freshwater Marsh, Wet Meadow & Shrubland 

Coffea arabica Tropical Lowland Humid Forest 

Coffea arabica Tropical Montane Humid Forest 

Coffea arabica Tropical Seasonally Dry Forest 

Coffea arabica Tropical Thorn Woodland 

Couma macrocarpa Barb Rodr Tropical Lowland Humid Forest 

Couma macrocarpa Barb Rodr Tropical Montane Humid Forest 

Crescentia cujete Tropical Freshwater Marsh, Wet Meadow & Shrubland 

Crescentia cujete Tropical Lowland Humid Forest 

Crescentia cujete Tropical Montane Humid Forest 

Crescentia cujete Tropical Seasonally Dry Forest 

Dasyprocta fuliginosa Tropical Lowland Humid Forest 

Dasyprocta fuliginosa Tropical Montane Humid Forest 

Dasyprocta fuliginosa Tropical Seasonally Dry Forest 

Eira barbara Tropical Lowland Humid Forest 

Eira barbara Tropical Montane Humid Forest 

Erythroxylum coca Tropical Freshwater Marsh, Wet Meadow & Shrubland 

Erythroxylum coca Tropical Lowland Humid Forest 

Erythroxylum coca Tropical Montane Grassland & Shrubland 

Erythroxylum coca Tropical Thorn Woodland 

Eugenia stipitata Tropical Lowland Humid Forest 
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Species Land cover type 

Eugenia stipitata Tropical Montane Humid Forest 

Garcinia madruno (Humb. & Bonpl. ex Kunth) Hamm Tropical Freshwater Marsh, Wet Meadow & Shrubland 

Garcinia madruno (Humb. & Bonpl. ex Kunth) Hamm Tropical Lowland Humid Forest 

Garcinia madruno (Humb. & Bonpl. ex Kunth) Hamm Tropical Montane Grassland & Shrubland 

Garcinia madruno (Humb. & Bonpl. ex Kunth) Hamm Tropical Montane Humid Forest 

Garcinia madruno (Humb. & Bonpl. ex Kunth) Hamm Tropical Seasonally Dry Forest 

Genipa americana L Tropical Freshwater Marsh, Wet Meadow & Shrubland 

Genipa americana L Tropical Lowland Humid Forest 

Genipa americana L Tropical Montane Humid Forest 

Inga edulis Tropical Lowland Grassland, Savanna & Shrubland 

Inga edulis Tropical Lowland Humid Forest 

Inga edulis Tropical Montane Grassland & Shrubland 

Inga edulis Tropical Montane Humid Forest 

Inga edulis Tropical Thorn Woodland 

Ipomea batatas (L) Lam Tropical Cliff, Scree & Other Rock Vegetation 

Ipomea batatas (L) Lam Tropical Flooded & Swamp Forest 

Ipomea batatas (L) Lam Tropical Freshwater Marsh, Wet Meadow & Shrubland 

Ipomea batatas (L) Lam Tropical Lowland Humid Forest 

Ipomea batatas (L) Lam Tropical Montane Humid Forest 

Iryanthera elliptica Ducke Tropical Freshwater Aquatic Vegetation 

Iryanthera elliptica Ducke Tropical Freshwater Marsh, Wet Meadow & Shrubland 

Iryanthera elliptica Ducke Tropical Lowland Humid Forest 

Manihot esculenta Tropical Freshwater Marsh, Wet Meadow & Shrubland 

Manihot esculenta Tropical Lowland Humid Forest 

Manihot esculenta Tropical Montane Humid Forest 

Manihot esculenta Tropical Seasonally Dry Forest 

Manihot tristis Tropical Lowland Humid Forest 

Manilkara bidentata (A.DC.) A.Chev. Tropical Lowland Humid Forest 

Manilkara bidentata (A.DC.) A.Chev. Tropical Montane Humid Forest 

Manilkara bidentata (A.DC.) A.Chev. Tropical Thorn Woodland 

Miconia serrulata (DC.) Naudin Tropical Lowland Humid Forest 

Micropholis guyanensis (A.DC.) Pierre Tropical Lowland Grassland, Savanna & Shrubland 

Micropholis guyanensis (A.DC.) Pierre Tropical Lowland Humid Forest 

Micropholis guyanensis (A.DC.) Pierre Tropical Montane Grassland & Shrubland 

Micropholis guyanensis (A.DC.) Pierre Tropical Montane Humid Forest 

Micropholis guyanensis (A.DC.) Pierre Tropical Seasonally Dry Forest 

Micropholis williamii Aubr‚v. & Pelleg. Tropical Freshwater Marsh, Wet Meadow & Shrubland 

