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ABOUT THE CRITICAL ECOSYSTEM PARTNERSHIP FUND

The Critical Ecosystem Partnership Fund (CEPF) provides grants to nongovernmental and private
sector organizations so they can conserve some of the most biologically diverse yet threatened
ecosystems—the world’s biodiversity hotspots. The investments are even more meaningful because
these regions are home to millions of people who are impoverished and highly dependent on natural
resources.

The fund is a joint program of I'Agence Francaise de Développement, Conservation International, the
European Union, the Global Environment Facility, the Government of Japan, the MacArthur
Foundation and the World Bank.

Enabling civil society groups to have stronger voices and exert greater influence in the world around
them is the hallmark of our approach. Our grantee partners range from small farming cooperatives
and community associations to private sector partners, and national and international
nongovernmental organizations (NGOS).

Our grants:
e Target biodiversity hotspots in developing and transitional countries, and address many of the
U.N. Convention on Biological Diversity’s Aichi Targets, which are designed to save global

biodiversity and enhance its benefits to people.

e Are guided by regional investment strategies — ecosystem profiles — developed with local
stakeholders.

e Go directly to civil society groups to build this vital constituency for conservation alongside
governmental partners. Grants are awarded on a competitive basis to implement the
conservation strategy developed in each ecosystem profile.

e Create working alliances among diverse groups, combining unique capacities and eliminating
duplication of efforts.

e Achieve results through an ever-expanding network of partners working together toward
shared goals.

To date, we have supported more than 1,900 civil society groups and individuals in 89 countries and
territories.
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EXECUTIVE SUMMARY

The Tropical Andes Hotspot comprises the Andes Mountains of Venezuela, Colombia, Ecuador,
Peru, Bolivia and the northern tropical portions within Argentina and Chile. It covers 158.3
million hectares, an area three times the size of Spain. It is one of 35 global biodiversity hotspots,
defined as those regions that have at least 1,500 endemic plant species and have lost more than
70 percent of their natural habitat. These 35 hotspots cover only 2.3 percent of the Earth’s
surface but contain a disproportionately high number of species, many of which are threatened
with extinction. Given their strategic importance, hotspots serve as global priorities for
conservation.

The Tropical Andes stands unequaled among the 35 hotspots as measured by species richness
and endemism. It contains about one-sixth of all plant life in the world, including 30,000 species
of vascular plants, making it the top hotspot for plant diversity. It has the largest variety of
amphibians with 981 distinct species, of birds with 1,724 species, of mammals at 570 species,
and takes second place after the Mesoamerica Hotspot for reptile diversity at 610 species.

The hotspot also is noteworthy for its ecosystems services. It is the water source for the main
stems of both the Amazon and Orinoco rivers, the world’s largest and third largest rivers by
discharge. Its rivers provide water for the capital and industrial cities and for agriculture, and for
energy in western South America, including for its 57 million citizens. Its forests store 5.4 billion
tonnes of carbon, equivalent to the annual carbon emissions of 1 billion cars.

The Andes also is known for its exceptional cultural diversity. It is home to more than 40
indigenous groups who descend from one of the world’s six independent human civilizations.
Today, indigenous populations play important roles in economic activities, politics, land use and
stewardship, and as such, are important allies in biodiversity conservation. Moreover, lands
owned or reserved for indigenous peoples and communities total over 82 million hectares, which
represents over 52% of the hotspot’s land area. Unfortunately, poverty, income inequality, and
limited access to basic services persist in many rural indigenous, Afro-descendant, and mestizo
communities. Across the hotspot there are great disparities in wealth. According to the Andean
Community, a regional trade bloc, efforts to reduce poverty in the region have been successful
but overall poverty rates remain at more than 30 percent for the general population and more
than 60 percent in the rural areas.

Despite its rich biodiversity, the hotspot also ranks as one of the most severely threatened areas
in the tropics, with a large portion of its landscape having been transformed. The northern Andes,
with the fertile inter-Andean valleys of Colombia and Ecuador, are the most degraded as a result
of agriculture and urbanization. Forests remain in the higher and more inaccessible areas. In
contrast, extensive forests and grasslands remain in Peru and Bolivia, as agriculture and grazing
is less intense. Even in those countries, however, recent road improvements and expansion are
resulting in forest conversion and fragmentation.

These threats directly jeopardize the hotspot’s biodiversity. The profile identifies 814 globally
threatened species, the highest number of any hotspot, but still only a sub-set of the true number
because only amphibians, birds and mammals have been systematically assessed for the region.
Another 1,314 species occur in ranges so small as to be highly susceptible to rapid population
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declines. The Andes has 442 sites covering 33.2 million hectares known as key biodiversity areas
(KBAS), where these threatened species are known to survive. Only the Indo-Burma Hotspot has
more KBAs at 509 sites. The Andes has 116 Alliance for Zero Extinction (AZE) sites, areas that
encompass the last remaining populations of the most endangered and irreplaceable species.
Unfortunately, the profile finds that only 44 percent of the area under KBA designation, totaling
15.1 million hectares, is fully protected. The remaining 56 percent, totaling 18.8 million hectares,
is only partially protected or completely unprotected. Of the 116 AZE sites, 63 sites are not
protected. A 2013 study in Science identified Colombia’s Sierra Nevada de Santa Marta Natural
National Park as the most “irreplaceable” protected area in the world based on its sheltering

more than 40 endemic species, many of which are threatened with extinction.

Ambitious infrastructure development and extractive industry are changing the landscape and are
expected to propel massive transformation in the future. Under the South American Regional
Integration Initiative (IIRSA), 65 infrastructure projects were either in construction or being
planned in 2013 in sites that may have direct and/or indirect impacts in the KBAs. These projects
are mostly for road construction and carry a $12 billion budget. Hotspot countries invest on
average $125 billion a year in infrastructure development. Juxtaposed to this infrastructure
development is large-scale private and foreign investment, mostly for extractive industries. For
example, China invested $99.5 billion from 2005 to 2013 for mining, infrastructure and
hydrocarbon development in the Andean countries. The combination of the expansion in mining,
road and dam construction, cattle grazing and agricultural encroachment, compounded by the
impacts of climate change, are predicted to cause profound environmental change, particularly if
conservation and sustainable development are not prominent within national and regional
development agendas.

The seven nations of the Andes have responded to the environmental challenges by
strengthening their national environmental agencies and policies over the last decades. New
environmental ministries and policies have been established and additional funding allocated for
environmental protection. There also has been a trend toward decentralization of authority for
environmental management to local and regional governments, empowering local stakeholders to
take an active role in land and resource management. Funding has also increased from multiple
donor agencies. From 2009 to 2013, national governments and international donors channeled
$614.4 million for a wide variety of resource management projects and operations. Of this
amount, $336 million was allocated for activities that had biodiversity conservation as a principal
objective for the five-year period, of which civil society received $45 million for their
conservation projects. The profile finds that $45 million of donor funding was channeled to civil
society groups for biodiversity conservation, which averages $1.3 million per year per country
channeled directly to local and national conservation groups. Funding for biodiversity
conservation is a small fraction of the hundreds of billions of dollars invested for large-scale
development projects that have the potential to permanently transform large parts of the hotspot.

While governance for environmental protection has improved in recent decades, concerns still
remain. A worrisome trend has emerged recently in some countries, as environmental policies
and institutions have been relaxed and even dismantled in the name of unhindering regulations
that get in the way of economic growth. A general consensus exists that biodiversity
considerations are poorly valued in development planning and investment decision-making.
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Infrastructure and extractive activities are widely viewed as lacking sufficient social and
environmental safeguards to ensure their sustainability, leading to highly public environmental
and social conflicts in several countries. While decentralization holds the promise of more
effective resource management, local governments frequently lack the technical and financial
wherewithal to fulfill their environmental duties.

Andean civil society has been at the forefront of conservation over recent decades, serving as
environmental leaders and implementers of successful conservation and sustainable development
projects. The 133 environmental organizations identified in the ecosystem profile demonstrate
significant expertise, field experience, and the ability to bring various sectors together --
attributes that make the Andes a global leader in innovative approaches to conservation. The
Andes has a history of innovation arising from the NGO sector, having launched the first debt-
for-nature swap in Bolivia, for example. Today, Andean NGOs remain innovators in such fields
as REDD+ and payments for ecosystem services.

However, to realize their full potential to address the scale of the conservation challenge in the
Andes, significant resource and capacity limitations still need to be overcome. In all hotspot
countries, subnational and local organizations have significant shortfalls in technical staff,
administrative capacity, funding, and communications capability. Even national groups face
funding challenges. Some groups struggle to remain open, while others have closed in recent
years.

CEPF Niche and Investment Strategy

CEPF prepared the ecosystem profile for the Tropical Andes between September 2013 and
September 2014, through a process that involved the participation of more than 200 people
through eight workshops in all seven Andean countries.

The CEPF investment niche is to enable local indigenous, Afro-descendent, mestizo, and
environmental civil society groups to serve as effective advocates for and facilitators of multi-
stakeholder approaches that promote biodiversity conservation and sustainable development in
the Tropical Andes Hotspot. Civil society organizations stand in an excellent position to bridge
biodiversity conservation and sustainable development with goals of economic growth.
Collectively, they understand the needs and aspirations of local people, have technical expertise
and field experience in linking biodiversity conservation with local development, and have a
long track record of leadership in advocating for environmental and social sustainability.

The niche calls for supporting civil society groups at two mutually-dependent levels of action in
the highest priority KBAs and corridors of the hotspot:

e At the site level, CEPF will seek to put place the enabling conditions required to
achieve long-term conservation and sustainable development in the highest priority
KBAs. Support will target traditional management planning and implementation in
protected areas. In unprotected sites, CEPF will promote appropriate land management
designations, secure land tenure, and planning frameworks to foster a development path
that is based on sustainability. At the same time, CEPF will support the development of
incentive schemes that offer tangible benefits to local communities from biodiversity
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conservation and sustainable resource management.

e At the corridor level, CEPF will work to ensure subnational governance frameworks --
specifically with provincial, departmental, state, and municipal governments where
responsibility for resource management has been decentralized -- to support sustainable
development by mainstreaming biodiversity conservation into policies, projects and
plans undertaken by the private sector and governments.

o For the public sector, CEPF will support efforts with sub-national governments to
mainstream biodiversity conservation and sustainable development into landscape-
scale public policy planning and implementation frameworks. Special emphasis
will be placed on ensuring the social and environmental sustainability of large
development projects and mainstreaming biodiversity conservation into broader
development programs and financing schemes.

o For the private sector, CEPF will support opportunities to strengthen and scale up
the linkage between conservation and income generation, such as for coffee and
ecotourism. It will seek to scale up private sector financing for conservation. CEPF
will also promote constructive approaches to engage extractive industries and
infrastructure developers to ensure that social and environmental safeguards are
adopted for development schemes that put the KBAS at risk.

The CEPF niche calls for integrating two crossing-cutting themes into all relevant grant-making
objectives and programming: mainstreaming climate change resilience and strengthening
capacities for indigenous people and Afro-descendants. CEPF will seek to ensure the
sustainability of the results achieved through capacity building of those civil society partners that
are strategically positioned to achieve CEPF conservation outcomes. Furthermore, building local
capacities and mechanisms for sustainable financing will be paramount importance, as will
leveraging funding from existing incentive programs, such as Ecuador’s Socio Bosque program.
The niche also recognizes that CEPF’s role will need to be highly catalytic, to foster multi-
stakeholder alliances and to leverage new and existing resources to launch and/or strengthen a
development path that integrates the conservation of biodiversity and ecosystem services with
economic growth.

A total of 814 species, 442 site and 29 corridor outcomes are defined for the hotspot. To ensure
the greatest incremental benefit with the funding available, CEPF investment will focus on 36 of
the highest-priority KBAs found in seven conservation corridors, to help safeguard 171 globally
threatened species from extinction (see Figure X.1). Many of 36 priority KBAs overlaps with
indigeneous of Afro-descendant territories and are important for their ecosystem services. While
all KBAs are urgent priorities for conservation action and in need of investment and management
attention, they also have a high potential for conservation success.



Figure X.1. Priority KBAs and Corridors for CEPF Investment in the Tropical Andes Hotspot
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The CEPF investment strategy to achieve the conservation outcomes is presented in Table X. 1.
The strategy covers a five-year period and has been designed to complement investments by the
other funders. Within the investment strategy, seven strategic directions and corresponding
investment priorities will directly guide grant making.
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Table X. 1. Strategic Directions and Investment Priorities for CEPF in the Tropical Andes Hotspot

Strateaic Directions

Investment Priorities

Improve protection and
management of 36
priority KBAs to create
and maintain local
support for conservation
and to mitigate key
threats.

1.1 Support preparation and implementation of participatory
management plans that promote stakeholder collaboration in
managing protected KBAs.

1.2 Facilitate the establishment and/or expansion of indigenous,
private, and subnational reserves and multi-stakeholder
governance frameworks for conserving unprotected and
nartiallv nrotected KBAs.

1.3 Strengthen land tenure, management, and governance of
indiaenous and Afro-descendant territories.

1.4 Catalyze conservation incentives schemes for biodiversity

R T S P S

Mainstream biodiversity
conservation into public
policies and development
plans in seven corridors to
support sustainable
development, with a focus
on sub-national
governments.

2.1 Support land-use planning and multi-stakeholder governance
frameworks that create shared visions for integrating

biodiversity conservation and ecosystem services into the
carridnr-level devalnnmant

2.2 Integrate biodiversity objectives into development policies,
programs, and projects that impact resource use, including climate

rhanne anricnltiiral develnnment and water recniirrec

2.3 Promote traditional and innovative financial mechanisms for conservation,
including payments for ecosystem services, leveraging of rural and
micro-credit, mainstreaming biodiversity into climate change programs,

Promote local stakeholder
engagement and the
integration of social and
environmental safeguards
into infrastructure, mining
and agriculture projects to
mitigate potential threats to
the KBAs in the seven
priority corridors.

3.1 Build local capacity and facilitate public consultation and alliance
building in the assessment, avoidance, mitigation, and monitoring
of environmental impacts of large development projects that
pose a direct or indirect risk to the KBAs.

3.2 Encourage constructive approaches to promote environmental and
social sustainability of infrastructure, mining, and agriculture projects
through partnerships between civil society groups, the private

3.3 Integrate biodiversity objectives into development policies, programs, and

nrniarte ralatad tn mininn  infractriictiira and anricniltiira

Promote and scale up
opportunities to foster private
sector approaches for
biodiversity conservation to
benefit priority KBAs in the
seven corridors.

4.1 Promote the adoption and scaling up of conservation best practices
in those enterprises compatible with conservation to promote
connectivity and ecosystem services in the corridors.

4.2 Encourage private sector partners and their associations to
integrate conservation their business practices and implement
corporate social responsibility policies and voluntary commitments

4.3 Leverage of private-sector financing schemes, such as carbon
projects and green bonds that benefit the conservation
outcomes.

Safeguard globally
threatened species.

5.1 Prepare, help implement, and mainstream conservation action
plans for the priority Critically Endangered and Endangered
species and their taxonomic aroups.
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5.2 Update KBA analysis for mainstreaming to incorporate new
AZE sites and Red Listing of reptiles, freshwater species and
plants, based on addressing several high-priority information

6 Strengthen civil society 6.1 Strengthen the administrative, financial and project

capacity, stakeholder management, and fundraising capacity of civil society
organizations and indigenous and Afro-descendent authorities
to promote biodiversity conservation in their territories.

alliances and
communications to

achieve CEPF
conservation outcomes,
focusing on indigenous,
Afro-descendent and

6.2 Enhance stakeholder cooperation, alliance building and sharing
of lessons learned to achieve CEPF’s conservation outcomes,
includina efforts to foster hotspot-wide information sharina.

mestizo groups 6.3 Strengthen capacity in communications of CEPF partners to build

public awareness of the importance of the conservation outcomes.

6.4 Pilot and scale up promising approaches for the long-term financing
of local and national civil society organizations and their
conservation missions.

7 Provide strategic 7.1 Operationalize and coordinate CEPF’s grant-making processes and
leadership and effective procedures to ensure effective implementation of the investment
coordination of CEPF strateav throuahout the hotspot.

investment through a
regional implementation
team.

7.2 Build a broad constituency of civil society groups working across
institutional and political boundaries toward achieving the shared
conservation aoals described in the ecosvstem profile.

7.3 Engage governments and the private sector to mainstream
biodiversitv into policies and business practices.

7.4 Monitor the status of biogeographic and sectoral priorities in
ralatinn tn the lInnn-term <iistainahilitv af concervation in the

7.5 Implement a system for communicating and disseminating
information on conservation of biodiversitv in the hotspot.

Success for CEPF will be defined at the end of the investment period when each of the seven
corridors has made meaningful progress toward instituting key enabling conditions for
conserving biodiversity and ecosystem services for the long term. Among the conservation
results to be achieved, CEPF will aim to improve management in 36 priority KBAs. It will aim
to support planning frameworks and management and governance capacity in eight indigenous
territories to support improved community well-being and biodiversity conservation.
Furthermore, CEPF wil seek to pilot and scale up successful models to mainstream conservation
and sustainable development into private sector initiatives. Support will also result in consensus-
based land-use plans, policies and capacities in place to guide decision-making in support of
economic development that is compatible with biodiversity conservation. At least 50 NGOs and
civil society groups will have improved institutional capacity to achieve conservation outcomes.
Andean conservation groups will have the capacity for hotspot-wide networking and information
exchange, for meaningful collaboration on common priorities, and for ensuring their own
financial sustainability. At least 25 Critically Endangered or Endangered species will have
conservation action plans that are developed, in implementation, and adopted by a government
entity or other donor to ensure its sustainability.
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1. INTRODUCTION

Founded in 2000, the Critical Ecosystem Partnership Fund (CEPF) is designed to ensure
civil society is engaged in biodiversity conservation. It is a joint initiative of I’ Agence
Francaise de Développement, Conservation International (Cl), the European

Union, the Global Environment Facility (GEF), the Government of Japan, the John

D. and Catherine T. MacArthur Foundation, and the World Bank. Cl, as one of the founding
partners, administers the global program through the CEPF Secretariat.

CEPF is unique among funding mechanisms in that it focuses on biological areas—the world’s
biodiversity hotspots—rather than political boundaries and examines conservation threats on a
landscape-scale basis. A fundamental purpose of CEPF is to ensure that civil society is engaged
in efforts to conserve biodiversity in the hotspots, and to this end, CEPF provides civil society
with an agile and flexible funding mechanism complementing funding currently available to
government agencies.

CEPF promotes working alliances among community-based organizations (CBOS),
nongovernmental organizations (NGOs), government, academic institutions and the private
sector, combining unique capacities and eliminating duplication of efforts for a comprehensive
approach to conservation. CEPF targets transboundary cooperation for areas of rich biological
value that straddle national borders or in areas where a regional approach may be more effective
than a national approach.

Biodiversity and Civil Society

Biodiversity forms a key element of the environment that underpins human well-being, and its
loss diminishes human life and opportunities. Healthy, biodiverse ecosystems provide life-
sustaining resources, such as clean air, fresh water, a stable climate and healthy soils. Despite
recognition of this, loss of biodiversity is accelerating globally (Butchart et al. 2010).

There are many reasons for this contradiction between acknowledging the value of biodiversity
while allowing its destruction in pursuit of economic growth, but fundamentally it stems from
the choices of individuals based on the range of options available to them. Conservation,
therefore, is about changing people’s perspectives and goals, so they make decisions that favor
the maintenance of biodiversity and the sustainable use of resources.

Civil society organizations (CSOs) are in a unique position to influence people’s choices because
they are based within their communities. Unlike government, CSOs have no power to compel
people to change, so they have learned to influence choices and behavior by combining
education and incentives, and by helping people achieve their aspirations for development while
taking a long-term perspective on the environment. Not surprisingly, many local communities
possess knowledge and practices that are essentially pro-environment, and by working together
on issues that are obstacles to their development, such as land rights or access to health and
education services, they can simultaneously achieve conservation goals.



Biodiversity and the threats to it are not distributed evenly over the face of the globe.
Conservation organizations can maximize the effectiveness of their limited funds by focusing on
the places that are the most important and where action is most urgent. One of the most
influential priority setting analyses was the identification of biodiversity hotspots (Myers et al.
2000, Mittermeier et al. 2004), defined as regions that have at least 1,500 endemic plants species
and have lost at least 70 percent of their natural habitat. There are 34 hotspots globally, covering
15.7 percent of the earth’s surface. The intact natural habitats within these hotspots cover only
2.3 percent of the world’s surface, but contain half of all plants and 77 percent of all terrestrial
vertebrates. There are five hotspots in South America: Tropical Andes, Tumbes-Choco-
Magdalena, Atlantic Forest, Cerrado and Chilean Winter Rainfall and Valdivian Forests.

The majority of hotspots are in tropical countries that struggle with issues of poverty and human
development, and where local conservation efforts suffer from the shortage of funds and support.
The Critical Ecosystem Partnership Fund was established in 2000 to channel funding to civil
society organizations in this subset of hotspots in developing countries. CEPF’s goals are to
support civil society to engage in action for the conservation of globally important biodiversity
while building capacity and enhancing human livelihoods.

In 2013, the CEPF Donor Council selected the Tropical Andes (Figure 1.1) as eligible for
funding. Before launching any grants program, CEPF commissioned the preparation of this
document, an ecosystem profile of the hotspot. The profile presents a snapshot of the current
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state of the hotspot, identifying priorities and opportunities for action. It was developed by
compiling published information, consulting with experts, and engaging in discussions with
governments, CSOs and local communities across the region. In all, more than 200 people
contributed their time and knowledge over twelve months, November 2013-October 2014.

CEPF Investment in the Tropical Andes, 2001-2013

The current ecosystem profile builds on the results achieved and lessons learned from CEPF’s
previous investments in the Tropical Andes, which spanned two periods, from 2001 to 2006 and
from 2009 to 2013. Phase | investments, which totaled $6.13 million, targeted the Vilcabamba-
Amboré conservation corridor of southern Peru and northern Bolivia, a 30-million hectare swath
of forested landscapes that covers almost 20 percent of the hotspot area, where conservation
actions were still largely nascent at the time. CEPF selected the corridor due to the large
extensions of well-preserved forests that presented excellent opportunities for conservation,
juxtaposed to looming threats that put these areas at risk if conservation actions were not taken.

Several seminal achievements resulted in this first phase:

e More than 4.4 million hectares were brought under legal protection through the
declaration of nine new national parks, indigenous reserves, private protected areas, and
Brazil nut concessions. Furthermore, 17 protected areas covering nearly 10 million
hectares experienced management improvements through a wide range of conservation
initiatives.

e CEPF introduced innovative grassroots livelihoods projects compatible with biodiversity
conservation, helping indigenous and mestizo communities to generate new sources of
income. As one example, CEPF was the first donor to provide significant support to
Brazil nut collectors of Madre de Dios, which resulted in formal land rights to 130 nut
gatherers and the sustainable management of 225,000 hectares of forest vital to
landscape connectivity.

e CEPF’s binational corridor-level vision led to a more integrated approach to developing
landscape-scale conservation strategies and to increased collaboration between major
stakeholders, including government agencies and civil society organizations from Peru
and Bolivia. This broader approach represented a departure from earlier conservation
initiatives that often were treated in isolation, had weak collaboration, and lacked
common goals to integrate protected areas within a larger corridor framework.

e Environmental leaders and institutions developed new capacities to meet the
conservation challenges of the region. For example, support to the Sociedad Peruana de
Derecho Ambiental (SPDA) resulted in Peru’s first private protected areas, which
proved so successful that it has been adopted across the country. Since its first CEPF
grant, SPDA continues operate in the region. Local environmental and indigenous
leaders also emerged and remained at the forefront of efforts to promote the sustainable
development of their regions.

Phase Il investments totaled $1.79 million and targeted the smaller Tambopata-Pil6n Lajas sub-
corridor between Peru and Bolivia. The objective was to support local civil society groups to
mitigate the expected impacts from upgrading two dirt roads to highways—the Southern Inter-
Oceanic Highway in Peru and the Northern Corridor Highway in Bolivia. While economic



opportunities were expected to emerge from the projects, the upgrading also was expected to fuel
migration, deforestation, land invasion, hunting and mining. In the course of Phase 11
implementation, the sub-corridor experienced a significant rise in illegal mining and
deforestation.

Under the second phase, CEPF grantees demonstrated the efficacy of empowering local civil
society to advocate environmental and social sustainability, particularly with respect to
infrastructure projects.

In Phase Il, CEPF investments helped to lay a foundation to promote conservation and to
mitigate negative impacts from these infrastructure projects to help achieve several notable
results:

e The core areas of five protected areas covering 4.4 million hectares remained intact,
withstanding strong pressure from gold mining, agricultural encroachment, and logging.

e Capacity building of indigenous and mestizo communities and local environmental
groups allowed them to proactively engage in road design planning and impact
monitoring, and thereby, to successfully advocate for adherence to environmental and
social safeguards. Community-based mechanisms developed under CEPF demonstrated
the efficacy of working at the community level when dealing with infrastructure projects.
Furthermore, agroforestry projects, particular for cacao and Brazil nuts, offered
communities living next to the roads opportunities to maintain forest cover and increase
their income.

e Support to 11 multi-stakeholder alliances and numerous local civil society groups helped
to integrate environmental and social safeguards and conservation goals into eight
regional and national policies related to highway and dam development, gold mining,
private protected areas, sustainable financing, logging concessions and REDD+.

In both investment phases, CEPF collaborated closely with the Bolivian and Peruvian national
environmental trust funds of FONDAM, FUNDESNAP, and PUMA, leveraging approximately
$2 million in additional funding for CEPF grants.

Through CEPF, partners realized many important objectives that put the Vilcabamba - Amboré
corridor on a stronger conservation trajectory. However, several key threats remain to this day,
and new ones have emerged, which together pose profound challenges to the future of
biodiversity and local communities of the hotspot, as the ecosystem profile describes in more
detail. Given the operating milieu, the role of local environmental and social civil society groups
remains critical to ensure that future development in the Tropical Andes takes into full
consideration the vital role of the hotspot’s ecosystem services and biodiversity, as well as the
needs and aspirations of indigenous, Afro-descendent, and mestizo communities, which often
have not benefitted to the extent possible from the hotspot’s rapid economic growth.

CEPF’s investments in the Tropical Andes provide a firm foundation and important lessons upon
which to launch a new investment phase in the Andes at this time. CEPF’s Donor Council
therefore directed the CEPF Secretariat to undertake a new ecosystem profiling process, one that
would cover the entire hotspot.



The ecosystem profile summarizes and analyzes a wealth of biodiversity and socioeconomic data
for a region of immense value for global conservation efforts and human wellbeing. Although
the primary purpose of the profile is to provide a strategy for CEPF investment in the Tropical
Andes, it also is designed to serve other donors, government agencies, civil society
organizations, and private sector groups to help develop their strategies and programs. As the
subsequent chapters make clear, the biodiversity value of the Tropical Andes is very high, but so
too are the threats. Coordinated efforts among multiple institutions are required to confront the
challenges facing the region today.



2. BACKGROUND

Under the coordination of CEPF, the development of this ecosystem profile and investment
strategy for the Tropical Andes Hotspot was conducted by NatureServe, a nonprofit organization
that focuses on providing the scientific basis for conservation actions, in collaboration with
EcoDecision, an Ecuador-based social enterprise dedicated to developing new ways to finance
conservation. Preparation began formally with the effort’s launch on September 30, 2013,
through an announcement that was widely circulated in both English and Spanish to conservation
professionals, academics, government officials and donors who work in the hotspot countries.
The announcement also appeared on the CEPF and the Spanish-language Environmental
Services Network (Redisas) Facebook pages and Twitter feeds.

The profiling process involved a compilation of existing electronic data sets on biodiversity,
climate, threats, landscape condition, and ecosystem services and an extensive consultation
process with stakeholders from throughout the hotspot. The profiling team performed research
and analysis at the country level to generate draft biodiversity priorities and key socioeconomic
and policy factors that were subsequently reviewed by national experts from the seven countries
within the hotspot in workshop settings. During the workshops, participants reviewed
preliminary delineation of KBAs, identified priority threats and key actors, proposed strategies to
promote conservation in the KBAs, and described existing conservation funding mechanisms
available in the country. The development of the final profile took place through a three-step
process: preliminary data compilation and analysis, stakeholder consultation, and final
production and approval.

2.1 Preliminary Data Compilation and Analysis

The profiling team first generated a summary of baseline information describing relevant factors
(e.g., climate, biodiversity, socioeconomic, policy, investment, threats) that influence
conservation opportunities and limitations in the ecosystems of the Tropical Andes Hotspot. A
major activity was the definition of conservation outcomes in the hotspot using standard KBA
analysis (Langhammer et al. 2007).

To ensure acquisition of the most relevant and up-to-date socioeconomic, policy and civil society
information, in-country experts were consulted (Appendix 1). The profiling team prepared a
standard framework for the experts to complete in order to gather qualitative and quantitative
data in a consistent manner, allowing tabulation, cross-country comparisons and subsequent
review at the stakeholder consultation workshops.

2.2 Stakeholder Consultation

Stakeholder consultation included an external Advisory Committee, national stakeholder
consultation workshops, meetings with stakeholders, and a final regional consultation workshop.
The external Advisory Committee was comprised of six internationally known experts on diverse
aspects of Andean conservation (environmental policy, socioeconomics, conservation planning
and private sector involvement) and was formed to provide guidance and inform key decisions
during the profiling process (Appendix 2). Specifically, the Advisory Committee provided input
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on the format and agenda of the stakeholder consultation workshops, reviewed preliminary
conservation outcomes and strategies, reviewed drafts of the profile, and provided input on
technical issues that came up during the profiling process. The Advisory Committee met through
conference calls on four occasions. Members who could not attend the calls provided written
feedback to information sent prior to each conference call.

The profiling team organized a stakeholder consultation workshop with national experts in each
of the seven countries of the hotspot. The objectives of the workshops were to enhance and
improve preliminary information, identify key threats and suggest conservation strategies, and
provide information on conservation financing and civil society. The workshop also served to
inform stakeholders of and garner their support for the profiling process and outcomes.
Workshop participants were carefully selected to provide diverse experiences and perspectives
from different parts of the hotspot within each country. In advance of the workshops, participants
received the workshop agenda and key thematic questions to best prepare them to transmit their
knowledge and concerns.

A total of 163 national experts participated in these seven workshops. The names of all of these
participants are listed at the beginning of this report. The seven two-day workshops (with the
exception of Venezuela where the workshop was a single day) took place during the period mid-
November 2013 through early February 2014 (Table 2.1). To increase attendance, the workshops
were held in a central location in the capital city of each country except Argentina, where the
workshop was held in the northern city of Tucuman to increase participation of experts living
and working within the Tropical Andes Hotspot. The participants included representatives of
national and regional governments and civil society (local and international conservation NGOs,
economic and community development NGOs, academic institutions, indigenous organizations,
and representatives of the private sector concerned with the sustainable use of natural resources).
The number of workshop participants was highest in those countries where the hotspot comprises
a large part of the land area (Colombia, Ecuador, Peru, Bolivia) and somewhat less in countries
at the geographical extremes of the hotspot (Venezuela, Argentina, Chile).

Table 2.1. Stakeholder Consultation Workshops Held in the Tropical Andes Hotspot

. Regional
National Workshops Workshop
Argentina | Bolivia Chile Colombia | Ecuador Peru Venezuela Ecuador
Location
\(Ig;?cr)ic?ligca Tucuman La Paz | Santiago Bogota Quito Lima (3) Caracas Quito
| order of @) ) () ) @) (5) ®)
workshop)
Date of Dec 10- Feb 6- Feb 3-4, Nov 19- Nov 14- Dec 5-6, Jan 28, September
workshop 11,2013 | 7,2014 2014 20, 2013 | 15, 2013 2013 2014 18, 2014
No.of 19 30 12 33 32 25 12 26
participants

TIncludes only in-country participants and excludes representatives from CEPF, NatureServe and EcoDecision.

Stakeholder consultation workshops were led and moderated by the profiling team to effectively
cover biological, social, governance, policy and investment aspects of the consultation. The
workshop style and format that was used fomented active participation and interaction.
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Furthermore, the use of standard-format questionnaires to capture breakout-group input
permitted quick tabulation by the profiling team during the workshops to immediately highlight
and share stakeholders’ conservation priorities. Because the workshop methodology evolved
somewhat through the consultation process, participants in the first two workshops (Ecuador and
Colombia) were later asked to answer two additional multiple choice questions via the web-
based survey tool Survey Monkey to gain additional information that had not been covered in
those earliest workshops. Participants were asked to (a) rank effectiveness of public policy (by
sector) to influence conservation in specific KBAs and (b) rank key civil society organizations
according to their capabilities, based on human and financial resources. This information was
gathered directly during the subsequent five workshops.

During the stakeholder consultation workshops, special themes relevant to the tropical Andes
were covered, such as montane forests and biodiversity; water protection and management
(paramos, wetlands, glaciers, rivers) to ensure clean water for towns/cities, agriculture, tourism,
and other ecosystem services; effects of a changing climate on elevational distributions of
species; status of indigenous populations and land ownership; and building civil society capacity
to influence public policies to reduce threats to the diversity and function of natural systems. The
output of these workshops included details on threats to specific species, sites and ecosystems;
limitations to establishing or implementing policy and regulations; previous lessons learned:;
success stories with respect to protection of tropical Andean species and ecosystems and
sustainable use of their benefits; and comments and suggestions for future needs and the CEPF
conservation strategy.

In all countries, the profiling team met individually with stakeholders who could not attend the
workshops; they represent the same kinds of civil society organizations and government agencies
that attended the workshops, and their names and institutions are included in the list of experts at
the beginning of the profile. The profiling team also met with other conservation donors funding
efforts in the region. These meetings complemented the workshops by providing additional
perspectives and information, especially on environmental policy, financing, the strength of civil
society organizations, and leveraging opportunities.

Once the profile was drafted and a provisional strategy established, the profiling team held a one-
day regional consultation workshop in Quito, Ecuador, on September 18, 2014, to review the
document and consider conservation strategies from a regional perspective. This event brought
together 26 representatives of donor agencies, government, and regional, national, and local civil
society from the countries in the hotspot. Two members of the Advisory Committee attended this
workshop. The outcomes of this meeting were then used to revise the draft profile and strategy.

2.3 Production and Approval

The profile was developed in close collaboration with the CEPF Secretariat, which reviewed all
drafts. A full draft of the profile was circulated to stakeholders for review in advance of the
September 2014 regional consultation workshop. The profile advisory committee also submitted
comments on this draft. The CEPF Working Group then reviewed a subsequent draft in 11
December 2014. CEPF’s Donor Council approved the profile in March 2015.



3. BIOLOGICAL IMPORTANCE OF THE HOTSPOT

3.1 Geography

The Tropical Andes Hotspot includes the longest and widest cool region in the tropics, covering
more than 1.5 million kilometers squared, an area three times the size of Spain, covering
extensive latitudinal ranges and occupying an elevation range from 500 meters to over 6,000
meters. Steep slopes, deep gorges, and wide valleys characterize the entire range, and a vast high
mountain plain, the Altiplano, extends at elevations above 3,500 meters across much of southern
Peru and western Bolivia. A large number of snow-capped peaks are found throughout the
hotspot. The treeline lies between 3,800-4,500 meters near the equator and above 4,500 meters
from 15° S to the southern limit of the hotspot. It forms the northern half of the world’s longest
continental mountain range.

From the north, the hotspot begins as a series of isolated areas in Venezuela in the Cordillera de
la Costa (cordillera means range, and is used extensively in naming geological features in Latin
America), a chain of geologically distinct small mountains that abut the northern South
American coast. The hotspot extends to the west and south at the northern terminus of the Andes
proper where two branches occur: the Cordillera de Merida and the Cordillera de Perija, which
forms a part of the border with Colombia. In Colombia, the Andes are divided into three ridges,
which stem from a massif located at 2° N latitude, and are separated by two valleys running from
south to north: the Magdalena Valley separates the Eastern from the Central Cordillera, and the
Cauca Valley separates the Central from the Western Cordillera. The Eastern Cordillera, where
the capital city of Bogota is located, is the broadest of the three ridges. The Central Cordillera is
the highest of the three ridges and contains several active volcanoes, some of them partially
covered by snow (Fjeldsa and Krabbe 1990). The narrow and relatively low Western Cordillera
borders the northern portion of the Tumbes-Choc6-Magdalena Hotspot. The Tropical Andes
Hotspot additionally includes the isolated Sierra Nevada de Santa Marta on the Caribbean coast
of Colombia. With its highest point at 5,700 meters elevation, this massif is the highest coastal
mountain in the world.

From southern Colombia south through Ecuador to 3° S latitude, the Andes form two parallel,
north-south mountain chains, the Eastern and Western Cordilleras, that form a narrow (150-180
kilometers wide) range 600 kilometers long (Clapperton 1993). The two cordilleras of the
Ecuadorian Andes are joined by a series of inter-Andean valleys at elevations above 2,000
meters.

In southern Ecuador and northern Peru, the Andes form an intricate mosaic of mountain systems,
some of them running from north to south and others from east to west. Here, at the confluence
of the Chinchipe River with the Marafion and Huancabamba rivers, the Andes become lower in
elevation and drier (Josse et al. 2009a). The Porculla Pass in the Huancabamba Depression (6°S,
2,145 meters) defines the limit between the northern and the southern portions of the Tropical
Andes. South to the department of Cajamarca in Peru, the Marafion Valley separates the Central
from the Western Cordillera. The Central Cordillera is continuous but lower than the Western
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Cordillera, where peaks reach higher than 6,000 meters. The Andes in this region are divided
into several discontinuous massifs, the cordilleras Blanca, Huayhuash and Raura.

The Western and Central cordilleras converge near Lake Junin in central Peru. From here south
to La Paz, Bolivia, the Andes are continuous and high, with no mountain pass lower than 4,000
meters. The Altiplano of southern Peru and Bolivia is an area of wide, internally drained plains
containing large lake complexes. Historically, a giant lake covered the region. After several
cycles of flooding and subsequent glacial periods, the giant lake fragmented into several smaller
lakes (Servant and Fontes 1978, Ballivian and Risacher 1981, Argollo and Mourguiart 1995).

The southern limit of the hotspot in northern Argentina and northern Chile includes several
isolated areas in a complex of cordilleras and valleys between 2,000 and 4,000 meters elevation.
Here the hotspot borders the extremely arid Atacama Desert to the west and the Chaco
woodlands to the east and south. South of the Chilean portion of the hotspot, temperate forests
are considered a separate hotspot named Chilean Winter Rainfall and Valdivian Forests.