Micropholis williamii Aubr‚v. & Pelleg. Tropical Lowland Humid Forest 

Myrciaria dubia Tropical Freshwater Marsh, Wet Meadow & Shrubland 

Myrciaria dubia Tropical Lowland Grassland, Savanna & Shrubland 

Myrciaria dubia Tropical Lowland Humid Forest 

Myrciaria dubia Tropical Seasonally Dry Forest 

Panthera onca Tropical Freshwater Marsh, Wet Meadow & Shrubland 

Panthera onca Tropical Lowland Humid Forest 

Paullinia cupana Tropical Freshwater Marsh, Wet Meadow & Shrubland 

Paullinia cupana Tropical Lowland Humid Forest 

Potos flavus Tropical Freshwater Marsh, Wet Meadow & Shrubland 
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Species Land cover type 

Potos flavus Tropical Lowland Humid Forest 

Potos flavus Tropical Montane Humid Forest 

Pourouma cecropiifolia Tropical Lowland Humid Forest 

Pourouma cecropiifolia Tropical Seasonally Dry Forest 

Procyon cancrivorus Tropical Seasonally Dry Forest 

Pseudolmedia laevis (Ruiz & Pav.) J.F.Macbr. Tropical Freshwater Marsh, Wet Meadow & Shrubland 

Pseudolmedia laevis (Ruiz & Pav.) J.F.Macbr. Tropical Lowland Grassland, Savanna & Shrubland 

Pseudolmedia laevis (Ruiz & Pav.) J.F.Macbr. Tropical Lowland Humid Forest 

Pseudolmedia laevis (Ruiz & Pav.) J.F.Macbr. Tropical Montane Humid Forest 

Pseudolmedia laevis (Ruiz & Pav.) J.F.Macbr. Tropical Seasonally Dry Forest 

Pseudolmedia laevis (Ruiz & Pav.) J.F.Macbr. Tropical Thorn Woodland 

Psidium quajava L Tropical Lowland Humid Forest 

Psidium quajava L Tropical Montane Humid Forest 

Psidium quajava L Tropical Seasonally Dry Forest 

Psidium quajava L Tropical Thorn Woodland 

Psidium quajava L Warm Desert & Semi-Desert Scrub & Grassland 

Quararibea cordata Tropical Lowland Humid Forest 

Rollinia mucosa Baill Tropical Freshwater Marsh, Wet Meadow & Shrubland 

Rollinia mucosa Baill Tropical Lowland Humid Forest 

Rollinia mucosa Baill Tropical Montane Humid Forest 

Rollinia mucosa Baill Tropical Seasonally Dry Forest 

Rollinia mucosa Baill Warm Desert & Semi-Desert Scrub & Grassland 

Saguinus fuscicollis Tropical Lowland Humid Forest 

Saimiri boliviensis Tropical Lowland Humid Forest 

Sciurus spadiceus Tropical Lowland Humid Forest 

Sciurus spadiceus Tropical Montane Humid Forest 

Solanum sessiliflorum Tropical Freshwater Marsh, Wet Meadow & Shrubland 

Solanum sessiliflorum Tropical Lowland Grassland, Savanna & Shrubland 

Solanum sessiliflorum Tropical Lowland Humid Forest 

Solanum sessiliflorum Tropical Montane Humid Forest 

Solanum sessiliflorum Tropical Seasonally Dry Forest 

Solanum sessiliflorum Tropical Thorn Woodland 

Tapirus terrestris Tropical Lowland Humid Forest 

Tapirus terrestris Tropical Montane Humid Forest 

Tayassu pecari Tropical Lowland Humid Forest 

Tayassu pecari Tropical Seasonally Dry Forest 

Theobroma cacao Tropical Lowland Humid Forest 

Theobroma cacao Tropical Montane Humid Forest 

Theobroma grandiflorum Tropical Freshwater Marsh, Wet Meadow & Shrubland 

Theobroma grandiflorum Tropical Lowland Humid Forest 

Zea mays Tropical Flooded & Swamp Forest 

Zea mays Tropical Lowland Humid Forest 

Zea mays Tropical Montane Grassland & Shrubland 

Zea mays Tropical Montane Humid Forest 

Abarema auriculata Tropical Freshwater Marsh, Wet Meadow & Shrubland 

Acrocomia tota¡ Tropical Freshwater Marsh, Wet Meadow & Shrubland 

Alouatta seniculus Tropical Flooded & Swamp Forest 
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Species Land cover type 