The Tropical Andes Hotspot encompasses the headwaters of some of the world’s largest river
systems, as well as important lake environments. The western slopes of the Andes drain to the
Pacific and the northern slopes to the Caribbean, while the eastern Andes drain to the Amazon
and Orinoco rivers (Dunne and Mertes 2007). Most of the seasonal water flow variations and
water chemistry of the Amazon and its tributaries are the result of rainfall and erosion in the
Andes (McClain and Naiman 2008). Scattered across the middle to high elevations of the hotspot
are lakes, most formed from depressions created by mountain glaciers and filled by runoff and
groundwater (Young 2011). The Altiplano of southern Peru and western Bolivia includes the
world’s largest high-elevation lake, Lake Titicaca (8,300 kilometers squared), famed for its
unique, isolated and threatened freshwater biodiversity (Villwock 1986, Rodriguez 2001). Two
large, shallow, brackish lakes, Uyuni (10,000 kilometers squared) and Coipasa (2,220 kilometers
squared), occur in the southern Altiplano.

3.2 Geology

The Tropical Andes result from plate tectonic processes caused by the subduction (movement of
one plate under another) of oceanic crust beneath the South American plate (Oncken et al. 2006).
The main cause of the rise of the Andes is the compression of western rim of the South American
Plate due to the subduction of the Nazca Plate. The complex arrangement of the northern Andes
results from the additional action of the Caribbean Plate (Gregory-Wodzicki 2000). Different
sections of the Andes began to rise at different times during the Mesozoic period (250-66 million
years ago), but the high elevations of the Andes rose relatively quickly during the past 20 million
years (Gregory-Wodzicki 2000, Garzione et al. 2008).

The hotspot has many active volcanoes, clustered in two volcanic zones separated by areas of
inactivity (Stern 2004). The Northern Volcanic Zone includes numerous volcanoes from Bogota,
Colombia, south through Ecuador. The Central VVolcanic Zone stretches from southern Peru to
northern Chile and Argentina. Volcanos in both zones show periods of recent activity, and some
threaten human settlements. A 1985 eruption of the Nevado del Ruiz volcano in the Central
Cordillera of Colombia buried an entire village, killing more than 23,000 people (Stern 2004).
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The Andes host large ore and salt deposits along with exploitable amounts of hydrocarbons
(Fontbote et al. 1990). The southern portion of the hotspot in Chile and Peru contains some of
the largest known copper deposits in the world. The dry climate in the central and western Andes
also led to the creation of extensive deposits of potassium nitrate. Yet another result of the dry
climate is the salt flats of southern Altiplano, with lithium deposits that include the world’s
largest reserve of the element. Volcanic activity during the Mesozoic (250-66 million years ago)
and Neogene (23-2.5 million years ago) in central Bolivia created the Bolivian tin belt as well as
the famous, now depleted, silver deposits of Cerro Rico de Potosi.

3.3 Climate

Tropical Andean climates are noteworthy for the degree to which they vary over small spatial
scales. Climate variation reflects the effects of topography; location along the western edge of
the South American continent and adjacent to cold (in the south) and warm (in the north) Pacific
waters; the movement of the Intertropical Convergence Zone; and easterly trade winds (Martinez
etal. 2011, Young 2011). As is true for anywhere in the tropics, daily variation in temperature is
greater than seasonal temperature variation. The trade winds drop most of their moisture on the
eastern slopes of the Andes, creating a rain shadow and consequently drier conditions in the
inter-Andean valleys and altiplano. North of the equator, warm Pacific water leads to humid
conditions on the western Andean slope. South of the equator, the western slopes of the Andes
are very dry as a result of the cold Humboldt Current running along the coast. Temperatures
decline with elevation due to adiabatic cooling (caused by the decrease in air pressure with
elevation), and seasonal precipitation is driven by the northward and southward movement of the
Intertropical Convergence Zone. The Intertropical Convergence Zone is a band surrounding the
tropical region of the globe that displaces trade winds and promotes convective thunderstorm
activity. Variation in Andean climate is compounded by irregular El Nifio-Southern Oscillation
(ENSO) events that occur every three to seven years and alter precipitation patterns throughout
the Andes (Martinez et al. 2011, Young 2011).

Local topography plays a large role in determining the climate of a particular area in the Andes.
Deep valleys may contain all variants in climate due to elevation differences and rain shadow
effects. The mildly seasonal rhythms in precipitation found at the equator become increasingly
pronounced at higher latitudes in the south with a strong dry season in southern Peru and Bolivia
amplified into a monsoonal air circulation system (Young 2011). This spatial and temporal
variability in precipitation characterize the Tropical Andes. The western Andes in Colombia and
northern Ecuador border the Choco region, famed for receiving up to 10 meters of precipitation
annually, which ranks among the wettest places on Earth. Southern Ecuador and northern Peru,
in turn, are the Andean areas with the greatest shifts in precipitation due to ENSO. The heavy
rains of El Nifio years occur with the warm phase ENSO, which is caused by increased sea
surface temperature in the tropical Pacific Ocean (Caviedes 2001). These occasional years with
warm ocean temperatures bring rain to an otherwise dry environment in northwestern South
America roughly every three to seven years. Species ranges fluctuate in response (Caviedes
2007), as does mountain glacier mass balance (Vuille et al. 2008). Additional climatic variability
in the Andes occurs over decadal, centennial and millennial timescales (Ekdahl et al. 2008).
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The most dramatic differences in species composition and ecosystem structure in the Tropical
Andes result from climate gradients that are closely linked to elevation. However, the
relationship between elevation and climate is complex because several factors vary with
elevation. Average temperature decreases with elevation, but the daily temperature range can
increase with elevation. One factor that shifts nonlinearly with elevation is frost, which becomes
a relevant climate factor only above mid to high elevations. Still other climate factors are
affected by both local features and geographic location. For example, the number of hours of
exposure to solar radiation is determined by both slope aspect (the direction a mountain slope
faces) and latitude (Young 2011 and references therein). Interaction between these local
influences on climate and continental and global-scale events has set the climate stage upon
which species have evolved and ecological communities have assembled.

3.4 Habitats and Ecosystems

The Tropical Andes Hotspot contains a remarkable variety vegetation types that result from the
large altitudinal gradients and climatic factors caused by the interaction of the complex
topography with trade winds and oceanic influences. Six major ecosystem types occur: paramo,
evergreen montane forest, humid puna, dry puna, seasonally dry tropical montane forest and
xerophytic scrub.

Andean paramos are insular formations dominated by tussock-forming grasses and shrublands
that occur above the continuous forest line and below the permanent snowline of the highest
peaks of the Northern Andes (Luteyn 1999). They often occur in very humid conditions under
which vegetation and soils have developed highly efficient moisture regulating mechanisms.
This characteristic makes paramos a key source of clean water for Andean cities located
downstream. Paramos include an array of plant communities that harbor the most diverse
mountain flora in the world (Smith and Cleef 1988) and have high levels of endemism in both
species and genera (Sklenar and Ramsay 2001). Recent genetic analyses indicate that paramos
may harbor the world’s fastest evolving species (Hughes and Eastwood 2006, Madrifian et al.
2013). The species currently found in paramos have likely been heavily influenced by humans,
especially through their widespread use of fire to increase productivity (White 2013). The
southernmost paramos, known locally as “jalca” grasslands by some authors (Tovar et al. 2012),
occur in the high elevations of northern Peru west of the Marafidn River (Sdnchez-Vega and
Dillon 2005, Weigend 2002, 2004).

Evergreen montane forests cover approximately 20 percent of the hotspot, occupying a wide
altitudinal range (~500-3,500 meters) along both parts of the western and most of the eastern
slopes of the Tropical Andes. Because of the steep slopes of these mountains, it is possible to
find altitudinal gradients of 3,000 to 4,000 thousand meters in a horizontal distance of only 50—
100 kilometers. This forest type also covers the Cordillera de la Costa in northern Venezuela and
the Sierra Nevada de Santa Marta in Colombia, two outlying mountain ranges that are part of the
hotspot. Along the eastern slopes of the Andes two rather distinct ecological subdivisions occur
within the evergreen montane forest: the sub-Andean belt below 2,000 meters of elevation and
the cordilleran belt proper, which runs from 2,000 meters up to the treeline. This distinction is
associated with a discontinuous sub-Andean mountain system that includes much older geologic
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formations, some including sandstone substrates, which harbor unique plant communities. The
soils in the cordilleran belt are much younger due to the recent uplift of the high Andes.

Seasonally dry montane forest and xerophytic scrub are restricted to the middle and lower
portions of the inter-Andean valleys, following the courses of major rivers such as the
Guayllabamba, Marafion and Apurimac, and smaller deep gorges and valleys throughout the
region. These areas have a pronounced water deficit due to the rain shadow effect. Further south,
in Bolivia and northern Argentina, seasonally dry forests also occur in inter-Andean valleys, but
in these higher latitudes, water deficit is more often the result of climatic seasonality than a
consequence of a rain shadow. The western slope of the Andes adjacent to the Sechura desert in
Peru also holds remnants of dry seasonal forest in the north that grade into xerophytic scrub
toward the Chilean border.

Humid puna occurs from northern Peru to the central portion of the eastern cordillera in Bolivia,
including the high-Andean basin of Lake Titicaca. This almost flat basin filled with water several
times during the Holocene (11,700 years ago to the present), and now contains soils
characterized by lake and glacial sediments. The humid puna is a grassland ecosystem type that
covers a wide elevational range, from 2,000 to 6,000 meters, and is roughly as extensive as
evergreen montane forests within the hotspot. Some areas of puna contain remnants of forest
dominated by trees in the genus Polylepis. Significant portions of the moist puna were probably
once covered by Polylepis forests, but ancestral land uses by the human settlers of this landscape
have significantly reduced these forests, replacing them with grasslands and scrub (Josse et al.
2009). In the topographic depressions of the wet puna, as well as surrounding lakes and other
water courses, there are numerous and sometimes large wetlands and peat bogs.

The dry puna, another Andean grassland and herbaceous ecosystem type, is characterized by
reduced precipitation and occurs in the central-southern portion of western Bolivia, northwestern
Argentina, and adjacent areas of southwestern Peru and northeastern Chile. The dry puna is
extensive, representing about 15 percent of the hotspot area, with an elevational range from
2,000 meters in the eastern valleys (where it is known as dry pre-puna) up to 6,000 meters on the
high peaks of the western cordillera. VVegetation of the dry puna is highly diversified and forms
several unique systems.

In addition to these major ecosystems, a number of transition zones to ecosystems outside of the
hotspot further contribute to its diversity of habitats and species. The lower elevations of the
northwestern Tropical Andes are dominated by evergreen montane forest that transitions to
lowland wet forest in the Choco-Tumbes region. Similarly, most of the eastern border of the
hotspot transitions to the lowland wet forest of the Amazon Basin. Parts of the northern edge of
the hotspot in Colombia and VVenezuela transition to Caribbean dry forest. The southern portion
of the hotspot in Chile and Argentina transitions to montane grasslands and steppe, whereas the
southwestern border transitions to the dry Atacama Desert in southern Peru and northern Chile.
Further south, the Atacama Desert gives way to temperate rainforests and the Chilean Winter
Rainfall and Valdivian Forests Hotspot.

The Huancabamba Depression in northern Peru creates a natural dispersal barrier between the
northern and the central Andes. The composition of faunal communities differs strikingly across

14



this short distance (Duellman 1979, 1999; Duellman and Wild 1993). For plants, the area
surrounding the Huancabamba Depression is one of especially high diversity with endemic
species and even genera (Weigend 2002, 2004). This region is also considered the transitional
floristic zone between the northern and southern Tropical Andes (Simpson and Todzia 1990,
Gentry 1982).

3.4 Species Diversity, Endemism and Global Threat Status

The Tropical Andes Hotspot is the most diverse hotspot currently recognized, with a greater total
of species and a greater total of endemic species than anywhere else on Earth (Mittermeier et al.
2011). Although the origins of Andean and adjacent Amazonian diversity are incompletely
understood despite decades of research (Haffner 1969, Endler 1982, Fjeldsa et al. 1999, Rahbek
and Graves 2001), the rich flora and fauna is a function of the long isolation of South America
from other continents during most of the Cenozoic Era (65 million years ago to the present), the
faunal and floral interchange between North and South America that took place in the last few
million years, and the formation of the Andes massif itself. The relatively recent uplift of the
highest peaks of the Andes during the last 5 million years (Garzione et al. 2008) has caused rapid
recent diversification (Hughes and Eastwood 2006).

Several studies focusing on Andean biogeography (e.g., Roy et al. 1997; Garcia-Moreno et al.
1999) suggest that montane biota are the product of a combination of two important factors: (a)
geological events with local to regional impacts on community structure and ecological
processes, and (b) paleoclimate history. Alternating glacial and interglacial periods over the past
2.5 million years resulted in climate zones shifting up and down slope, leading to changes in
isolation and connectivity that created ideal conditions for speciation events in diverse groups of
organisms (Hooghiemstra and VVan Der Hammen 2004, Ribas et al. 2007).

The varied climates found in the Andes today also play a major role in explaining high
biodiversity in the Andes. Species diversity increases with annual precipitation (Kalin Arroyo et
al. 1988, Rahbek and Graves 2001, Pyron and Weins 2013), helping to explain high diversity on
the predominantly wet eastern slopes of the Andes and in the very humid Choc6 region of
western Colombia and Ecuador. The variation of climates spatially also promotes beta diversity
(species turnover across geography) due to specialization of floras and faunas to particular
climates. Thus a diverse cactus flora can occur in dry valleys just a few kilometers away from
Yungas cloud forests where tree ferns, Brunellia trees, and ericaceous shrubs flourish (Beck et
al. 2007). Stable conditions in climate refugia can also be important to maintain diversity of
endemic species (Fjeldsa et al. 1999, Graham et al. 2006).

The extraordinarily high species richness and endemism has led the Tropical Andes to be
identified as a regionally and globally outstanding biodiversity area (Myers et al. 2000, Rahbek
and Graves 2001). Considering just vertebrates and vascular plants, the hotspot contains more
than 34,000 species (Mittermeier et al. 2011; Table 3.1). Nearly half of the species are endemic
to the hotspot.

Table 3.1. Species Diversity, Endemism and Global Threat Status in the Tropical Andes Hotspot
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Endemic Percent Threatened

Taxonomic Group Species Species Endemism Species
Plants ~30,000 ~15,000 50.0 Not assessed
Fishes 380 131 34.5 7 (incomplete)
Amphibians 981 673 68.6 503
Reptiles 610 275 45.1 19 (incomplete)
Birds 1,724 579 33.6 203
Mammals 570 75 13.2 82
Total ~34,265 ~16,733 ~48.8 814
Plants

The Tropical Andes is home to an estimated 30,000 species of vascular plants, accounting for
about 10 percent of the world's species and surpassing the diversity of any other hotspot (Kreft
and Jetz 2007, Mittermeier et al. 2011). It is also the world leader in plant endemism, with an
estimated 50 percent (and perhaps 60 percent or more) of these species found nowhere else on
Earth. This means that nearly seven percent of the world's vascular plants are endemic to the 0.8
percent of the earth’s land area represented by this hotspot.

Research over the last several decades has revealed several patterns of Andean plant diversity
and endemism. The forests of the Tropical Andes are floristically different from their lowland
counterparts in that they contain significant representation of Laurasian (the former
supercontinent made up of present-day North America and Eurasia that existed from
approximately 300 to 100 million years ago) plant families and genera that are absent or rare in
the lowlands. These groups have presumably dispersed to the Andes since the closing of the
Central American isthmus. Examples are the oaks (Fagaceae) in Colombia, the Ericaceae (heath
family), and the Lauraceae (avocado family). In general, diversity decreases with elevation
(within the hotspot, i.e., above 1,000 meters) whereas endemism often increases with elevation
(Kessler 2001, Knapp 2002, Young et al. 2002, Krémer et al. 2005).

Investigation into the global threat status of Andean plants is only beginning. So far no group of
Andean plants has been comprehensively assessed by the IUCN and published on the IUCN Red
List of Threatened Species. Both coniferous trees and cacti have threat categories assigned to
species, but distribution maps for these species have not been published, making it difficult to
identify which species occur within the hotspot. Red Lists have been published at the national
level for some families or national endemic species (Leon et al. 2007, Ledn-Yanez et al. 2011,
MMAY A 2012). These analyses, which have not been reviewed by the IUCN, nevertheless
provide a preliminary indication of the threat status of Andean plants. Like most of the vertebrate
groups, threatened plants are those with small ranges that are threatened with habitat destruction.
For plants, however, high-elevation species restricted to isolated pAramos in the northern
Tropical Andes are particularly threatened (as opposed to vertebrates, where threatened species
are concentrated at lower elevations). The narrow ranges of these species and ongoing threats of
habitat conversion have led to this result.

Fishes
More than 375 species of freshwater fishes are documented in the hotspot, a relatively small
number compared to the striking diversity of lowland Amazonian drainages and several other
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hotspots (Ortega and Hidalgo 2008, Mittermeier et al. 2011, Barriga 2012). Fish habitats include
high elevation lakes (Peru alone has 10,000 such lakes) and small to medium-sized rivers, with
diversity falling sharply with elevation. In Ecuador, for example, only one fish species
(Grundulus quitoensis, a relative of the tetras) occurs above 2,800 meters (Barriga 2012). The
Andean fish fauna is restricted to species highly adapted to cold lakes and cold, highly
oxygenated, fast-flowing streams (Reis 2013). These species tend not to occur in lower elevation,
warmer waters (Ortega et al. 2011). One group of coldwater fishes are in the pupfish genus
Orestias, which is represented by more than 40 species in Lake Titicaca and nearby drainages.
All but a few of the 90 species of naked sucker-mouth catfishes in the family Astroblepidae are
also endemic to the Tropical Andes. These remarkable animals can use their sucker-like mouths
and modified pelvic fins to climb waterfalls in fast-flowing mountain streams. The pencil catfish
(genus Trichomycterus) are an Andean group that are typically restricted to a single drainage and
may be the only fish species that can live in their high-elevation habitats (Ortega et al. 2011).

Only 18 species of Andean freshwater fishes have been assessed for their conservation status by
the IUCN. This small sample precludes any estimate of the overall threat status of Andean fishes.
An assessment workshop for some Andean watersheds was held in April 2014 with the results
due out in 2015. National Red Listing efforts of freshwater fishes have taken place in Venezuela
(Rodriguez and Rojas-Suéarez 2008), Colombia (Mojica et al. 2002) and Bolivia (MMAYA
2009). None of these reports separate Andean species as a group. However, 20 species of pupfish
are threatened in Bolivia by overfishing, introduced species and habitat modification. Three
pencil catfish are also threatened in that country due to water pollution. In Colombia, a small
catfish (Rhizosomichthys totae) endemic to Lake Tota in the Eastern Cordillera went extinct in
the last century, presumably due to the introduction of rainbow trout (Onchorhynchus mykiss;
Mojica et al. 2002).

Amphibians

The Andes is by far the most diverse region in the world for amphibians, with approximately 980
species and more than 670 endemics. These numbers are almost double those of the next most
diverse hotspots for this group, Mesoamerica and the Atlantic Forest in Brazil. Like reptiles,
amphibians are more diverse in the lowlands, especially humid forests. In the Andes, the
amphibian fauna is largely restricted to frogs and toads. Eleven genera are endemic to the Andes
(Duellman 1999). Salamanders are rare, with only two species occurring in the Andes south of
Ecuador. Caecilians are nearly as scarce in the Andes, although one species, Epicrionops bicolor,
occurs as high as 2,000 meters elevation in Colombia. Eight amphibian genera are endemic to
the Andes (IUCN 2013). The most diverse of these is the frog genus Telmatobius, with about 45
species. Other frog and toad groups, such as the rain frogs, family Leptodactylidae, have
hundreds of species that occur primarily in the lower elevation evergreen forests of the Andes.

Some well-known amphibians from the Tropical Andes include the marsupial frogs of the genus
Gastrotheca, in which the females of some species carry their eggs in pouches on their backs.
The harlequin toads, genus Atelopus, are a diverse and brightly colored group that inhabits
streams and wetlands in the Andes south to Bolivia. Some members of the poison dart frog
family (Dendrobatidae) also occur in the Andes. One, Epipedobates tricolor, produces a
compound more powerful than morphine that may serve as the source of new medicines. The
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Titicaca water frog (Telmatobius culeus) is an aquatic frog with deeply folded skin that is
harvested commercially in Lake Titicaca for its value as a protein source for local communities.

Amphibians represent more than half of all threatened species in the Tropical Andes Hotspot
(Table 3.1). Amphibians tend to have smaller ranges than other vertebrates, causing them to be
more likely to fall under the Red List extent of occurrence thresholds for threatened categories
(Stuart et al. 2004). Although amphibians in the Tropical Andes are threatened by habitat
destruction just as other species, they are additionally threatened by incompletely understood
factors that include disease and climate change (Stuart et al. 2004).

Reptiles

There are more than 600 reptile species identified in the Tropical Andes Hotspot (more than 270
of which are endemic) and three endemic genera. Only the Mesoamerican Hotspot has more
species. Reptile diversity worldwide is inversely related to temperature (McCain 2010), and the
Andes are no exception. Most of the reptile diversity in the Andes is concentrated on the lower
slopes. High elevation ecosystems harbor low-diversity reptile communities, although the species
that do occur there are more likely to be endemic to small areas.

With charismatic reptiles such as caiman, turtles and anacondas largely restricted to the
lowlands, the Andes are characterized by mostly small-bodied lizards and snakes. The diverse
lizard genus Anolis contains numerous species in Andean cloud forests. Anolis reaches the
southern extent of its range in Bolivia. Liolaemus lizards are characteristic of puna grasslands,
dry scrub and rocky hillsides of the southern Tropical Andes. One species, Liolaemus montanus,
inhabits localities in the Andes higher than any other vertebrate: a population is reported from
5,176 meters elevation in the Cordillera Real in Bolivia (Aparicio and Ocampo 2010). Most
Andean snakes are harmless, although a few poisonous snakes occur. For example, the Andean
lancehead viper (Bothrocophias andianus) is endemic to high elevation evergreen forest in
Bolivia and Peru.

Reptiles have yet to be comprehensively assessed by the IUCN. The species currently on the list
were included in a random subset of species that were evaluated as part of a sampled Red List
assessment of reptiles worldwide (Béhm et al. 2013). Thus roughly 84 percent of Tropical
Andean reptiles remain to be assessed. Of the assessed species, 19 are globally threatened, 12 of
which are endemic to the hotspot with range sizes of less than 14,000 kilometers squared.
Although Ecuador covers only a small portion of the hotspot, 11 of the 19 threatened reptiles are
distributed in this country. Whether Ecuadorian reptiles are truly more threatened than elsewhere
in the Tropical Andes will be determined once the remaining species are assessed.

Birds

With more than 1,700 species found in the hotspot, a third of them endemic, birds are the most
species-rich vertebrate group in the hotspot and represent another group for which diversity is
greater in the Tropical Andes than in any other hotspot. Despite centuries of study, new bird
species are continually being found in the Andes as new areas are explored and new genetic
techniques improve our understanding of species limits (e.g., Cuervo et al. 2005). No family is
endemic to the Andes, but groups such as hummingbirds (Trochilidae), New World flycatchers
(Tyrannidae), and tanagers (Thraupidae) are very diverse. Diversity stems both from rapid
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speciation within the Andes and repeated colonization from older lowland lineages (Fjeldsa and
Rahbek 2006). Several closely related species groups (e.g., the genera Catharus, Basileuterus
and Tangara) exhibit patterns of species replacement across elevational gradients. As a result of
the hotspot’s unique bird diversity, 284 Important Bird Areas have been thus far designated in
the region.

Characteristic birds of the Andes include the Andean cock-of-the-rock (Rupicola peruvianus)
with its brilliant coloration and exaggerated courtship displays along mountain streams. Andean
condors (Vultur gryphus) soaring over the high Andes is a stirring sight. The species has been the
subject of intensive reintroduction campaigns in the northern Tropical Andes, and is used by
indigenous peoples to symbolize their conflict with Spanish conquistadors (symbolized by bulls).

Twelve percent of the Tropical Andean avifauna is threatened with extinction, about the same
rate as for birds globally. A number of threatened species in the Tropical Andes, such as cracids,
hawks, and falcons occur in both Andean and adjacent lowland habitats outside of the hotspot. In
fact, just 39 percent of the 203 threatened species occurring in the hotspot are completely
endemic to the hotspot. Thus most of the birds endemic to the hotspot are not globally
threatened. Many endemic species are distributed along narrow elevational bands, especially on
the eastern slope of the Andes. Many species occur within these small elevation ranges all the
way from Venezuela to Bolivia. The large range and numerous populations of these species
serve to buffer them from threats that operate on more local levels, resulting in a lower
proportion of globally threatened species than might be expected by the large number of
endemics.

Mammals

The 570 mammal species in the Tropical Andes Hotspot represent over 10 percent of the global
diversity of this group. No other hotspot has a greater diversity of mammals. The majority of the
species, as elsewhere in the tropics, are rodents and bats. Rodents occur in all Andean habitats
and are especially diverse in evergreen montane forests, where several genera exhibit high levels
of endemism. Andean bats are most diverse at lower Andean elevations, with diversity declining
precipitously above treeline. The large mammals of the Andes are remnants of a much more
diverse megafaunal community that became extinct with the arrival of humans on the continent
(Burney and Flannery 2005). Among them, guanacos (Lama guanacoe) and vicugnas (Vicugna
vicugna) are iconic ungulates that persist in the southern Tropical Andes. Other large mammals,
such as the mountain tapir (Tapirus pinchaque) and spectacled bear (Tremarctos ornatus), are
rarely seen due to their scarcity, dense habitats, and elusive behavior.

An important mammalian flagship species for the Tropical Andes is the yellow-tailed woolly
monkey (Oreonax flavicauda), which was believed to be extinct until it was rediscovered in
1974. 1t is the largest mammal endemic to Peru, and is only one of three primate genera in the
Neotropics to be endemic to a single country. Its distribution is restricted to a small area of cloud
forest in the northern Peruvian departments of Amazonas and San Martin. This monkey is one of
82 threatened mammals in the hotspot. The proportion of mammals in the hotspot that are
threatened (14 percent) is lower than the global average (20 percent; Schipper et al. 2008).
Mammals in the Tropical Andes are threatened by habitat destruction, as they are elsewhere. An
important threat to mammals in other parts of the world, persecution as a source of bushmeat or
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traditional medicines, is less of a threat in the Tropical Andes and is one reason for the relatively
healthier global threat status.

3.5 Importance of Ecosystem Services

The ecosystems of the Tropical Andes Hotspot have supported human habitation for the last
13,000-19,000 years (Fuselli et al. 2003). Beginning at about 500 B.C., large human settlements
arose in the Central and Northern Andes and reached advanced forms of social and political
organization (i.e., Chavin, Moche, Tiwanaku, Cafari, Muisca and Incan). All eventually
collapsed or were subsumed in the most important civilization of the region, the short-lived
Empire of the Incas that emerged around 1400 A.D. These cultures contributed to the
domestication of numerous species, turning this region into one of the world's 12 major centers
of origin for plants cultivated for food, medicine, and industry (Saavedra and Freese 1986).

Currently the area has a human population of over 57 million that depends to a large extent on
the goods and services from the region’s ecosystems. Numerous cities, including ten with
populations greater than 500,000 and four of which are national capitals, are located within the
hotspot (Venezuela: Caracas; Colombia: Bogota, Bucaramanga, Cali, Ibague, Medellin; Ecuador:
Quito; Peru: none; Bolivia: La Paz and Cochabamba; Argentina: San Miguel de Tucuman; Chile:
none). In addition, inhabitants of cities located hundreds or even thousands of kilometers distant
from the Topical Andes nevertheless benefit directly from services such as water provisioning
provided by the hotspot, including Lima and Guayaquil.

Ecosystem services are defined as the benefits people obtain from ecosystems, and can be
divided into four categories: provisioning services (e.g., water, food), regulating services (e.g.,
climate regulation, flood control), supporting services (e.g., soil formation, nutrient cycling) and
cultural services (e.g., recreational, religious, spiritual values) (Millenium Ecosystem
Assessment 2005). The Tropical Andes provides abundant ecosystem services in all of these
categories (Table 3.2).

Among the provisioning services, water is one of the most abundant and important, providing
potable water and energy production. The hotspot can be considered as South America’s water
towers. Streams originating in high elevation paramos, punas and montane forests, as well as
Andean glaciers, supply water to cities and villages in the hotspot and throughout the extensive
downstream drainages of these basins in northern and western South America. Andean rivers
provide most irrigation water for the region’s croplands and for the hydropower plants that
generate about half of the region’s electricity (Bradley et al. 2006). The Tropical Andes is the
source of the main stem of the Amazon and Orinoco Rivers, the largest and third-largest rivers in
the world measured by discharge. Dozens of other major rivers drain the Tropical Andes on the
Pacific and Caribbean slopes of the hotspot. Other provisioning services are food such as fish
(especially from the large altiplano lakes in Peru and Bolivia), fruits, seeds and other plant
products extracted from natural ecosystems; wild relatives of crop plants that offer genetic
variation for deriving new varieties; medicinal plants and animals; pasturage of livestock in non-
forest ecosystems, especially punas; firewood; and timber.
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Water flow control is a valuable provisioning service. Andean wetlands act to regulate flow from
highly seasonal precipitation, providing water even in periods of little rainfall (Anderson et al.
2011). The Andes store significant amounts of carbon, ranging from less than 50 metric tonnes
per hectare in grassland systems to 250 metric tonnes per hectare in lower montane forests
(Saatchi et al. 2011). Natural ecosystems also help retain soil, to help in maintaining soil fertility
for agriculture and to prevent landslides on steep slopes during periods of high rainfall. These
ecosystems also help regulate climates by forming critical components of the water cycle and
limiting the degree to which solar radiation heats the air. In cloud forests, trees intercept cloud-
borne mist, which condenses and runs off into streams and rivers.

Supporting services of the Tropical Andes include pollination of crops and soil formation. Native
pollinators are essential for the pollination of Andean crops such as coffee, potato, tomato, lulo
(Solanum quitoense; used for fruit drinks principally in Colombia and Ecuador, and also known
as naranjilla), chocho or tarwi (Lupinus mutabilis), capuli (Prunus salicifolia) and passion fruit
(Pantoja et al. 2004). Soils and rivers contribute to human waste disposal. Non-monetized
cultural services are provided by the extraordinary biodiversity and scenery. The scenic value in
turn supports a thriving ecotourism industry that provides income at local, national, and
international levels (see Chapter 5). As discussed in Chapter 4, the hotspot also has an important
role to play in carbon storage to regulate the global caron budget and buffer against climate
change.

Table 3.2. Ecosystem Services Provided by the Tropical Andes Hotspot

Service | Beneficiaries | Relative Importance

Provisioning

Water (drinking, irrigation,
navigation, industrial use, energy
generation)

All residents of the hotspot and
downstream drainages

Highly significant in hotspot and
throughout drainages in northern
and central South America
including the Orinoco and
Amazon River Basins

Food (bushmeat, wild plants)

Rural and indigenous
communities and some urban
areas

Locally important especially for
indigenous groups

Crop wild relatives

All humankind

Globally significant

Medicinal plants and animals

Rural and indigenous
communities and some urban
areas

Locally important throughout
hotspot

Pasturage Rural communities and the Significant in higher elevation
national and international grassland ecosystems throughout
consumers of meat and textiles hotspot
produced

Firewood Rural and indigenous Locally important throughout
communities forested areas of hotspot

Timber Rural communities Locally important throughout

forested areas of hotspot

Regulating

Sediment retention

All communities and cities within
hotspot

Significant throughout hotspot

Down-slope safety

Most communities and cities
within hotspot

Significant throughout hotspot

Carbon storage

All humankind

Globally significant

Climate regulation

All residents of the hotspot

Significant throughout hotspot
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Supporting

Photosynthesis, pollination, soil
formation

All residents of the hotspot

Significant throughout hotspot

Waste disposal

All residents of the hotspot and
downstream drainages

Significant in hotspot and
throughout drainages

Cultural

Ecotourism opportunities

Local, national, and international
tour operators and tourism
infrastructure support staff

Locally important throughout
hotspot

Scenic beauty and spiritual value

All humankind

Globally significant
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4. CONSERVATION OUTCOMES DEFINED FOR THE HOTSPOT

To support effective conservation action, CEPF defines conservation outcomes for its
investment: the species, sites and corridors where conservation action must be focused to
minimize extinction. KBAs are identified as places that support threatened species; i.e., those
known to be threatened with extinction or having a severely restricted range of occurrence.
KBAs are delineated to secure ecological processes that are required for species survival.
Landscape corridors are also identified to link KBASs, secure needed landscape connectivity, and
maintain ecosystem function and services for long-term species survival. By identifying and
prioritizing KBAs as the primary focus for conservation, the success of conservation investments
can be measured. Given threats to biodiversity across the Tropical Andes, quantifiable measures
for conservation can be in terms of “extinctions avoided” (species outcomes), “areas protected”
(KBA outcomes), and “corridors created” (corridor outcomes). These conservation outcomes
allow the limited resources available for conservation to be targeted more effectively, and their
impacts to be monitored at the global scale.

Conservation outcomes were defined through a sequential process of species selection,
distribution mapping and KBA and corridor design. The process, following standard
methodology (Langhammer et al. 2007), requires data on the global threat status of species, the
distribution of globally threatened and range-restricted species, and how threats are distributed
throughout the hotspot. These data, however, were not always available for the hotspot. For the
Tropical Andes, global threat status has been assessed comprehensively for mammals, birds and
amphibians. Some reptiles have been assessed but many gaps remain. Also, while the
distributions of many taxa in the Tropical Andes are roughly known, their mapped presence
varies from confirmed field observations to estimated boundaries of their range. Conservation
outcomes were therefore defined using best-available distribution data for mammals, birds and
amphibians, followed by expert review and validation procedures involving confirmation of
species presence in the area through point locality data. Because the hotspot lacks a complete
assessment on threatened reptiles and plants, the profile incorporates data on threatened reptiles
and plants where available.

4.1 Species Outcomes

The species most likely to become extinct are either documented as being threatened with
extinction or having a restricted range where a localized threat could have a rapid and broad
impact on their population. Widespread and common species are not an independent focus
because their distributions overlap with areas identified for globally threatened and restricted-
range species.

The metric used to identify threatened species is the IUCN Red List of Threatened Species
(IUCN 2013). Species listed in one of the three threatened categories—\Vulnerable, Endangered
or Critically Endangered—are considered threatened. Species categorized as Data Deficient are
excluded because they are priorities for further research but not yet priorities for conservation
action per se because further research may reveal that some of these species are not globally
threatened. Also excluded are species known to be extinct or extinct in the wild, or those
considered to be threatened locally (via a national process separate from the IUCN Red Listing

23



process) but not globally. These locally threatened species may be national or regional
conservation priorities but not global priorities. The species listings used for the Tropical Andes
were current as of October 2013. Species outcomes are defined for all globally threatened
species, regardless of whether they require species-focused conservation action or not. For most
threatened species, the main conservation need is adequate habitat protection, which can be
addressed through conservation of the sites at which they occur. However, some threatened
species could require different types of actions in order to avert their extinction, such as
translocations, captive breeding, controls on wildlife trade, or biosecurity to prevent spread of
pathogens.

Range-restricted species were identified based on their range size. A 50,000-km? threshold of
total species range was used for inclusion of species that either were not categorized as
threatened by the IUCN Red List or were never assessed by the IUCN. Species that co-occur in
large congregations during critical components of their lifecycle (e.g., migratory bird stopover
congregations) were also included.

Although numerous plants are threatened or range restricted in the Andes, it was not possible to
include them comprehensively in the analysis because of a lack of IUCN plant assessments and
other mapped distribution information to identify range-restricted species. While the world’s
herbaria have made enormous progress collecting and documenting plant species throughout the
Andes, only two groups, the cactus and the gymnosperms (plants that reproduce by means of
exposed seeds, such as conifers), have been comprehensively assessed for IUCN status.
However, digital distribution maps are not yet publicly available for either group, rendering them
unusable for the analysis. Some plants that are endemic to specific countries have been assessed
in national Red List efforts using the IUCN criteria (Ledn et al. 2007, Ledn-Yanez et al. 2011,
MMAY A 2012). In theory, species that are endemic to a country should have the same Red List
category whether assessed at either the national or global level, and thus these species were
included in the analysis where possible. However digital datasets with distribution information
from these projects are not yet publicly available. Therefore the only plant data from the national
Red List publications that could be included were for species for which locality data were
available, either as point localities or as digital distribution maps that have been independently
published (Beck et al. 2007, Josse et al. 2013)." Criteria for species selection are summarized in
Table 4.1 (Langhammer et al. 2007).

! Groups for which plant data were available were for members of the families Acanthaceae, Aquifoliaceae,
Bruneliacea, Campanulaceae, Cyathaceae, Ericaceae, Fabaceae (Inga only), Loasaceae, Malpighiaceae, Onagraceae
(Fuchsia only), and Passifloraceae. These plant data were restricted to the east slope of the Andes in Peru and
Bolivia except for the Passifloraceae family, for which data were available for all of Andean Ecuador, Peru and
Bolivia.
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Table 4.1. Criteria for Species Selection for KBA Delineation in the Tropical Andes Hotspot

Criterion

Sub-criteria

Data Limitations

Extinction Risk

Globally threatened status

IUCN Red List status:

a) Critically Endangered
(CR)

b) Endangered (EN)

¢) Vulnerable (VU)

Comprehensive IUCN Red List status
available only for mammals, birds and
amphibians. IUCN Red List status
available for a random subset of reptiles.
Plant status available only from national
Red Lists in Ecuador, Peru and Bolivia
(Leon et al. 2007, Ledn-Yanez et al. 2011,
MMAYA 2012) and for which digital
distribution maps were available (Beck et
al. 2007, Josse et al. 2013).

Distribution data include confirmed field
observations and range maps.

Range Restriction

Characteristics of a species’
global range

a) Restricted-range species
Mammal, bird, amphibian,
reptiles and plant species
with a mapped global range

less than 50,000 km?.

b) Globally significant
congregations

Habitat locations responsible
for maintaining 1% of global
population for multiple
congregating species (from
designated Important Bird
Areas).