Anacardium occidentale Tropical Flooded & Swamp Forest 

Ananas comosus Tropical Lowland Humid Forest 

Astrocaryam chambira Tropical Flooded & Swamp Forest 

Ateles belzebuth Tropical Flooded & Swamp Forest 

Ateles chamek Tropical Flooded & Swamp Forest 

Atelocynus microtis Tropical Flooded & Swamp Forest 

Bactris gasipaes Tropical Flooded & Swamp Forest 

Bertholletia excelsa Tropical Flooded & Swamp Forest 

Bixa orellana Tropical Flooded & Swamp Forest 

Borojoa patinoi Tropical Flooded & Swamp Forest 

Bradypus variegatus Tropical Flooded & Swamp Forest 

Brosimum rubescens Taub. Tropical Flooded & Swamp Forest 

Capsicum annuum L. Tropical Flooded & Swamp Forest 

Capsicum chinense Jacq Tropical Flooded & Swamp Forest 

Capsicum pubescens Tropical Montane Grassland & Shrubland 

Carica papaya Tropical Flooded & Swamp Forest 

Caryocar glabrum (Aubl) Pers Tropical Flooded & Swamp Forest 

Cebus albifrons Tropical Flooded & Swamp Forest 

Cebus apella Mangrove 

Citrus limon Tropical Cliff, Scree & Other Rock Vegetation 

Coffea arabica Tropical Flooded & Swamp Forest 

Couma macrocarpa Barb Rodr Tropical Flooded & Swamp Forest 

Crescentia cujete Tropical Flooded & Swamp Forest 

Dasyprocta fuliginosa Tropical Flooded & Swamp Forest 

Eira barbara Tropical Flooded & Swamp Forest 

Erythroxylum coca Tropical Flooded & Swamp Forest 

Eugenia stipitata Tropical Flooded & Swamp Forest 

Garcinia madruno (Humb. & Bonpl. ex Kunth) Hamm Tropical Flooded & Swamp Forest 

Genipa americana L Tropical Flooded & Swamp Forest 

Inga edulis Tropical Flooded & Swamp Forest 

Ipomea batatas (L) Lam Mangrove 

Iryanthera elliptica Ducke Tropical Flooded & Swamp Forest 

Manihot esculenta Tropical Flooded & Swamp Forest 

Manihot tristis Tropical Flooded & Swamp Forest 

Manilkara bidentata (A.DC.) A.Chev. Tropical Flooded & Swamp Forest 

Miconia serrulata (DC.) Naudin Tropical Flooded & Swamp Forest 

Micropholis guyanensis (A.DC.) Pierre Tropical Flooded & Swamp Forest 

Micropholis williamii Aubr‚v. & Pelleg. Tropical Flooded & Swamp Forest 

Myrciaria dubia Tropical Flooded & Swamp Forest 

Panthera onca Tropical Flooded & Swamp Forest 

Paullinia cupana Tropical Flooded & Swamp Forest 

Potos flavus Tropical Flooded & Swamp Forest 

Pourouma cecropiifolia Tropical Freshwater Marsh, Wet Meadow & Shrubland 

Procyon cancrivorus Tropical Flooded & Swamp Forest 

Pseudolmedia laevis (Ruiz & Pav.) J.F.Macbr. Tropical Flooded & Swamp Forest 

Psidium quajava L Tropical Flooded & Swamp Forest 

Quararibea cordata Tropical Flooded & Swamp Forest 
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Species Land cover type 

Rollinia mucosa Baill Tropical Flooded & Swamp Forest 

Saguinus fuscicollis Tropical Flooded & Swamp Forest 

Saimiri boliviensis Tropical Flooded & Swamp Forest 

Sciurus spadiceus Tropical Flooded & Swamp Forest 

Solanum sessiliflorum Tropical Flooded & Swamp Forest 

Tapirus terrestris Tropical Flooded & Swamp Forest 

Tayassu pecari Tropical Flooded & Swamp Forest 

Theobroma cacao Tropical Flooded & Swamp Forest 

Theobroma grandiflorum Tropical Flooded & Swamp Forest 

Zea mays Cool Semi-Desert Scrub & Grassland 
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Appendix 3. Literature review on fisheries in Amazonia 

Compiled by: Michele Hierholzer, December 2015 

Overview 

Inland fisheries are important to food security globally, particularly in developing countries. Inland fisheries tend to 

be small-scale with the whole human community being involved at least part of the time (Welcomme, 2011). 