As of October 2013, the IUCN Red List included 814 species assessed in one of the threatened
categories in the hotspot (Table 4.2, Appendix 4). Eight-seven plant species that have been
assessed as threatened in a national Red List effort and for which a digital distribution map was
available, but these species are not added to the CEPF conservation outcomes as they are not on
the IUCN Global Red List.? The total number of threatened species at 814 is the largest such
number of all the hotspots, but is a substantial underestimate of the true number of threatened
species in the Andes. Major, species-rich groups such as most plants and invertebrates, as well
as freshwater fishes and most reptiles, have yet to be assessed for conservation status. The same
processes that led to high diversity, small ranges, and threats in the assessed species have
undoubtedly led to roughly corresponding levels of threatened species in the unassessed groups.
Although efforts to digitize ranges of Andean species have taken place only since about 2000,
data for the ecosystem profile were available for 1,314 species with restricted ranges that are not
also threatened (Table 4.2).

2 National Red Lists have been completed for endemic plants in Ecuador, Peru and Bolivia, and
use the IUCN Red List criteria for assigning threat categories. However, these assessments are
published locally, not by the JUCN, and will not appear on the IUCN Red List.
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Table 4.2. Summary of Globally Threatened and Restricted Range Species in the Tropical Andes

Hotspot
Taxonomic Critically Endangered Vulnerable Total Restricted
Group Endangered Range
Plants™ 0 0 0 0 324
Fish® 2 0 5 7 -
Amphibians 133 207 163 503 567
Reptiles” 2 5 12 19 38
Birds 18 75 110 203 257
Mammals 10 18 54 82 127
Total 165 305 344 814 1,313
Percentage 19 35 38 100 -~

" The IUCN has not yet comprehensively assessed fish, reptiles or plants in the Tropical Andes Hotspot.

Plants

Digital range information was available only for selected plant groups for Ecuador, Peru and
Bolivia. These groups span a range of plant forms, including vines and lianas (e.g.,
Passifloraceae), shrubs (Acanthaceae, Mimosa), trees (Brunelliacea), and hemiepiphytes
(Marcgraviaceae). They also range in moisture preference from those inhabiting moist cloud
forests (e.g., Campanulaceae) to others occurring in dry valleys (Malpighiaceae). Of these, 87
had been listed as threatened in a national Red List effort, but not assessed by IUCN for the
Global Red List. An additional 324 met the criterion for having restricted ranges. The primary
criterion for which plants were included in Red Lists was small and declining range size due to
habitat destruction (Leon et al. 2007, Leon-Yanez et al. 2011, MMAY A 2012). Numerous
species are known from single collecting localities, such as Justicia tarapotensis, collected in
San Martin Department, Peru, originally by the famed English botanist Richard Spruce, who
traversed the Andes and the Amazon in the mid-19" century.

Plant families are known to differ in regard to where they reach peaks of endemism, both in
terms of elevation and precipitation regime (Beck et al. 2007). Thus plants complement
vertebrate groups that tend to have centers of endemism at restricted elevational ranges in the
Andes (Young 2007). For example, species of the herb and shrub family Acanthaceae are most
diverse at 1,000 meters elevation on the eastern slope of the Andes, whereas members of the
heath family (Ericaceae) are most diverse at 2,600 meters elevation (Beck et al. 2007).

Unfortunately, digital range and conservation status information are not available for the
characteristic plants of the paramos. These plants are well known to be restricted to isolated
paramos, and many species will no doubt be listed in a threatened category once the IUCN can
assess them. Until then, paramos will be undervalued in quantitative analyses of conservation
priorities in the northern Andes. Similarly, assessments of the grassland species of the central
Andean puna, and high elevation plants such as cushion plants, will bring more attention to the
conservation needs of those habitats. For these reasons, expert validation of KBAs was important
to compensate for these data gaps.
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Freshwater Fish

Only 18 species of fish that occur in the hotspot have been assessed by the IUCN. Seven are
threatened, including two Critically Endangered species. The Critically Endangered Andean
catfish (Astroblepus ubidiai) is restricted to isolated springs in Imbabura, Ecuador. The species is
threatened by habitat deterioration caused by pollution and cattle grazing. The other Critically
Endangered species, a pencil catfish (Trichomycterus venulosus) from Colombia, may be extinct
as it has not been recorded since 1911. Causes of declines in the other threatened species include
pollution and introduced trout. Efforts to assess freshwater species for possible inclusion on the
Red List were in progress when this ecosystem profile was being prepared, allowing for a more
complete representation of freshwater species in future KBA exercises.

Amphibians

Amphibians are the most threatened group of organisms assessed to date in the Tropical Andes
(Table 4.2). A staggering 14 percent of all amphibian species in the hotspot are Critically
Endangered with extinction. Two groups of amphibians face very high levels of imperilment.
The strikingly colored harlequin frogs (genus Atelopus) have suffered significant and widespread
declines across their range in the Andes from Venezuela to Bolivia (La Marca et al. 2005). For
example, only one of the nine described species of the genus from Venezuela is known to have
an extant population (Molina et al. 2009). Similarly, A. ignescens, once a locally abundant
species in highland habitats in Ecuador, is now feared extinct (Ron et al. 2003). The reasons
cited for these declines, which took place even in seemingly pristine habitats, are the fungal
disease chytridiomycosis and climate change, possibly in concert (Lampo et al. 2006, Pounds et
al. 2006). Chytridiomycosis was first discovered in the 1990s and has since been linked with
large-scale amphibian die-offs and extinctions that have been particularly severe in montane,
stream-dwelling species in Latin America over the past 40 years.

Another example is the genus Telmatobius, aquatic frogs including the aforementioned Titicaca
water frog that was once so abundant it was harvested in nets for food. The genus, which occurs
from Ecuador to Chile, includes 58 species, only one of which is still common enough to classify
as Least Concern (IUCN 2013). The remaining species are all either threatened or Data Deficient
and many are possibly extinct. Chytridiomycosis is also implicated in the catastrophic decline of
this diverse genus (Merino-Viteri et al. 2005, Barrionuevo and Mangione 2006).

Reptiles

Although Andean reptiles have not yet been comprehensively assessed by the IUCN (Red List
assessments were being undertaken when this ecosystem profile was under preparation), data for
the random sample of species that were assessed indicate the factors threatening these species.
Most threatened reptiles are restricted to forest habitats and have small ranges that are declining
due to habitat destruction (IUCN 2013). The causes of habitat destruction are typically logging
and expanding agriculture (e.g., the lizard Stenocercus crassicaudatus, which occurs near Cuzco,
Peru, and the Ecuadorian snake Atractus roulei). Also, mining operations threaten the habitat of
species such as the Ecuadorian lizard Riama balneator. Finally, species such as the Venezuelan
lizard Liophis williamsi inhabiting the leaf litter of cloud forests are additionally threatened by
climate change that is lowering humidity below required levels.

Birds
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Threatened birds in the Tropical Andes share many characteristics with threatened reptiles. Most
threatened species have small ranges and are dependent on forests or other natural habitats that
are being destroyed and fragmented by logging, agricultural expansion and mining. An
additional threat is the draining of marshes and other wetlands. Threatened species include rails,
hummingbirds, antpittas, tapaculos, flycatchers, wrens and flowerpiercers, among others
(BirdLife International 2013, IUCN 2013).

Besides the little-known (and sometimes recently described) interior forest birds, a few
charismatic species are threatened. The spectacular red-fronted macaw (Ara rubrogenys) is
restricted to dry valleys in Bolivia and is threatened by habitat destruction as well as by
persecution as crop pests and trapping for the local and international pet trade (IUCN 2013).
Other noteworthy threatened species are the boldly colored scarlet-banded barbet (Capito
wallacei), from the vicinity of the Cordillera Azul in Peru, that was not described until 2000
(O’Neil et al. 2000), and the enigmatic long-whiskered owlet (Xenoglaux loweryi), found near
Abra Patricia in northern Peru (IUCN 2013).

Mammals

Most threatened mammals occurring in the Tropical Andes Hotspot are rodents or bats. The
populations of these species are declining due to many of the same reasons as other species:
logging and expanding agriculture (IUCN 2013). One semiaquatic species, the fish-eating rat
Anotomys leander, is threatened in Ecuador by oil spills in Papallacta Lake (IUCN 2013). As
with birds, 70 percent of the threatened mammals in the hotspot also occur outside of it. For
example, 18 threatened primates have ranges that overlap the hotspot but none are endemic to it.

Several large mammals are threatened and endemic to the hotspot. The northern pudu occurs on
the upper east slope of the Andes from Colombia to Peru. Although formerly hunted, the species
is now threatened by habitat loss due to agricultural expansion as well as persecution by dogs
(TUCN 2013). The mountain tapir (Tapirus pinchaque) is the smallest of the South American
tapirs, but it is the largest threatened mammal restricted to the Tropical Andes Hotspot. Less than
2,500 individuals are believed to persist in their range from Colombia to northern Peru, where
they are threatened by hunting and habitat loss to cattle ranching (IUCN 2013). The emblematic
spectacled bear ranges along the Andean cordillera from Venezuela to Bolivia. Despite many
conservation efforts, the species continues to decline due to poaching (for crop damage
prevention, meat and medicinal products), habitat loss due to expanding agriculture, and, in some
places, mining and road development (Ruiz-Garcia et al. 2005, IUCN 2013).

Species Conclusions

Overall, the list of globally threatened species (Appendix 4) is dominated by amphibians and by
small, relatively obscure species. The list has a few well-known species as described in Chapter
3, and some networks already exist to coordinate conservation efforts. Most species are
threatened by habitat loss, suggesting that preventing the drivers of deforestation where these
species occur will be an important strategy. The narrow distributions of many threatened species
fall outside of existing protected areas. Directing specific protection measures at these species is
required in cases with imminent threats. Also important will be supporting the implementation of
species conservation action plans that have been developed in several countries, especially for
amphibians. Threatened species with broad ranges can benefit from networks of organizations,
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either existing or newly formed, that work to conserve different portions of the ranges. Examples
include a wetland monitoring group for flamingos, a network for Andean cats and a Polylepis
tree network.

Addressing amphibian chytridiomycosis is a challenge because practical in situ measures for
controlling the disease have yet to be developed, although adopting biosecurity measures may
prevent the spread of the fungus. The best strategy appears to be prioritizing protection of
remnant populations of affected species and dispersal corridors to formerly inhabited areas. It is
critical to protect these populations because individuals may have resistance to the disease and
will be the founders of recovering populations. Alternatively, the climate in the locations of the
surviving populations may prevent virulent outbreaks of the disease (Woodhams et al. 2011). In
either case, protecting these sites is an urgent priority.

More extensive conservation status and digital distribution information is especially needed to
improve conservation priority analyses. The highest priorities are Red List assessments for
groups that reach their centers of diversity in the Tropical Andes because the habitats where
these groups live have not been adequately covered by the existing data on birds, mammals and
amphibians. Examples include vascular plants in the families Ericaceae, Fagaceae and
Lauraceae, the genera Espeletia, Puya and Azorella and related paramo and puna species;
reptiles in the genera Anolis, Atractus, Ptychoglossus and Liolaemus; and fishes in the
Astroblepidae and genera Orestias and Trichomycterus. Although other species, especially
invertebrates also occur in these habitats, plants, reptiles and fish are more likely to be
sufficiently well known to meet the minimum data requirements for Red List assessments.

Participants at national stakeholder consultation workshops pointed out that some areas in the
Tropical Andes remain relatively unexplored biologically due to limited access resulting either
from social conflicts (e.g., parts of Colombia and Peru) or rugged terrain. Data gathered from
stakeholder consultation meetings and records from the Global Biodiversity Information Facility
(GBIF) combined with the map of KBAs highlight the need for additional biological inventory
work in Sierra Nevada de Santa Marta and the eastern Cordillera of Colombia, the Cordillera del
Condor of Ecuador, the Rio Utcubamba region of Peru, and the Peru-Bolivia border area.

Once these new data sets are available, a re-evaluation of KBAs and their irreplaceability will be
needed to identify previously overlooked areas of high conservation need. This analysis should
also contemplate data coming from the forthcoming IUCN assessments of the status of
ecosystems as well as reptiles and freshwater species.

4.2 Site Outcomes

Site outcomes are determined by delineating KBAs, which are explicitly designed to conserve
biodiversity at the greatest risk of extinction (Langhammer et al. 2007). The KBA methodology
is data-driven, although, in data-poor regions, expert opinion also plays a critical role. All KBAs
meet one or more standard criteria (Table 4.3).
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Table 4.3. Criteria for Identifying KBAs in the Tropical Andes Hotspot

Criterion Thresholds for Triggering KBA Status

Extinction Risk Inferred regular presence of:

Regular occurrence of a a) Critically Endangered (CR) species—presence of a single individual

globally threatened species at b) Endangered (EN) species—presence of a single individual

the site. c) Vulnerable (VU) species—presence of 30 individuals or 10 pairs

Range Restriction Inferred presence and sufficient extent of:

Site holds >5% of a species’ a) Restricted-range species—species with a global range less than

global population at any stage 50.000 km?, or 5% of global population at a site

of the species’ lifecycle. b) Globally significant congregations—1% of global population
seasonally at the site

In practice, most KBAs defined for the Tropical Andes have already been delimited as Important
Bird Areas (IBAs), identified by BirdLife partner organizations and collaborating organizations
in each hotspot country, or as Alliance for Zero Extinction (AZE) sites, defined as places that
encompass the entire ranges of Endangered or Critically Endangered species (Ricketts et al.
2005). Important Plant Areas (IPA) have not been identified in the Tropical Andies. A detailed
explanation of the methodology used to identify KBAs in the Tropical Andes can be found in
Appendix 3.

The Tropical Andes Hotspot has 429 KBAs, including 337 IBAs, 116 AZE sites, and six new
KBAs. Thirteen sites are still candidates for KBA status pending validation. In total, the KBAS
cover 33,249,405 hectares, or about one-fifth of the hotspot, an area slightly smaller than the size
of Germany. KBAs have an average size of 94,270 hectares, but are as small as 120 hectares and
as large as 1.5 million hectares. Only the Indo-Burma Hotspot has more KBAs with 509 sites.

The 423 IBAs and AZE sites in the Tropical Andes cover an extensive area, and therefore make
up the core of the KBAs for the hotspot. Many IBAs and AZE sites occur along the hotspot
boundary and include areas both inside and outside of the hotspot. Thirty AZE sites completely
overlap with IBAs, 31 AZE sites overlap partially with IBAs, and 15 IBAs overlap with another
IBA. A summary of the KBASs in the hotspot countries is shown in Table 4.4, and details about
each KBA are listed in Appendix 5.
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Table 4.4. Summary of Site Outcomes for the Tropical Andes Hotspot

Hotspot Area KBA Area Number | Percent of
(ha) (ha) of Country’s
KBAs' | Hotspot Area
Covered by
KBAs
Argentina 14,872,815 2,020,943 65 14%
Bolivia 37,000,926 8,480,276 43 23%
Chile 7,384,213 611,104 11 8%
Colombia 35,029,005 6,489,194 121 19%
Ecuador 11,786,728 4,093,960 79 35%
Peru 45,326,993 9,008,359 96 20%
Venezuela 6,952,335 2,545,570 27 37%
Tropical
Andes 158,353,016 33,249,405 442 21%

YIncludes 13 candidate KBAs.

Overview of KBAs

Venezuela

Three of Venezuela’s 27 KBAs have high relative biodiversity value (Monumento Natural Pico
Codazzi-VENS, Parque Nacional Macarao-VEN10, Parque Nacional Henri Pittier-VEN9), each
of which is a national park located in the Cordillera de la Costa Central (Figure 4.1, Table 4.5).
These low coastal mountains are geologically older and more biologically related to the
Caribbean than the Andes. These sites have high irreplaceability, endemism and threats, and
provide valuable ecosystem services. The last remaining population of the only surviving
harlequin toad species (Atelopus cruciger) in Venezuela occurs in Parque Nacional Henri Pittier.
The Endangered red siskin finch (Carduelis cucullata) moves between dry forests and humid
montane forests in this cordillera. The eastern-most population of the Endangered helmeted
curassow (Pauxi pauxi) bird species occurs in these KBAs, where the species is in need of
protection from hunting. The protection status of these KBASs provides some assurance against
major deforestation, but their proximity to Caracas and other population centers is a
fragmentation risk. The KBAs are critical for protecting the water source for these cities.
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The Turimiquire KBA (VEN26), a 2,600-meter-high mountain designated as both an IBA and
AZE site, is located on the eastern end of the Cordillera de la Costa. Besides high levels of
endemism this KBA provides 90 percent of the water for urban and industry consumption in the
northeast of the country.

The Sierra la Culata (VEN 14) and Sierra Nevada (VEN15) national parks are large KBAs
located in the Venezuelan Andes. Both areas protect Andean paramos and upper montane forest,
and possess high levels of plant endemism. These are protected areas established in 1950 and
1990, respectively, in an area that has not undergone significant land-use changes or pressure for
infrastructure development or agricultural expansion. Ecosystem services provided by the parks
are ecotourism (several private ecotourism reserves are located nearby) and the provision of
water for hydropower and consumption in the state of Merida, which has a population of
900,000. The city of Merida participates in a water fund to conserve its main water source, a
river originating in the Sierra la Culata.
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Figure 4.1. KBAs in the Venezuelan Portion of the Tropical Andes Hotspot
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Table 4.5. KBAs in Venezuela

CEPF | KBA Name' Area (ha) Corridor
Code =
.9 -c I
g 2 £%
o g8 24
o = 2
VEN1 Cordillera de Caripe 604,643 part -- --
VEN2 El Avila National Park and 115,129 | yes -- Cordillera de la Costa Central
surrounding areas
VEN3 Monumento Natural Pico yes -- Cordillera de la Costa Central
Codazzi * 15,343
VEN4 Pargue Nacional El Avila 107,269 | yes VEN2 Cordillera de la Costa Central
VEN5 Parque Nacional El Guacharo 46,191 | yes VEN1 --
VENG Parque Nacional El Taméa 165,424 | yes VEN24 | Venezuelan Andes
VEN7 Parque Nacional Guaramacal 21,313 | yes -- Venezuelan Andes
VENS8 Parque Nacional Guatopo 156,405 | part -- --
VEN9 Parque Nacional Henri Pittier * yes -- Cordillera de la Costa Central
137,246
VEN10 | Parque Nacional Macarao * yes -- Cordillera de la Costa Central
21,830
VEN11 | Parque Nacional Paramos 124,281 | yes VEN21 | Venezuelan Andes
Batallén y La Negra
VEN12 | Parque Nacional Perija 381,355 | yes -- Perija Cordillera
VEN13 | Parque Nacional San Esteban yes -- Cordillera de la Costa Central
55,571
VEN14 | Parque Nacional Sierra La 244,428 | yes VEN23 | Venezuelan Andes
Culata
VEN15 | Parque Nacional Sierra 337,605 | yes VEN23 | Venezuelan Andes
Nevada
VEN16 | Parque Nacional Tapo-Caparo 226,536 | yes -- Venezuelan Andes
VEN17 | Parque Nacional Terepaima 22,378 | part -- Venezuelan Andes
VEN18 | Parque Nacional Yacambu 39,692 part -- Venezuelan Andes
VEN19 | Parque Nacional Yurubi 29,690 | yes -- --
VEN20 | Peninsula de Paria National 50,489 part -- --
Park
VEN21 | Paramos Batall6n and La 183,435 part -- Venezuelan Andes
Negra National Parks and
surrounding areas
VEN22 | Refugio de Fauna Silvestre y 57,534 | yes -- Venezuelan Andes
Reserva de Pesca Parque
Nacional Dinira
VEN23 | Sierra La Culata and Sierra 647,622 yes - Venezuelan Andes
Nevada National Parks and
surrounding areas
VEN24 | Tama 259,414 | yes -- Venezuelan Andes
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CEPF | KBA Name® Area (ha) Corridor
Code =
.9 -c 1
S g 29
o g5 24
o = 2
VEN25 | Tostés 8,202 no - Venezuelan Andes
VEN26 | Zona Protectora Macizo 558,453 no VEN1 --
Montafioso del Turimiquire
VEN27 | Zona Protectora San Rafael de 476,981 no - Perija Cordillera
Guasare

" Names of KBAs that are IBAs or AZE sites are those provided by the original sources. An * denotes KBAs with high
relative biodiversity value.
2 Yes: >80% of KBA overlaps a public protected area; part: 10-80% overlap; no: <10% overlap. See section on legal
Erotection of KBAs for further information on designations.