Often, fishing is just one aspect of a complex lifestyle that directly corresponds to the seasonality of inland water 

systems and crop seasons, with both activities contributing to livelihoods (Welcomme, 2011). In these types of 

communities, inland fisheries are critical for food security and income (Welcomme, 2011). In addition to serving as 

a critical source of protein, fish offer other important nutrients vital to human health including omega-3 fatty acids, 

vitamin D, calcium, iron, and zinc, just to name a few (Youn et al., 2014). Global inland fish capture is difficult to 

estimate for a variety of reasons (Welcomme et al., 2010; Youn et al., 2014). Nonetheless, it has been estimated 

that more than 90% of the global output of inland fisheries in 1998 came from developing countries (Smith et al. 

2005) and that as much as 90% of total inland fish production more broadly is for human consumption (Welcomme 

et al., 2010). Given these points, it is important we consider inland fisheries across Amazonia as we attempt to 

map and discern the areas most important in terms of ecosystem services. 

The Amazon Basin is vast and complex. With a watershed encompassing an area of approximately 7 million square 

kilometers, including the world’s largest tropical rainforest, the Amazon River is estimated to account for 

approximately 20% of all freshwater on Earth (Alho et al., 2015; Bennett & Thorpe, 2008). The river and its 1000+ 

tributaries are characterized by multiple types of water (white, black, clear) that differ in properties such as 

sediment type, dissolved organic carbon, pH and temperature, giving rise to unique phenomena (Barletta et al., 

2010). The basin also experiences annual oscillations in water levels that result in the appearance and 

disappearance of various aquatic formations such as flooded forests in the wet season and seasonal lakes in the 

dry season (Barletta et al., 2010). Seasonal and spatial variation in oxygen availability in water bodies is also a 

defining characteristic of this system (Barletta et al., 2010). These abiotic and biotic drivers have led to 

unparalleled levels of biodiversity in the Amazon, with representation of almost all freshwater groups that occur in 

the world and more than 2200 fish species (Alho et al. 2015; Barletta et al. 2010). For comparison, the Mekong 

River in Southeast Asia (one of the largest inland rivers and fisheries in the world) has an estimated 1000 species 

(Alho et al., 2015).  

According to Ruffino (2008), Amazonian fisheries can be categorized into four different subsectors, each of which 

is characterized by unique socio-economic characteristics. The first is subsistence fishing, where fish serves as a 

main source of protein for floodplain communities. It is estimated that as much as 60% of the entire Amazon fish 

production falls into this category. Commercial fishing comprises the second subsector and entails fishing to supply 

local and national markets. Individuals who fall within this category typically practice fishing as a main source of 

income. The third type of fishing that occurs in the Amazon is sport fishing. Mainly practiced by tourists, this 

fishery has relatively short seasons and targets very specific species. The last subsector is the Ornamental fishery. 

Fishing that takes place under this category often involves targeting species that are important to the global 

aquarium trade. In general, Amazonian fisheries tend to be multi-species, meaning various fish species are pursued 

simultaneously (Castello et al., 2011).  

The sheer vastness and complexity of the basin and fisheries have made conducting region-wide studies on 

fisheries difficult, which has resulted in sparse data and an incomplete understanding of inland fisheries across 

Amazonia. That said, studies examining inland fisheries in different areas throughout the region have been 

completed and evidence does exist that inland fisheries contribute to food security and livelihoods in important 
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ways. The next section will provide a brief overview of such studies, make note of known threats, and draw a 

connection between what is known and how we might proceed with mapping fishery ecosystem services.  

Brazil 

In 2004, Almeida et al. studied the magnitude of the fisheries sector along the Amazon River in Brazil by 

conducting interviews and examining statistics from 15 cities. Findings indicated that the sector generates R$389 

million a year and over 100,000 jobs. More recently, it has been estimated that approximately 3.5 million people in 

Brazil are directly or indirectly involved in fisheries and aquaculture, and that more than 30 % of total fish landings 

come from inland fisheries (FAO, 2010). Moreover, the Fishery and Agriculture Organization (FAO) estimates that 

more than 60 % of landings originate from artisanal fisheries (FAO, 2010).  

Peru 

Gram et al. (2001) compared the local agriculture economy with the economy of local extracted forest products for 

subsistence in two Peruvian floodplain communities to understand the relative importance of each in terms of 

income-generation and livelihoods. They found extracted forest products, especially fish, to be a main factor in the 

local economy and concluded that the utilization of such products more broadly is a critical part of local 

subsistence and commerce. In a study examining contributions of local floodplain resources to livelihoods and 

household income in the Peruvian Amazon, Cotta (2015) assessed two floodplain areas and found fishing 

contributed 14 % to household income. The author also demonstrated that natural resource provisioning is 

especially important to the poorest households.  