KBA not labeled in Figure 4.1 because it overlaps with indicated KBA.

Colombia

With 121 KBAs, Colombia has more KBAs than any other Andean country (Figures 4.2a and
4.2b, Table 4.6). Thirty-one KBAs have high relative biodiversity value, and 14 are located on
the narrow Western Cordillera. Several KBAs include Pacific slope forests that transition to the
Tumbes-Choc6-Magdalena Hotspot, another hotspot that has received CEPF investment (Figure
1.1). Seventeen species of threatened or range-restricted frogs together with three Critically
Endangered, five Endangered and five Vulnerable bird species trigger these KBAs. The lower
reaches of these KBAs overlap with the distribution ranges of mammals such as the Critically
Endangered brown-headed spider monkey (Ateles fusciceps) and the range-restricted Hernandez-
Camacho’s night monkey (Aotus jorgehernandezi). Other vulnerable mammals whose large
ranges overlap with this area include spectacled bear, northern pudu, plus a large number of
smaller and more range-restricted bats and rodents.

In the northern half of this chain of KBAS, the Tatama-Paraguas (COL112) and Serrania de
Paraguas (COL106) KBAs contain mostly intact lower montane forests that lie southwest of
Tatama National Park, a protected area of pristine paramo and cloud forest. However, the
Colombian park service (SINAP) reports that Afro-descendent communities carry out artisan
gold mining and subsistence agriculture inside the KBA. Information about the level of threat to
these KBAs is mixed. On the one hand it is regarded as an example of a well-managed area with
both public and private protected areas, but on the other hand, planned roads would open it to
colonization and deforestation. Stakeholders also mentioned security problems in the area.

Farther south on the Western Cordillera, both Munchique National Park (COL67) and an
adjacent area south of it were identified as KBAs. Munchique is a designated IBA located in the
Salvajina dam watershed, which supplies Cali, a city of 2.4 million people, with electricity and
water. The Munchique Sur portion is a new KBA (COL54) with high irreplaceability and the
confirmed presence of highly restricted and threatened amphibians. These KBAs are located
lower on the western slope than Tatama Paraguas and include true Choco rainforest at 600
meters elevation. The area is inhabited by Embera indigenous communities and Afro-descendant
communities who have collaborated in an effort to stop illegal mining in the national park and
avoid contamination of their water sources. A road connecting the city of Popayan with the
Pacific Coast runs between the KBAs. Forest conversion is constrained to the road’s buffer area,
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although a few families live inside the park and have use and management agreements with the
administration. This area is also affected by insecurity caused by illicit crops and drug
trafficking.

Other KBAs on the Western Cordillera include the Region del Alto Calima (COL80), La Planada
Natural Reserve (COL88, now under the administration of an Awa indigenous community),
Paramo del Duende Regional Park (COL75, managed by the Department of Valle del Cauca),
and Farallones de Cali National Park (COL65). The latter KBA is a source of water for
hydropower facilities that contribute to the energy supply for Cali (in addition to the Salvajina
dam).

Another Western Cordillera KBA worth highlighting is the Enclave Seco del Rio Dagua
(COL36), which hosts isolated dry woodland and xerophytic scrub. This KBA lies in a rain
shadow, which causes a rare dry climate in the predominantly humid Western Cordillera. This
KBA is also designated as an IBA and has undergone several management and designation
efforts, most recently as a water conservation and integrated management district, both under the
jurisdiction of the Department of Valle del Cauca. Among all KBAs, this is one of the most
threatened due to long-term human occupation and agricultural use.

In the northern portion of the Central Cordillera, in the departments of Antioquia and Caldas, are
the Selva de Florencia (COL100, with a small national protected area), Paramos del Sur de
Antioquia (COL59) and Paramo de Sonson (COL57) KBAs. Selva de Florencia is an AZE site
with the entire known population of the frog Pristimantis actinolaimus. The remaining 14 KBAs
in the Central Cordillera include five KBAs of high relative biodiversity value. These are small
KBAs mainly designated as IBAs (Cafion del Rio Barbas y Bremen-COL14, Bosques del Oriente
de Risaralda-COL10, Alto Quindio-COLS6, Reserva la Patasola-COL37) with some level of
management, either private or from the local government. All KBAs in the Central Cordillera
represent the last remnants of Andean montane forests in a largely converted landscape, where
urban expansion, livestock grazing, and expansion of coffee and other plantations have
transformed this landscape long ago. This circumstance makes the protection of several of these
KBAs important for the provision of water for a region with extensive agricultural activity and
dense human populations.

Sierra Nevada de Santa Marta National Park (COL110), an isolated massif close to the
Caribbean coast has been recognized as an irreplaceable protected area of global significance for
biodiversity conservation due to the high number of restricted endemic birds, amphibians and
small rodents that it hosts (Le Saout et al. 2013). The entire national park and surrounding areas
are designated as an AZE site. Threats in the Sierra Nevada de Santa Marta include habitat
destruction for the cultivation of illicit drugs. The Kogi and Arhuaco indigenous groups govern
much of the area, and if they maintain traditional lifestyles, they can be major allies for
biodiversity conservation. Beyond the mountain itself, roughly 1.2 million people are dependent
upon the fresh water supply that drains down from the Sierra Nevada’s river basins.

The southern portion of the Eastern Cordillera has a group of four KBAs with high relative

biodiversity values. One is an AZE site triggered by the frog species Gastrotheca ruizi. One
KBA, Valle de Sibundoy and Laguna de la Cocha (COL115), is newly designated to cover the
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ranges of five threatened amphibians. This KBA includes some national (Laguna de la Cocha)
and local reserves in a mosaic of forest fragments and extensive agricultural areas. It is in the
transition zone between the Andes and the rainforests of the Amazon Basin, covered by montane
and lower montane humid forests. Another KBA here is the Cueva de los Guacharos National
Park (COL62), with a series of caves that are home to a large population of oilbirds (Steatornis
caripensis).
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Figure 4.2a. KBAs in the Northern Colombian Portion of the Tropical Andes Hotspot
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Figure 4.2b. KBAs in the Southern Colombian Portion of the Tropical Andes Hotspot
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Code KBA Name' (ha) o © X Corridor
COL1 9km south of Valdivia 8,175 no -- Sonson-Nechi
COL2 Agua de la Virgen 122 no -- --
COL3 Albania * 11,034 yes -- Northeast of Quindio
CoL4 Alto de Oso * no -- Paraguas-Munchique
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8 s é’"’&
CEPF Area S ‘E% °n
Code KBA Name' (ha) o © X Corridor
348
Paramo
COL5 Alto de Pisones * 1,381 no -- de Urrao-Tatama
COL6 Alto Quindio * 4,582 yes -- Northeast of Quindio
Bosque de San Antonio/Km 18
COL7 * 5,994 | part -- Paraguas-Munchique
Bosques de la Falla del
COL8 Tequendama 12,597 no -- --
Bosques de Tolemaida,
COL9 Piscilago y alrededores 22,758 no -- --
Bosques del Oriente de
COL10 | Risaralda* 27,610 | yes -- Northeast of Quindio
Bosques Montanos del Sur de
COL11 | Antioquia 200,575 | part -- Paramo de Urrao-Tatama
Bosques Secos del Valle del
COL12 | Rio Chicamocha 395,012 | part -- Northeast Cordillera
COL13 Cafién del Rio Alicante 3,271 part -- --
Cafion del Rio Barbas y
COL14 Bremen * 11,194 part -- Northeast of Quindio
COL15 | Cafion del Rio Combeima 7,589 no -- Northeast of Quindio
COL16 | Cafion del Rio Guatiquia 34,160 no -- Bogota Eastern Cordillera
Cafion del Rio Guatiqua and
COL17 | surroundings 32,742 no COL16 | Bogota Eastern Cordillera
COL18 | Cafetales de Tamesis 263 no -- Paramo de Urrao-Tatama
COL19 | Carretera Ramiriqui-Zetaquira 10,434 no -- --
COL20 Cerro de Pan de Azlcar 18,685 no -- -
COL21 | Cerro La Judia 10,221 | part -- Northeast Cordillera
COL22 Cerro Pintado 12,292 no -- Perija Cordillera
Cerros Occidentales de Tabio y
COL23 | Tenjo 472 no -- --
Chingaza Natural National Park
COL24 | and surrounding areas 95,599 | vyes -- Bogota Eastern Cordillera
Complejo Lacustre de
COL25 Fuquene, Cucunubd y Palacio 4,728 no -- --
Cordillera de los Picachos
COL26 Natural National Park 304,154 yes -- -
COL27 | Coromoro * 17,637 no -- Northeast Cordillera
COL28 Cuchilla de San Lorenzo 71,601 part -- -
COL29 Cuenca del Rio Hereje 8,258 no -- South Central Cordillera
COL30 | Cuenca del Rio Jiménez 10,466 no -- --
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COL31 Cuenca del Rio San Miguel 9,050 no -- South Central Cordillera
COL32 | Cuenca del Rio Toche 24,478 no -- Northeast of Quindio

Cuenca Hidrogréfica del Rio

San Francisco and surrounding
COL33 area 5,453 part -- --

Embalse de Punchinay su
COL34 | zona de proteccion 1,406 | vyes -- --

Embalse de San Lorenzoy
COL35 | Jaguas 2,651 | yes -- Sonson-Nechi
COL36 | Enclave Seco del Rio Dagua* 8,509 | part -- Paraguas-Munchique

Finca la Betulia Reserva la
COL37 | Patasola * 1,481 | vyes -- Northeast of Quindio
COL38 | Finca Paraguay 12,565 no -- Northeast of Quindio
COL39 | Fusagasuga 9,199 no -- --
COL40 Granjas del Padre Luna 11,361 no -- --

Gravilleras del Valle del Rio
CcOoL41 Siecha 2,274 no -- --

Hacienda La Victoria,
COL42 Cordillera Oriental 13,617 no -- --

Haciendas Ganaderas del
COL43 | Norte del Cauca 1,395 no -- --

Humedales de la Sabana de
cOoL44 Bogota 20,682 no -- --
COL45 | La Empalada 10,561 | part -- Paramo de Urrao-Tatama
COL46 | La Forzosa-Santa Gertrudis 4,106 no -- Sonson-Nechi
CcoL47 La Salina 8,957 no -- Northeast Cordillera
COL48 | La Victoria 768 | part -- Sonson-Nechi
COL49 | Lago Cumbal 371 no -- --
COL50 | Laguna de la Cocha 63,271 | part -- La Bonita-Churumbelos
COL51 | Laguna de Tota 6,264 no -- --

Lagunas Bombona y
COL52 | Vancouver 7,308 | part -- Northeast of Quindio
COL53 Loros Andinos Natural Reserve 53,923 no -- Northeast of Quindio
COL54 | Munchique Sur * 28,358 no -- Paraguas-Munchique
COL55 | Municipio de Pandi 3,289 no -- --
COL56 | Orquideas-Musinga-Carauta 71,363 | yes -- Paramo de Urrao-Tatama
COL57 | Paramo de Sonson * no -- Sonson-Nechi
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73,042

COL58 Paramo Urrao 35,297 yes -- Paramo de Urrao-Tatama

COL59 Paramos del Sur de Antioguia * 14,094 no -- Sonson-Nechi
Paramos y Bosques

COL60 | Altoandinos de Génova 12,549 no COL153 | Northeast of Quindio
Parque Nacional Natural

COL61 | Chingaza 87,019 | yes COL24 | Bogota Eastern Cordillera
Parque Nacional Natural

COL62 Cueva de los Guacharos * 9,720 part -- La Bonita-Churumbelos
Parque Nacional Natural de

COL63 Pisba 58,139 part -- Northeast Cordillera
Parque Nacional Natural El

COL64 | Cocuy 364,203 | yes -- Northeast Cordillera
Parque Nacional Natural

COL65 | Farallones de Cali * 230,440 | vyes -- Paraguas-Munchigue
Parque Nacional Natural Las

COL66 | Orquideas 35,212 | vyes COL56 | Paramo de Urrao-Tatama
Parque Nacional Natural

COL67 | Munchique * 52,107 | yes -- Paraguas-Munchigue
Parque Nacional Natural

COL68 | Nevado del Huila 175,134 | vyes -- South Central Cordillera
Parque Nacional Natural

COL69 Paramillo 624,329 yes -- --
Parque Nacional Natural

COL70 Puracé 82,654 yes -- South Central Cordillera
Parque Nacional Natural Sierra

COL71 | de la Macarena 696,882 | yes -- --
Parque Nacional Natural

COL72 | Sumapaz 239,661 | vyes -- Bogota Eastern Cordillera

COL73 | Parque Nacional Natural Tama 62,484 | yes | VEN24 | Venezuelan Andes
Parque Nacional Natural

COL74 | Tataméa 59,414 | part -- Paramo de Urrao-Tatama
Parque Natural Regional

COL75 | Paramo del Duende * 32,136 | part -- Paraguas-Munchique

COL76 Pueblo Bello 1,269 no -- -

COL77 | Pueblo Viejo de Ura 15,998 no -- Northeast Cordillera

COL78 Puracé 80,216 no -- South Central Cordillera

COL79 | Refugio Rio Claro 527 no -- --

COL80 | Regién del Alto Calima * 21,918 no -- Paraguas-Munchique

COoL81 Reserva Biologica Cachali * 1,195 no -- Northeast Cordillera

CcoL82 Reserva El Oso 4,998 no -- South Central Cordillera

COL83 | Reserva Forestal Yotoco 509 | vyes -- Paraguas-Munchique
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COL84 | Blanco 4,348 | yes --
COL85 | Reserva Natural Cajibio 347 no -- --
COL86 Reserva Natural El Pangéan * 7,727 no -- Cotacachi-Awa
COL87 | Reserva Natural Ibanasca 2,393 | part -- Northeast of Quindio
COL88 | Reserva Natural La Planada * 3,399 | part -- Cotacachi-Awa
Reserva Natural Laguna de
COL89 | Sonso 926 no -- --
COL90 Reserva Natural Meremberg 2,168 no -- South Central Cordillera
COL91 Reserva Natural Rio Nambf * 8,595 part -- Cotacachi-Awa
Reserva Natural Semillas de
COL92 | Agua 1,270 no -- Northeast of Quindio
COL93 | Reserva Natural Tambito 125 no -- Paraguas-Munchique
Reserva Regional Bajo Cauca
COL9%4 Nechi 142,495 no -- Sonson-Nechi
Reservas Comunitarias de
COL95 | Roncesvalles 41,374 no COL53 | Northeast of Quindio
COL96 | San Isidro 11,107 no -- --
COL97 San Sebastian 6,674 no -- --
COL98 | Santo Domingo 7,508 no -- South Central Cordillera
Santuario de Fauna y Flora
COL99 | Galeras 8,884 | yes -- --
COL100 | Selva de Florencia * 29,507 part -- Sonson-Nechi
COL101 | Selva de Florencia * 11,629 | yes | COL100 | Sonson-Nechi
COL102 | Serrana de los Yarigues 288,265 | yes | COL107 | Northeast Cordillera
COL103 | Serrania de las Minas * 109,935 part -- South Central Cordillera
COL104 | Serrania de las Quinchas 100,785 | part -- --
COL105 | Serrania de los Churumbelos * 166,758 | part -- South Central Cordillera
COL106 | Serrania de los Paraguas * 171,967 no -- Paraguas-Munchique
COL107 | Serrania de los Yariguies 285,533 | yes - Northeast Cordillera
COL108 | Serrania de San Lucas 816,648 no -- --
COL109 | Serrania del Pinche * 4,870 | part -- Paraguas-Munchique
COL110 | Sierra Nevada de Santa Marta part -- Sierra Nevada de Santa Marta
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National Natural Park and 652,714 National Park
surrounding areas *
COL111 | Soatd 1,173 no -- Northeast Cordillera
COL112 | Tatama-Paraguas * 190,750 no -- Paraguas-Munchique
COL113 | Valle de San Salvador 76,833 yes - -
COL114 | Valle de Sibundoy * 27,733 no -- La Bonita-Churumbelos
Valle de Sibundoy & Laguna de
COL115 | la Cocha * 137,362 | part -- La Bonita-Churumbelos
COL116 | Valle del Rio Frio 47,995 part -- --
COL117 | Vereda el Llano 3,306 no -- --
COL118 | Vereda Las Minas 10,311 no -- Northeast Cordillera
Vereda Las Minas and
COL119 | surrounding area 11,660 no COL118 | Northeast Cordillera
COL120 | Villavicencio 3,770 no -- Bogota Eastern Cordillera
COL121 | Serrania de Perija 402,011 yes -- Perija Cordillera

T Names of KBAs that are IBAs or AZE sites are those provided by the original sources. An * denotes KBAs with high
relative biodiversity value.
% Yes: >80% of KBA overlaps a public protected area; part: 10-80% overlap; no: <10% overlap. See section on legal
Erotection of KBAs for further information on designations.

KBA not labeled in Figures 4.2a and 4.2b because it overlaps with indicated KBA.

Ecuador

Despite its relatively small size, Ecuador has 79 KBAs in the hotspot. These KBAs combine to
cover 35 percent of the portion of the hotspot in the country (Figure 4.3, Table 4.7). Twenty-
eight KBAs have high relative biodiversity values. They are distributed in three regions: the
country’s northwest, northeast and southeast. Three of the most irreplaceable sites of Ecuador
occur northwest of Quito on the Western Cordillera, an area well known for its rich avifauna.
Mindo and the western foothills of VVolcan Pichincha (ECU44) and Rio Toachi-Chiriboga
(ECUG6) are both AZEs and IBAs, while Maquipucuna-Rio Guayllabamba is an IBA (ECU43).
These KBAS share nine threatened bird species, among them the black-breasted puffleg
(Eriocnemis nigrivestis), a Critically Endangered hummingbird. The area is a patchwork of
agricultural land, natural ecosystems (some of which are under national or subnational
protection), and a number of private reserves with ecotourism operations. Portions of these
KBAs have suffered relatively high disturbance, with 25 percent of the area affected. In spite of a
long history of conservation activity and public awareness of the biological importance of this
area, threats from the expansion and intensification of agricultural activities persist. The area also
suffers from land speculation due to the recent increases in property values.
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Farther north on the Western Cordillera and abutting the Ecuadorian portion of the Tumbes-
Choco-Magdalena Hotspot, there is a group of seven KBAs, six of which are biological
priorities. The largest is the Cotacachi Cayapas Ecological Reserve KBA (ECUG61), which is
surrounded by KBAs aligned with private protected areas (Los Cedros-ECU14, Intag-Toisan-
ECU34) and the indigenous territories of the Awa, also designated as KBA (ECU70). The Awa
territory extends into Colombia where it is also a KBA. The area in Ecuador features paramos
and montane forest along an elevation gradient. Human natural resource use in the area is
principally selective logging, livestock grazing and subsistence farming. Mining concessions are
planned for the Intag-Toisan area, but local communities have organized in opposition. They
have designated private protected forests and communal reserves, implementing conservation
and livelihood projects.