Placing a focus on ornamental fisheries, Moreau and Coomes (2007) examined aquarium fish exploitation in Peru. 

They revealed an economically robust industry involving dozens of firms that exported over nine million fish worth 

$2.5 million dollars in 2001. Approximately 10,000 people are employed, many of whom are poor and depend on 

aquarium fish as a main or supplementary source of income.      

Upper Amazon  

Coomes et al. (2010) examined the role of artisanal fisheries among rain forest communities in the Upper Amazon 

and found fishing to be a vital source of food and income with near universal participation among riverine 

households. Some households earned between 50 and 100 % of their entire income from fishing alone. They also 

found that fishing provides an important safety net to households when faced with environmental or health shocks 

and that there is a preference to turn to the floodplains for fishing as opposed to the rainforest when faced with 

adversity due to the higher return on energy invested.  

Lower Amazon  

Almeida et al. (2001) examined the commercial fishing fleet of the lower Amazon in 1997. Their analysis showed 

that in addition to supplying inexpensive, high quality protein for the regional population, commercial fishing was a 

major contributor to regional employment and income when compared to other sectors. They also found that a 

significant proportion of employment and income generated and almost all of the fish consumed by local 

populations were supplied by smaller boats exploiting floodplains. This suggests that floodplain fishing areas may 

be play a larger role in local food security relative to other river channel fishing areas.  

Threats 

There are a number of factors that are currently threatening Amazon Fisheries. One such factor is global warming, 

which has impacted annual flooding patterns and led to extreme drought and inundations (ex. the highest water 

ever recorded in the Negro river in 2009) (Barletta et al., 2010). It has also caused changes in other phenomena, 

such as water temperature, that can have significant implications for fish. Spread of hypoxia is another factor that 

is posing a threat to fish populations (Barletta et al., 2010). Although hypoxia is a naturally occurring condition in 
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Amazonia and has helped shape evolution of the system, originally healthy environments are being transformed to 

oxygen-poor environments due to excessive organic and nutrient anthropogenic inputs (Barletta et al., 2010). 

Chemical pollutants such as metals and polymers also present metabolic challenges for fish and will continue to 

pose a long-term threat. 

Other serious threats include illegal and unsustainable fishing practices (Castello et al., 2011; Cavole et al., 2015; 

Macnaughton et al., 2015; Petrere, 1996; ), dams and related impacts (Alho et al., 2015; Fearnside, 2014), oil 

pollution (Barletta et al., 2010) and urbanization, among others.  

Mapping: What’s been done and potential paths forward 

As noted previously, there is a general lack of basin-wide data / studies on fisheries across Amazonia. Not only 

does this limit our understanding of fisheries and how they connect to human well-being, it impairs our ability to 

identify the most important areas for conservation and improved management systems. Until those gaps are filled, 

we must use what we do know to inform our mapping efforts moving forward.  

Only one attempt to map fishery ecosystem services in Amazonia was uncovered during the course of this study. 

Porro et al., (2008) attempted to approximate fisheries provision and need by using existing literature and fisheries 

statistics from countries within Amazonia. Through that process, they were able to generate the following map 

using ecoregions as the geographic baseline. While this map sheds some light on the potential connection between 

fisheries and human well-being at a regional scale, the authors noted that the contribution of fish to local well-

being (and potential threats) continues to be a knowledge gap and requires further analysis with regard to 

ecosystem services - poverty relationships.  
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 In future attempts to map fisheries across Amazonia, several potential paths exist. For example, a similar approach 

could be taken to Porro et al., (2008), however, instead of using freshwater ecoregions, varzea (seasonal floodplain 

forest) ecoregions could be used instead. This could be useful because varzea ecoregions are smaller than 

freshwater ecoregions, floodplain forests are especially important to fisheries (Lobon-Cervia et al., 2015) and 

floodplain communities are likely involved in fishing at least part of the time.  

Another approach could be to map known inland fishery ports and create an informed but approximate buffer 

around each. This could be done utilizing existing statistics obtained by governments and/or the United Nations 

Food and Agriculture Organization (FAO). Posing a challenge, however, is that fish are migratory and vessels 

operating out of such ports often fish all navigable portions of the Amazon.  