Four KBAs of high relative biodiversity value are located on Ecuador’s Eastern Cordillera. Three
of these KBASs correspond to national protected areas and the fourth, Cordillera de Huacamayos-
San Isidro-Sierra Azul (ECU25), includes private reserves. The three protected areas, Antisana
(ECU58), Cayambe-Coca (ECU59), and Sumaco-Napo Galeras (ECU52) encompass diverse
habitats grading from high paramos dotted with lakes down to sub-Andean forest that then
transitions to the rainforests of the Amazon basin. Cayambe Coca and Antisana are crucial for
water provision to the city of Quito and surrounding towns, and both get contributions from a
water fund for their management. Together these KBAs and the KBAs northwest of Quito,
benefit a population of around three million with sustained provision of water. To the southeast,
Podocarpus National Park (ECU50) and the Cordillera del Condor KBA (ECU27) are renowned
for high endemism levels and vegetation types that are remarkably distinct because of a geologic
history different than that of the rest of the Ecuadorean Andes. The Cordillera del Condor and

the adjacent KBA Bosque Protector Alto Nangaritza (ECU9) have rock outcrops and plateau
formations that support a unique flora that was discovered recently because of improved
accessibility. Overall these KBAs have relatively undisturbed landscapes, although the Cordillera
del Condor is threatened by existing and planned large-scale mining. Nangaritza, Condor
Cordillera and its adjacent counterpart in Peru overlap with indigenous territories where the
vegetation is mostly in its native state but hunting pressure depresses wildlife abundance.

Four KBAs with high relative biodiversity value are located in the central portion of Ecuador’s
Eastern Cordillera. Together these KBAs encompass habitats that range from sub-Andean forests
on the Amazonian slope to paramos and mountains and in the Sangay National Park (ECU51).
The KBAs overlap the distributional ranges of more than 100 Vulnerable, Endangered and
Critically Endangered vertebrates. The major threat is a newly improved road network
surrounding Sangay National Park, including a road that goes through it. The hydrological
resources of these KBAs are used for irrigation and hydropower.
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Figure 4.3. KBAs in the Ecuadorian Portion of the Tropical Andes Hotspot

&P Hotspot o “WCOL8S
3 Ses ECU19 —cOL49
Key Biodiversity Area it U7° 3 LATEEN 9 Jaicon
.'
Corridor ot »ﬁ ECU30  Meg
oPe Esmaraldas 2 \ Wa L

s
KBA Relative Biodiversity Scqe~" Cotacachi -

v E(i}k? -"ECU

Guaysqut Western

'.

!

1
0 25 50 100
-Imlometers

Peru

Col@;

s Awa Corridor .
B 0.03-0.:2 (low) i S S b ECUSHE- T2 Bogte,
y © | coun © T (R Churumbelos
B 021-03 . ‘ ;‘:ﬁq . g N\ Corridor
“a U
s ECU41 i
0.31-0.4 i
1
041-05 ;
J
0.51-06 ..
4
B os1-07 Y/
\
W o7t -omsmign Northeastern
£ Cordillera
: Ecuador
o :
.l .Pmumo
t
\ Ecuador

| AW

46



Table 4.7. KBAs in Ecuador
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ECU1 1 km west of Loja * 672 no -- Condor-Kutuku-Palanda
ECU2 Abra de Zamora * 6,671 part -- Condor-Kutuku-Palanda
Acanama-Guashapamba-
ECU3 Aguirre 1,995 no -- --
ECU4 Agua Rica * 807 no -- Cotopaxi-Amaluza
ECU5 Alamor-Celica 6,529 no -- Tumbes-Loja Dry Forests
ECU6 Alrededores de Amaluza * 109,052 no -- Cotopaxi-Amaluza
Antisana Ecological Reserve
ECU7 and surrounding areas * 112,570 yes -- Northeastern Cordillera Ecuador
ECUS8 Azuay Basin 238 no -- Western Azuay
Bosque Protector Alto
ECU9 Nangaritza * 112,692 no -- Condor-Kutuku-Palanda
Bosque Protector Cashca
ECU10 Totoras 6,813 no -- --
Bosque Protector Colambo-
ECU11 Yacuri 63,919 part -- Condor-Kutuku-Palanda
Bosque Protector Dudas-
ECU12 Mazar 72,258 part -- Cotopaxi-Amaluza
Bosque Protector
ECU13 Jatumpamba-Jorupe 8,112 no -- Tumbes-Loja Dry Forests
Bosque Protector Los Cedros
ECU14 * 12,788 no -- Cotacachi - Awa
Bosque Protector Molleturo
ECU15 Mullopungo 99,964 no -- Western Azuay
Bosque Protector Moya-
ECU16 Molén 12,377 no -- Cotopaxi-Amaluza
ECU17 Bosque Protector Puyango 2,713 no -- Tumbes-Loja Dry Forests
ECU18 Cafion del rio Catamayo 27,635 no -- Tumbes-Loja Dry Forests
ECU19 Cabacera del Rio Baboso * 8,079 no -- Cotacachi-Awa
ECU20 Cajas-Mazan 31,682 yes -- Western Azuay
ECU21 Catacocha 3,738 no -- Tumbes-Loja Dry Forests
Cayambe-Coca Ecological
Reserve and surrounding
ECU22 areas * 408,619 yes -- Northeastern Cordillera Ecuador
ECU23 Cazaderos-Mangaurquillo 51,006 no -- Tumbes-Loja Dry Forests
ECU24 Cerro de Hayas-Naranjal 2,656 no -- Western Azuay
Cordillera de Huacamayos-
ECU25 San Isidro-Sierra Azul * 68,714 part -- Northeastern Cordillera Ecuador

47




~ =
5 |3
9 2%
= a5 <
CEPF o gca
Code KBA Name® Area (ha) o © X Corridor
ECU26 Cordillera de Kutuku 191,036 no - Condor-Kutuku-Palanda
ECU27 Cordillera del Céndor * 257,018 no -- Condor-Kutuku-Palanda
ECU28 Corredor Awacachi * 28,436 part -- Cotacachi-Awa
Corredor Ecolégico
ECU29 Llanganates-Sangay * 49,417 part -- Cotopaxi-Amaluza
ECU30 El Angel-Cerro Golondrinas 47,788 part -- Cotacachi-Awa
El Angel-Cerro Golondrinas
ECU31 and surrounding areas 49,887 part ECU30 | Cotacachi-Awa
Estacion Biologica Guandera-
ECU32 Cerro Mongus 13,094 no -- La Bonita-Churumbelos
ECU33 Guaranda, Gallo Rumi 1,867 no -- --
ECU34 Intag-Toisan * 65,005 no -- Cotacachi-Awa
ECU35 La Bonita-Santa Barbara * 13,064 no -- La Bonita-Churumbelos
ECU36 La Tagua 6,624 no -- Tumbes-Loja Dry Forests
ECU37 Lago de Colta 122 no -- --
ECU38 Laguna Toreadora 843 part -- Western Azuay
ECU39 Las Guardias 6,066 no -- --
ECU40 Los Bancos-Caoni 2,053 no -- Northwestern Pichincha
ECU41 Los Bancos-Milpe * 8,272 no -- Northwestern Pichincha
Los lllinizas Ecological
Reserve and surrounding
ECU42 areas * 140,354 part -- Northwestern Pichincha
Maquipucuna-Rio
ECU43 Guayllabamba * 21,070 no -- Northwestern Pichincha
Mindo and western foothills of
ECU44 Volcan Pichincha * 103,494 no -- Northwestern Pichincha
ECU45 Montafas de Zapote-Najda 9,700 no -- Cotopaxi-Amaluza
Region between P. Nacional
Sumaco Napo-Galeras &
ECU46 Baeza Lumbaqui 88,468 no -- Northeastern Cordillera Ecuador
ECU47 Palanda 9,457 no -- Condor-Kutuku-Palanda
ECU48 Pargue Nacional Cotopaxi 37,844 yes -- Cotopaxi-Amaluza
ECU49 Pargue Nacional Llanganates 230,333 yes -- Cotopaxi-Amaluza
Pargue Nacional Podocarpus
ECU50 * 147,572 yes -- Condor-Kutuku-Palanda
ECU51 Pargue Nacional Sangay * 535,892 yes -- Cotopaxi-Amaluza
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Parque Nacional Sumaco-
ECU52 Napo Galeras * 220,148 yes -- Northeastern Cordillera Ecuador
ECUS53 Pilal6 * 335 no ECU42 | Northwestern Pichincha
ECU54 Rio Caoni * 9,101 no -- Northwestern Pichincha
Refugio de Vida Silvestre
ECU55 Pasochoa 701 part -- --
ECU56 Reserva Buenaventura 351 no -- --
Reserva Comunal Bosque de
ECU57 Angashcola 1,944 no -- Condor-Kutuku-Palanda
ECU58 Reserva Ecoldgica Antisana * 103,578 yes ECUS52 | Northeastern Cordillera Ecuador
Reserva Ecoldgica Cayambe-
ECU59 Coca * 394,406 yes ECU22 | Northeastern Cordillera Ecuador
Reserva Ecoldgica Cofan-
ECU60 Bermejo 56,092 part -- La Bonita-Churumbelos
Reserva Ecoldgica
ECU61 Cotacachi-Cayapas * 369,936 part -- Cotacachi-Awa
Reserva Ecoldgica Los
ECU62 lllinizas y alrededores * 125,932 yes ECU42 | Northwestern Pichincha
Reserva Natural Tumbesia-
ECU63 La Ceiba-Zapaitillo 19,377 no -- Tumbes-Loja Dry Forests
ECU64 Reserva Tapichalaca * 1,965 no -- Condor-Kutuku-Palanda
ECU65 Reserva Yunguilla 769 no -- Western Azuay
ECU66 Rio Toachi-Chiriboga * 72,084 no -- Northwestern Pichincha
ECU67 Selva Alegre 11,474 no -- --
Sumaco Napo Galeras and
ECU68 surrounding areas * 210,438 yes ECU52 | Northeastern Cordillera Ecuador
ECU69 Tambo Negro 1,946 no -- Tumbes-Loja Dry Forests
Territorio Etnico Awa y
ECU70 alrededores * 204,930 no -- Cotacachi-Awa
ECU71 Tiguibuzo 4,965 no -- --
ECU72 Toachi 4,305 no -- Northwestern Pichincha
ECU73 Utuana-Bosque de Hanne 338 no -- Tumbes-Loja Dry Forests
ECU74 Valle de Guayllabamba * 24,364 no -- Northwestern Pichincha
ECU75 Volcan Atacazo 9,317 no -- Northwestern Pichincha
West of the Paramo de
ECU76 Apagua 1,860 no -- Northwestern Pichincha
ECU77 Yanuncay-Yanasacha 39,681 no -- Western Azuay
ECU78 Yungilla 995 no -- Cotopaxi-Amaluza
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ECU79 Zumba-Chito 13,968 no Condor-Kutuku-Palanda

T Names of KBAs that are IBAs or AZE sites are those provided by the original sources. An * denotes KBAs with high
relative biodiversity value.
% Yes: >80% of KBA overlaps a public protected area; part: 10-80% overlap; no: <10% overlap. See section on legal
Erotection of KBAs for further information on designations.

KBA not labeled in Figure 4.3 because it overlaps with indicated KBA.

Peru

Peru occupies the largest share of the Tropical Andes, covering 29 percent of the hotspot, and
has the second highest number of KBAs (96). In the north, the Huancabamba Depression is the
lowest pass of the Andean Cordillera and one of the largest inter-Andean dry valleys. As
described in Chapter 3, the Huancabamba Depression is a major barrier that isolates many high-
elevation species to the north or south. The dry valleys support numerous endemic species, and
provide a natural corridor connecting populations of dry forest species on both sides of the
cordillera. The Western Cordillera of the Andes in northern Peru is much drier than further north
due to the influence of the cold Humboldt oceanic current which creates climatic conditions dry
enough for the occurrence of desert along Peru’s Pacific coast.

Peru’s KBAs are concentrated on the eastern flank of the Andes, with fewer KBAs located on
the dry western flank or in inter-Andean valleys (Figures 4.4a and 4.4b and Table 4.8). All 19
KBAs with high relative biodiversity value are located on the eastern flank. Seven of these occur
in northeastern Peru, including Abra Patricia-Alto Mayo (PER7), Cordillera de Colan (PER29),
Moyobamba (PER65), Chachapoyas (PER4) and Rio Utcubamba (PER84). Two endangered bird
species (Lulu's tody-flycatcher Poecilotriccus luluae and ochre-fronted antpitta Grallaricula
ochraceifrons) and two threatened amphibians are endemic to this area. In sum, the ranges of
more than 120 other threatened species overlap this area, which includes both public and private
reserves. The area is threatened by planned roads and land tenure issues, but has benefited from
sustained investments in conservation and sustainable productive activities over the last few
years. Hydrological resources of the Cordillera de Colan assure clean water provision to 60,000
people who live downstream along the Utcubamba and Chiriaco Rivers.

Central Peru has three KBAs with high relative biodiversity value: Yanachaga Chemillen
(PER34), Carpish (PER17) and Playa Pampa (PER73). Yanachaga is a national park and Carpish
is both an AZE and IBA. Carpish was highlighted by local stakeholders because of its
importance for endemic birds and other species. Currently it is a highly threatened area due to
encroaching agriculture and grazing, but efforts by the local government are underway to
designate it as a sub-national protected area.

The remaining Peruvian KBAs are in the south. Kosnipata Carabaya (PER44) is a new KBA that
extends between the upper part of Manu National Park and the Quincemil IBA. This KBA
together with the Ocobamba-Cordillera de Vilcanota KBA (PER66) coincide with regional
priority areas identified by the Cuzco departmental government. The Ocobamba-Vilcanota
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candidate KBA overlaps with several private conservation areas established and managed by
Huayruro and Q’Ero indigenous communities. The famous Machu Picchu Sanctuary is also
included among this group of high relative biodiversity value KBAs. The ranges of 27 Critically
Endangered and Endangered species overlap with this group of sites. The main threat identified
in these KBAs is mining because of its direct impacts and water usage.
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Figure 4.4a. KBAs in the Northern Peruvian Portion of the Tropical Andes Hotspot
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Figure 4.4b. KBAs in the Southern Peruvian Portion of the Tropical Andes Hotspot
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Table 4.8. KBAs in Peru
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CEPF S |85a
Code KBA Name® Area (ha) o = ?é X Corridor
PER1 17 km southeast of Aucayacu 975 no -- Carpish-Yanachaga
PER2 20 km NW of Boca Apua 232,949 | yes -- Northeastern Peru
PER3 6 km south of Ocobamba 76,851 no -- Cordillera de Vilcanota
PER4 7 km East of Chachapoyas * 2,896 no -- Northeastern Peru
PER5 Abra Malaga-Vilcanota 31,083 | part -- Cordillera de Vilcanota
PER6 Abra Pardo de Miguel * 4,195 | part -- Northeastern Peru
PER7 Abra Patricia - Alto Mayo * 353,411 | part -- Northeastern Peru
PERS Abra Tangarana 3,673 | yes -- Northeastern Peru
PER9 Abra Tapuna 6,096 no -- --
PER10 | Alto Valle del Safia 48,028 part -- --
PER11 | Alto Valle Santa Eulalia-Milloc 19,698 no -- Lima-Junin Highlands
PER12 | Aypate 973 no - -
PER13 Bagua 5,160 no -- --
Between Balsa Puerto and
PER14 | Moyabamba 224,397 no -- Northeastern Peru
PER15 | Bosque de Cuyas 2,165 no -- --
PER16 | Celendin 7,628 no -- --
PER17 | Carpish (IBA) * 203,317 no -- Carpish-Yanachaga
PER18 | Carpish (AZE) * 211,340 no PER17 | Carpish-Yanachaga
Carretera Otuzco-

PER19 | Huamachuco 2 5,229 no -- --
PER20 | Cerro Chinguela 13,523 no -- --
PER21 | Cerro Huanzala-Huallanca 6,325 no -- --
PER22 | Chalhuanca 1,428 no -- --
PER23 | Champara 31,195 no -- --
PER24 | Chiguata 30,501 no -- --
PER25 | Chinchipe 34,556 no -- --

54




~ =
S | =+
é g %mo
CEPF S |85a
Code KBA Name® Area (ha) o = ?é X Corridor
PER26 | Conchamarca 3,661 no - -
PER27 | Cordillera Carabaya 24,612 no -- Cordillera de Vilcanota
PER28 | Cordillera de Colan (IBA) * 63,667 | yes | PER29 | Northeastern Peru
PER29 | Cordillera de Colan (AZE) * 134,874 | part -- Northeastern Peru
PER30 | Cordillera de Huancabamba 50,734 no -- --
PER31 | Cordillera del Céndor 1,664,008 part -- Condor-Kutuku-Palanda
Cordillera Huayhuash y Nor-
PER32 | Oyon 74,497 | yes -- --
PER33 | Cordillera Vilcabamba 2,184,234 part -- --
PER34 | Cordillera Yanachaga * 105,017 | yes -- Carpish-Yanachaga
PER35 | Cosfiipata Valley * 79,499 no -- Cordillera de Vilcanota
PER36 | Cotahuasi 451,539 | yes -- --
PER37 | Covire 61,345 part -- --
PER38 | Cullcui 1,619 no -- --
Cutervo National Park and
PER39 | surrounding areas 5,714 | part -- --
PER40 | Daniel Alomias Robles 6,324 no -- Carpis -Yanachaga
PER41 | El Molino 116,438 no -- --
PER42 | Huamba 2,551 no -- --
PER43 | Jesus del Monte 4,966 | yes -- Northeastern Peru
PER44 | Kosnipata Carabaya * 86,512 no -- Cordillera de Vilcanota
PER45 | La Cocha 18,185 no -- --
PER46 | La Esperanza 1,558 no -- --
PER47 | Lacco-Yavero Megantoni 121,653 | part -- Cordillera de Vilcanota
PER48 | Lago de Junin 49,714 | vyes -- Lima-Junin Highlands
PER49 | Lago Lagunillas 4,514 no -- --
PER50 | Lagos Yanacocha 2,440 no -- Cordillera de Vilcanota
PER51 | Laguna de Chacas 848 no -- --
PER52 | Laguna de los Céndores 261,648 no -- Northeastern Peru
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PER53 | Laguna Gwengway 14,678 no -- Carpish-Yanachaga
PER54 | Laguna Maquera 120 no -- --

PER55 | Laguna Umayo 25,340 no -- --

PER56 | Lagunas de Huacarpay 3,373 no --

PER57 | Llamaquizl stream 20,967 | part -- Carpish-Yanachaga
Los Chilchos to Leymebamba