An additional way to go about mapping could be to focus on the most important states relative to fishery 

ecosystem services by establishing a number of criteria such as high inland fish production, high 

biodiversity/species richness, high number of floodplain communities, high economic value of fisheries relative to 

other states, etc. As in all cases, this approach would also be limited by data availability and may not result in the 

geographic specificity we would need to implement effective conservation and management plans.  

Instead of focusing on states or fishing ports, mapping could be focused on ecosystems known to be important to 

fisheries and communities in Amazonia. This could include varzeas (mentioned in the first idea), as well as dendritic 

lakes (Nolan et al., 2009) and other areas that have been identified in the literature.  

Mapping could also be done with a focus on known floodplain communities under the assumption they are fishing 

at least part of the time for livelihood and/or economic purposes. This approach would face similar limitations and 

challenges to the other ideas put forth.  

Limitations  

There are number of limitations that are important to mention with regard to this section on Amazonia Fisheries. 

Firstly, limited time and access to literature means this was not a comprehensive literature review. There are likely 

other studies that have been done across Amazonia that were not found, but may offer important insights to 

mapping efforts moving forward. Further, fisheries experts that have more contextual and topical knowledge 

within Amazonia likely have additional thoughts on important areas or ecosystem factors related to fisheries, 

which should be considered accordingly. Despite these limitations, it is the hope that this information serves as a 

useful foundation for mapping Amazonia fisheries in the future. 
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Appendix 4. Monthly output maps from WaterWorld climate change scenario analyses 

Water balance – Baseline (mm/month) 
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Water balance – Climate Change (mm/month) 
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Change in Water balance (%)  
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Precipitation – Baseline (mm/month) 
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Precipitation – Climate Change (mm/month) 
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Change in Precipitation (%) 
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Appendix 5. Socioeconomic data included in the adaptive capacity index, and data gaps  

Original data. 1 = data available, blank = no data available. 

Territory Demography Health Education Housing Structure Income 

Country Regions States Municipalitie
s 

Age 
structure 
(populati
on < 5 
years) (%) 

Age 
structure 
(populatio
n > 60 
years) (%) 

Child 
mortality 
rate (< 5 
years) 
(per 
1000) 

Life 
expectan
cy at 
birth 

Illiterac
y rate 
(%) 16 

Men vs. 
Women 
literate 
proportion 

Access to 
piped 
water 
(%) 

Access to 
sanitatio
n 
facilities 
(%) 

Population 
below the  
poverty 
line (% less 
than US$ 
1/ day)  

Gini 
coefficie
nt 

COUNTRY ADM0 ADM1 ADM2 AGE_5Y_
PC 

AGE_60Y_
PC 

INF_MO
RT 

LIFE_EXP ANALFA
B 

LIT_MEN_
WO 

WATER_
PC 

SEWER_
PC 

POVERTY_
PC 

GINI_PC 

BOLIVIA ALL ALL ALL 1 1   1 1 1 1 1 1 1 

Cochabam
ba 

Bolivar Bolivar 1 1 1 1 1 1 1   1 1 

Mizque Alalay 1 1 1 1 1 1 1   1 1 

Pando Federico 
Roman 

Santos 
Mercado 

1 1 1 1 1 1 1   1 1 

Madre De 
Dios 

San Lorenzo 1 1 1 1 1 1 1   1 1 

Manuripi San Pedro 
(Conquista) 

1 1 1 1 1 1 1   1 1 

BRAZIL ALL ALL ALL 1 1 1 1 1 1 1 1 1 1 

COLOMBIA ALL ALL ALL 1 1 1 1 1 1 1 1 1 1 

AMAZONA
S 

Campoamor   1 1 1 1 1 1   1 1 1 

El Encanto   1 1 1 1 1 1     1 1 

Pacoa   1 1 1 1 1 1   1 1 1 

Puerto 
Alegría 

  1 1 1 1 1 1     1 1 

CAQUETA ALL       Except 
Florencia 

1 1   1 1 1 1 

CAUCA Piemonte   1 1 1 1 1   1 1   1 

GUAINIA Cacahual   1 1 1 1 1 1     1 1 

Guadalupe   1 1 1 1 1 1     1 1 

Inírida   1 1 1 1 1   1 1   1 
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Territory Demography Health Education Housing Structure Income 

Country Regions States Municipalitie
s 

Age 
structure 
(populati
on < 5 
years) (%) 

Age 
structure 
(populatio
n > 60 
years) (%) 

Child 
mortality 
rate (< 5 
years) 
(per 
1000) 

Life 
expectan
cy at 
birth 

Illiterac
y rate 
(%) 16 

Men vs. 
Women 
literate 
proportion 

Access to 
piped 
water 
(%) 

Access to 
sanitatio
n 
facilities 
(%) 

Population 
below the  
poverty 
line (% less 
than US$ 
1/ day)  

Gini 
coefficie
nt 

COUNTRY ADM0 ADM1 ADM2 AGE_5Y_
PC 

AGE_60Y_
PC 

INF_MO
RT 

LIFE_EXP ANALFA
B 

LIT_MEN_
WO 

WATER_
PC 

SEWER_
PC 

POVERTY_
PC 

GINI_PC 

Mapiripana                     1 

Morichal 
Nuevo 

                    1 

Paná Paná                     1 

Puerto 
Colombia 

  1 1 1 1 1 1     1 1 

GUAVIARE ALL   1 1   1 1   1 1 1 1 

  La Macarena   1 1 1 1 1   1 1 1 1 

META Mapiripan   1 1 1 1 1 1 1   1 1 

PUTUMAY
O 

Colón         1 1   1 1   1 

Mocoa         1 1   1 1   1 

Orito         1 1   1 1   1 

Puerto Asís   1 1   1 1   1 1   1 

Puerto 
Caicedo 

        1 1   1 1   1 

Puerto 
Guzmán 

  1 1   1 1   1 1   1 

Puerto 
Leguíazamo 

        1 1   1 1   1 

San Francisco         1 1   1 1   1 

San Miguel 
(La Dorada) 

        1 1   1 1   1 

Santiago         1 1   1 1   1 

Sibundoy         1 1   1 1   1 
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Territory Demography Health Education Housing Structure Income 

Country Regions States Municipalitie
s 

Age 
structure 
(populati
on < 5 
years) (%) 

Age 
structure 
(populatio
n > 60 
years) (%) 

Child 
mortality 
rate (< 5 
years) 
(per 
1000) 

Life 
expectan
cy at 
birth 

Illiterac
y rate 
(%) 16 

Men vs. 
Women 
literate 
proportion 

Access to 
piped 
water 
(%) 

Access to 
sanitatio
n 
facilities 
(%) 

Population 
below the  
poverty 
line (% less 
than US$ 
1/ day)  

Gini 
coefficie
nt 

COUNTRY ADM0 ADM1 ADM2 AGE_5Y_
PC 

AGE_60Y_
PC 

INF_MO
RT 

LIFE_EXP ANALFA
B 

LIT_MEN_
WO 

WATER_
PC 

SEWER_
PC 

POVERTY_
PC 

GINI_PC 

Valle del 
Gamuez (La 
Hormiga) 

        1 1   1 1   1 

Villagarzón         1 1   1 1   1 

VAUPES Cururú         1 1   1 1   1 

Mitú         1 1   1 1   1 

Pacoa   1 1   1           1 

Papunaua   1 1   1 1         1 

Taraira   1 1 1 1 1   1 1   1 

Yavaraté   1 1 1 1 1   1 1   1 

VICHADA Cumaribo   1 1 1 1 1   1 1   1 

ECUADOR ALL ALL   1 1 1 1 1 1 1 1 1 1 

AZUAY EL PAN   1 1   1 1 1 1 1 1 1 

GUACHAPAL
A 

  1 1   1 1 1 1 1 1 1 

SEVILLA DE 
ORO 

  1 1   1 1 1 1 1 1 1 

CAÑAR DELEG   1 1   1 1 1 1 1 1 1 

CARCHI SAN PEDRO 
DE HUACA 

  1 1   1 1 1 1 1 1 1 

MORONA 
SANTIAGO 

HUAMBOYA   1 1   1 1 1 1 1 1 1 

PABLO SEXTO   1 1   1 1 1 1 1 1 1 
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Territory Demography Health Education Housing Structure Income 

Country Regions States Municipalitie
s 

Age 
structure 
(populati
on < 5 
years) (%) 

Age 
structure 
(populatio
n > 60 
years) (%) 

Child 
mortality 
rate (< 5 
years) 
(per 
1000) 

Life 
expectan
cy at 
birth 

Illiterac
y rate 
(%) 16 

Men vs. 
Women 
literate 
proportion 

Access to 
piped 
water 
(%) 

Access to 
sanitatio
n 
facilities 
(%) 

Population 
below the  
poverty 
line (% less 
than US$ 
1/ day)  

Gini 
coefficie
nt 

COUNTRY ADM0 ADM1 ADM2 AGE_5Y_
PC 

AGE_60Y_
PC 

INF_MO
RT 

LIFE_EXP ANALFA
B 

LIT_MEN_
WO 

WATER_
PC 

SEWER_
PC 

POVERTY_
PC 

GINI_PC 

NAPO QUIJOS   1 1   1 1 1 1 1 1 1 

ORELLANA AGUARICO   1 1   1 1 1 1 1 1 1 

PASTAZA ARAJUNO   1 1   1 1 1 1 1 1 1 

PICHINCH
A 

CAYAMBE   1 1   1 1 1 1 1 1 1 

SUCUMBI
OS 

CASCALES   1 1   1 1 1 1 1 1 1 

CUYABENO   1 1   1 1 1 1 1 1 1 

ZAMORA 
CHINCHIPE 

CENTINELA 
DEL CONDOR 

  1 1   1 1 1 1 1 1 1 

CHINCHIPE   1 1   1 1 1 1 1 1 1 

EL PANGUI   1 1   1 1 1 1 1 1 1 

FRENCH 
GUIANA 

ALL     1 1 1 1 1   1     1 

GUYANA ALL     1 1 1 1 1   1   1 1 

PERU ALL ALL   1 1 1 1 1   1 1 1 1 

ANCASH CARLOS F. 
FITZCARRALD 

  1 1 1 1 1 1 1 1 1 1 

UCAYALI PURUS   1 1 1 1 1 1   1 1 1 

SURINAME ALL     1 1 1 1 1   1 1   1 

 VENEZUELA ALL ALL   1 1 1 1 1 1 1 1 1 1 
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Completed data. 1 = data available, blank = no data available. 

Theme Indicators Field name 
EN 

BOLIVIA BRAZI
L 

COLOMBI
A 

ECUADO
R 

FRENCH 
GUIANA 

GUYAN
A 

PERU SURINA
ME 

 
VENEZUEL
A 

Demography Age structure (population < 5 years) 
(%) 

AGE_5Y_PC 1 1 CAQUETA 
(no); 
PUTUMAY
O (some 
No) 

1 1 1 Except 
ANCASH 

1 1 

Age structure (population > 60 years) 
(%) 

AGE_60Y_P
C 

1 1 CAQUETA 
(no); 
PUTUMAY
O (some 
No) 

1 1 1 1 1 1 

Housing 
Structure 

Access to piped water (%) WATER_PC 1 1 CAQUETA; 
PUTUMAY
O; 
GUAVIARE
; GUAINIA; 
VALPES; 
VICHADA 
(all media 
ADM0) 

1 1 1 1 1 1 

Access to improved sanitation 
facilities (%) 

SEWER_PC 1 1 CAQUETA; 
PUTUMAY
O; 
GUAVIARE
; GUAINIA; 
VALPES; 
VICHADA 
(all media 
ADM0) 

1   1 1 1 1 

Healthy Child mortality rate (until 5 years) 
(tasa/1000 habitantes) 

INF_MORT national 
data 

1 CHARCHI  
(no) 

1 1 1 1 1 national 
data 

Life expectancy at birth LIFE_EXP 1 1 CAQUETA; 
PUTUMAY
O; 
GUAVIARE
; GUAINIA 
(media 
ADM0) 

1 1 1 1 1 1 

Education Illiteracy rate (%) 16 ANALFAB 1 1 CAQUETA; 
PUTUMAY
O; 
GUAVIARE
; GUAINIA 

1 1 1 1 1 1 



33  

 

Theme Indicators Field name 
EN 

BOLIVIA BRAZI
L 

COLOMBI
A 

ECUADO
R 

FRENCH 
GUIANA 

GUYAN
A 

PERU SURINA
ME 

 
VENEZUEL
A 

(all media 
ADM0) 

Men vs. Women literate proportion LIT_MEN_W
O 

1 1 CAQUETA; 
PUTUMAY
O; 
GUAVIARE
; GUAINIA; 
VALPES; 
VICHADA 
(national 
data) 

1     1   1 

Income Population below the  poverty line 
(% less than US$ 1/ day)  

POVERTY_P
C 

1 1 CAQUETA; 
PUTUMAY
O; 
GUAVIARE
; GUAINIA; 
VALPES; 
VICHADA 
(national 
data) 

1   1 1 1 national 
data 

Gini coefficient (%) GINI_PC national 
data 

1 CAQUETA; 
PUTUMAY
O; 
GUAVIARE
; GUAINIA; 
VALPES; 
VICHADA 
(all media 
ADM0) 

1 1 1 1 1 1 

 

 

 