PER58 | Trail * 2,353 no -- Northeastern Peru

PER59 | Mandorcasa 62,444 part -- Cordillera de Vilcanota

PER60 | Manu National Park 1,589,517 | yes -- Cordillera de Vilcanota

PER61 | Marcapomacocha 20,636 no -- Lima-Junin Highlands

PER62 | Maruncunca 49,712 no -- Sandia-Madidi

PER63 | Milpo 4,850 no -- Carpish-Yanachaga

PER64 | Mina Inca 2,265 no --

PER65 | Moyobamba * 91,528 no -- Northeastern Peru
Ocobamba-Cordillera de

PER66 | Vilcanota * 67,862 no -- Cordillera de Vilcanota

PERG67 | Paltashaco 3,350 no --
Pampas Pucacocha y

PER68 | Curicocha 21,581 no -- Lima-Junin Highlands
Parque Nacional Cordillera

PER69 | Azul 1,316,593 | yes -- Northeastern Peru

PER70 | Parque Nacional Huascaran 325,361 | yes --

PER71 | Parque Nacional Tingo Maria 4,579 | vyes -- Carpish-Yanachaga

PER72 | Phara 12,276 no -- Sandia-Madidi

PER73 | Playa Pampa * 1,176 no -- Carpish-Yanachaga

PER74 | Previsto 6,475 no -- Carpish-Yanachaga

PER75 | Quincemil 58,324 no - Cordillera de Vilcanota
Ramis y Arapa (Lago Titicaca,

PER76 | sector Peruano) 444,218 no --

PER77 | Rio Abiseo y Tayabamba 309,652 | yes -- Northeastern Peru

PER78 | Rio Cajamarca 37,871 no --

PER79 | Rio Mantaro-Cordillera Central 13,428 no --
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PER80 | Rio Marafi6n 106,116 no --
PER81 | Reserva Comunal El Sira 588,463 yes --

Reserva Nacional Pampa
PER82 | Galeras 7,395 | yes --

Reserva Nacional Salinas y
PER83 | Aguada Blanca 337,737 | yes --
PER84 | Rio Utcubamba * 35,534 no -- Northeastern Peru
PER85 | Runtacocha-Morococha 33,477 no --
PER86 | San Jose de Lourdes * 5,005 no -- Condor-Kutuku-Palanda
PER87 | San Jose de Secce 3,447 no --
PER88 | San Marcos 4,477 no --
PER89 | Sandia 33,077 no -- Sandia-Madidi

Santuario Histérico Machu
PER90 | Picchu * 34,690 | yes -- Cordillera de Vilcanota
PER91 | Santuario Nacional del Ampay 3,577 | yes --

Santuario Nacional
PER92 | Tabaconas-Namballe 33,674 yes --
PER93 | Tarapoto 184,514 | part -- Northeastern Peru
PER94 | Toldo 2,864 no --
PER95 | Valcén 1,882 no -- Sandia-Madidi
PER96 | Yauli 3,666 no --

" Names of KBAs that are IBAs or AZE sites are those provided by the original sources. An * denotes KBAs with high
relative biodiversity value.
2 Yes: >80% of KBA overlaps a public protected area; part: 10-80% overlap; no: <10% overlap. See section on legal
g)rotection of KBAs for further information on designations.

KBA not labeled in Figures 4.4a and 4.4b because it overlaps with indicated KBA.

Bolivia

Bolivia has 43 KBAs, 10 of which have high relative biodiversity value (Figure 4.5, Table 4.9).
As in Peru, all KBAs with high relative biodiversity value in Bolivia are on the eastern slope of
the Andes. These KBAs support upper montane Polylepis forest, montane Yungas forests with
interspersed dry forests at lower elevations, and, at higher elevations, a unique mixed grassland
and shrubland vegetation that is locally called “Yungas paramos”. The northernmost KBA with
high relative biodiversity value is Bosque de Polylepis de Madidi (BOL5), an IBA that overlaps
with the upper montane Polylepis forest of Madidi National Park/IMNA. None of the other
KBAs qualify as having high relative biodiversity value because of the relatively large
distributions of the threatened species that occur there (even those KBAs that include Madidi or
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Apolobamba national parks, which are widely regarded as containing exceptionally high levels
of species richness).

Another group of KBAs with high relative biodiversity value is located in the Yungas near La
Paz. The Cotapata KBA (BOL13) overlaps the smaller Cotapata National Park/IMNA and the
small Zongo Valley KBAs (BOL43; extent 1,500 ha). Surrounding these are two other small
IBAs with high irreplaceability. The Cotapata KBA provides habitat for the Critically
Endangered royal cinclodes (Cinclodes aricomae) and the entire distribution range of two
amphibians, one Critically Endangered (Oreobates zongoensis) and the other Endangered
(Yunganastes bisignatus). The Chulumani-Cajuata KBA does not have any legal protection but
contains the entire known distribution of a Vulnerable amphibian and overlaps ranges of several
other threatened species. The Carrasco KBA (BOL40), which overlaps with Carrasco National
Park, is another irreplaceable site of global significance for biodiversity conservation (Le Saout
et al. 2013). Despite its legal protection, this area is currently enduring large-scale intervention
and conversion by coca growers.

A few KBAs are located in the high Bolivian Altiplano, some of them proposed as candidate
KBAs (BOL17, BOL18, BOL28) because of hosting few but highly endemic amphibian and fish
species, which have specialized to inhabit the extreme conditions of saline lakes or salt flats
characteristic of the Bolivian xerophytic puna.
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Table 4.9. KBAs in Bolivia

~ =
s |2
g | 3%
= a5 <
CEPF e g 2m
Code KBA Name® Area (ha) o © X Corridor
BOL33,
BOL1 Alto Amboré 399,213 | yes BOL38 | Isiboro-Amboré
Alto Carrasco and
BOL2 surrounding areas 638,324 | yes -- Isiboro-Amboré
BOL3 Apolo 177,181 | part -- Madidi-Pilon Lajas-Cotapata
BOL4 Azurduy 133,353 | no -- --
Bosque de Polylepis de
BOL5 Madidi * 94,614 | yes -- Madidi-Pilon Lajas-Cotapata
Bosque de Polylepis de Mina
BOL6 Elba 5,778 | yes -- Madidi-Pilon Lajas-Cotapata
Bosque de Polylepis de Sanja
BOL7 Pampa * 1,878 | yes -- Madidi-Pilon Lajas-Cotapata
Bosque de Polylepis de
BOL8 Taquesi * 3,456 | no -- Madidi-Pilon Lajas-Cotapata
BOL9 Cerro Q'uefiwa Sandora 57,876 | no -- --
BOL10 Chulumani - Cajuata * 104,736 | no -- Madidi-Pilon Lajas-Cotapata
BOL11 Comarapa 5,888 | no - Isiboro-Amboré
BOL12 Coroico * 25,569 | no -- Madidi-Pilon Lajas-Cotapata
BOL13 Cotapata * 265,202 | part -- Madidi-Pilon Lajas-Cotapata
BOL14 Cristal Mayu y Alrededores * 29,441 | no -- Isiboro-Amboro
BOL15 Cuenca Cotacajes 76,410 | no - Isiboro-Amboré
Cuencas de Rios Caine 'y
BOL16 Mizque 339,205 | no - --
Chilean / Bolivian Altiplano Saline
BOL17 Huayllamarka 74,814 | no -- Lakes
Chilean / Bolivian Altiplano Saline
BOL18 Lago Coipasa 345,309 | no -- Lakes
Lago Poopé y Rio Laka Chilean / Bolivian Altiplano Saline
BOL19 Jahuira 239,129 | no - Lakes
Lago Titicaca (Sector
BOL20 Boliviano) 382,806 | no - --
Lagunas de Agua Dulce del
BOL21 Sureste de Potosi 310,647 | part -- Trinational Puna
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Lagunas Salinas del Suroeste
BOL22 de Potosi 611,736 | part -- Trinational Puna
Chilean / Bolivian Altiplano Saline
BOL23 Parque Nacional Sajama 97,238 | part -- Lakes
BOL24 Quebrada Mojon 40,427 | no -- --
Chilean / Bolivian Altiplano Saline
BOL25 Rio Huayllamarca 5,259 | no -- Lakes
Reserva Biol6gica Cordillera
BOL26 de Sama 94,532 | yes -- Tarija-Jujuy
Reserva Nacional de Flora 'y
BOL27 Fauna Tariquia 229,604 | yes -- Tarija-Jujuy
Chilean / Bolivian Altiplano Saline
BOL28 Salar de Uyuni 1,364,463 | no -- Lakes
BOL29 Serrania Bella Vista 33,391 | no -- Madidi-Pilon Lajas-Cotapata
Tacacoma-Quiabaya y Valle
BOL30 de Sorata 87,333 | no -- Madidi-Pilon Lajas-Cotapata
BOL31 Valle La Paz 147,656 | no - -
Vertiente Sur del Parque
BOL32 Nacional Tunari 128,142 | yes - -
BOL33 Yungas Inferiores de Amboré 299,926 | yes -- Isiboro-Amboré
Yungas Inferiores de
BOL34 Carrasco 425,537 | yes - Isiboro-Amboré
Yungas Inferiores de Isiboro-
BOL35 Sécure/Altamachi 193,813 | yes -- Isiboro-Amboré
BOL36 Yungas Inferiores de Madidi 372,951 | yes -- Madidi-Pilon Lajas-Cotapata
Yungas Inferiores de Pilén
BOL37 Lajas * 249,858 | yes -- Madidi-Pilon Lajas-Cotapata
Yungas Superiores de
BOL38 Amboré 245,394 | yes -- Isiboro-Amboré
Yungas Superiores de
BOL39 Apolobamba 433,346 | yes -- Madidi-Pilon Lajas-Cotapata
Yungas Superiores de
BOL40 Carrasco * 205,748 | yes -- Isiboro-Amboré
BOL41 Yungas Superiores de Madidi 240,426 | yes -- Madidi-Pilon Lajas-Cotapata
Yungas Superiores de
BOL42 Mosetenes y Cocapata 337,229 | part -- Isiboro-Amboro
BOL43 Zongo Valley * 1,475 | no -- Madidi-Pilon Lajas-Cotapata
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! Names of KBAs that are IBAs or AZE sites are those provided by the original sources. An * denotes KBAs with high
relative biodiversity value.

% Yes: >80% of KBA overlaps a public protected area; part: 10-80% overlap; no: <10% overlap. See section on legal
Erotection of KBAs for further information on designations.
KBA not labeled in Figure 4.5 because it overlaps with indicated KBA.

Argentina

The southernmost portions of humid montane forests and puna grasslands in the hotspot reach
into Argentina. Although Argentina has a diversity of habitats, no KBA has the number of
threatened species or level of irreplaceability of threatened species to rank among the KBAs with
high relative biodiversity value (Figure 4.6, Table 4.10). Relative biodiversity values for
Argentinian KBASs range from 0.03-0.18, reflecting the large ranges and low threat status of
species there.

The hotspot in Argentina includes eastern Andean slope forests and dry grasslands and scrub in
the upper altiplano or puna. The 65 KBAs identified for Argentina nevertheless contain a few
threatened species such as the Tucuman amazon (Amazona tucuman), a parrot restricted to
northern Argentina and southern Bolivia with an important population stronghold in the Parque
Nacional EI Rey KBA (ARG30). Most of the KBAs are small and correspond to IBAs in the
forested areas also known as “Yungas Argentinas.” Here, ongoing conservation efforts have
succeeded to some extent to limit the logging and conversion of these forests. KBAs in the upper
altiplano, such as the Sistema de lagunas de Vilama-Pululos KBA (ARG58) encompass national
parks with lakes that support concentrations of flamingos.
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Figure 4.6. KBAs in the Chilean and Argentinian Portions of the Tropical Andes Hotspot

H
H
!
!
-
:
!
[
e
:
. -
- }Mmﬁnem
!D
\ De Jujuy
H RG14
i
!
¢
-
3
')
'I
.I
Y, Chile
.
]
! > iguet De Tucwman
.' 4
{
I ’
o !
&7 Hotspot d
1 P it v .l ® Santiego
~ Key Biodiversity Area ! Dsi Estaco
X Corridor .-.
KBA Relative BiodiversityScore =
. 0.03- 0.2 (low) :
i
. 021-0.3 :
’ .
H '
v 031-04 s
L (
041-05
. \.
0.51-06 1 Argentina
. 061-07 i
.5 ’-
. 0.71-075 (Blgh)
b L
L 0 50 1 200
\ O‘Q Kilometers

63



Table 4.10. KBAs in Argentina
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Q
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Code KBA Name® Area(ha) | & Corridor
ARG1 Abra Grande 32,429 | part | Tarija-Jujuy
ARG2 Acambuco 23,475 | part | Tarija-Jujuy
ARG3 Alto Calilegua 774 | yes | Tarija-Jujuy
ARG4 Caspala y Santa Ana 14,612 | yes | Tarija-Jujuy
ARG5 Cerro Negro de San Antonio 9,935 no | --
ARG6 Cuesta de las Higuerillas 7,158 no --
ARG7 Cuesta del Clavillo 9,145 no | Tucuman Yungas
ARGS Cuesta del Obhispo 25,435 no --
ARG9 Cuesta del Totoral 7,734 | no | --
ARG10 El Fuerte y Santa Clara 17,891 no --
ARG11 El Infiernillo 708 | part | Tucuman Yungas
Fincas Santiago y San
ARG12 | Andrés 32,943 | yes | Tarija-Jujuy
ARG13 Itiyuro-Tuyunti 20,948 | part | Tarija-Jujuy
ARG14 La Cornisa 19,445 no --
ARG15 La Porcelana 13,276 no | Tarija-Jujuy
ARG16 Laguna Grande 7,672 | yes | --
ARG17 Laguna Guayatayoc 108,520 no --
ARG18 Laguna La Alumbrera 10,796 | no | --
ARG19 Laguna Purulla 7,796 no --
Lagunas Runtuyoc - Los
ARG20 Enamorados 2,494 no --
Lagunas San Miguel y El
ARG21 Sauce 2,214 no --
ARG22 Lagunillas 551 | yes | --
ARG23 Lotes 32 y 33, Maiz Gordo 23,032 | part | --
Luracatao y Valles
ARG24 Calchaquies 267,288 no --
Monumento Natural Laguna
ARG25 de Los Pozuelos 15,870 | yes | --
ARG26 Pampichuela 1,828 | yes | Tarija-Jujuy
ARG27 Pargue Nacional Baritd 65,123 | yes | Tarija-Jujuy
ARG28 Pargue Nacional Calilegua 68,333 | yes | Tarija-Jujuy
Parque Nacional Campo de
ARG29 los Alisos 9,044 | part | Tucuman Yungas
ARG30 Pargue Nacional El Rey 35915 | yes | --
Parque Provincial Cumbres
ARG31 Calchaquies 61,225 | part | Tucuman Yungas
ARG32 Parque Provincial La Florida 8,392 | part | Tucuman Yungas
Parque Provincial Laguna
ARG33 Pintascayoc 14,227 | yes | Tarija-Jujuy
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Parque Provincial Los
Nufiorcos y Reserva Natural
ARG34 Quebrada del Portugués 6,761 | yes | Tucuman Yungas
ARG35 Pueblo Nuevo 1,751 | yes | --
ARG36 Quefioales de Santa Catalina 9,730 | yes | --
ARG37 Quebrada del Toro 54,938 no --
ARG38 Rio Los Sosa 2,436 no Tucuman Yungas
ARG39 Rio Santa Maria 9,339 | yes | Tarija-Jujuy
ARG40 Rio Seco 30,654 no | Tarija-Jujuy
Reserva Natural de La
ARG41 Angostura 1,508 | part | Tucuman Yungas
ARGA42 Reserva Natural Las Lancitas 12,009 | part | --
Reserva Provincial de Uso
ARG43 Multiple Laguna Leandro 370 | yes | Tarija-Jujuy
Reserva Provincial Olaroz-
ARG44 Cauchari 190,097 | part | Trinational Puna
ARG45 Reserva Provincial Santa Ana 15,586 | part | Tucuman Yungas
Reserva Provincial y de la
ARG46 Biosfera Laguna Blanca 522,754 | part | --
ARG47 Salar del Hombre Muerto 58,811 no | --
ARG48 San Francisco-Rio Jordan 9,895 | yes | Tarija-Jujuy
ARG49 San Lucas 25,926 | part | Tarija-Jujuy
Santa Victoria, Cafiani y
ARG50 Cayotal 25,543 | yes | Tarija-Jujuy
ARG51 Sierra de Ambato 76,195 no | --
ARG52 Sierra de Medina 38,389 no Tucuman Yungas
ARG53 Sierra de San Javier 11,792 | yes | Tucuman Yungas
ARG54 Sierra de Santa Victoria 38,983 no | Tarija-Jujuy
ARG55 Sierra de Zenta 37,689 | yes | Tarija-Jujuy
ARG56 Sierras de Carahuasi 102,695 no | Tucuman Yungas
ARG57 Sierras de Puesto Viejo 9,075 no
Sistema de lagunas de
ARG58 Vilama-Pululos 303,783 | yes | Trinational Puna
ARG59 Socompé-Llullaillaco 87,293 | yes | --
ARG60 | Tiraxiy Las Capillas 13,008 | yes | --
ARG61 Trancas 32,092 no Tucuman Yungas
Valle Colorado y Valle
ARG62 Grande 9,743 | yes | Tarija-Jujuy
ARG63 | Valley of Tafi 33,551 | part | Tucuman Yungas
ARG64 Yala 4,090 | yes | --
ARG65 Yavi y Yavi Chico 4,570 no --

T Names of KBAs that are IBAs or AZE sites are those provided by the original sources. An * denotes KBAs with high
relative biodiversity value.
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% Yes: >80% of KBA overlaps a public protected area; part: 10-80% overlap; no: <10% overlap. See section on legal
protection of KBAs for further information on designations.

Chile

In Chile, the hotspot is situated entirely on the semi-desert altiplano where there are 11 KBAs
(Figure 4.6, Table 4.11). The KBAs in Chile are small areas, and some correspond to national
parks, national reserves and a national monument. Although several endemic species occur in the
KBAs, none of the KBAs has a high enough irreplaceability of threatened species to qualify as
high relative biodiversity value. Several of the KBAs, such as Lagunas Bravas (CHI1),
Monumento Natural Salar de Surire (CHI2), and Parque Nacional Lauca (CHI3), support locally
important populations of aquatic birds such as ducks and geese, puna flamingo (Phoenicoparrus
jamesi), Andean flamingo (Phoenicoparrus andinus) and horned coot (Fulica cornuta).

A major threat to the KBAs in Chile is the direct and indirect impacts from the mining industry.
One of the most important adverse effects of this activity is the use of large volumes of water.
Mining operations extract water from deep underground aquifers, reducing the amount of water
available for spring-fed wetlands, a scarce resource in this environment and vital to maintaining
populations of the aquatic birds for which several of the KBAs were defined.

Table 4.11. KBAs in Chile

CEPF KBA Name' Area (ha) Corridor
Code =
=
3]
b
e
o
CHI1 Lagunas Bravas 804 no --
CHI2 Monumento Natural Salar de | 15,815 no Chilean / Bolivian Altiplano Saline
Surire Lakes
CHI3 Pargue Nacional Lauca 127,977 yes Chilean / Bolivian Altiplano Saline
Lakes
CHI4 Parque Nacional Salar de 108,221 yes Chilean / Bolivian Altiplano Saline
Huasco Lakes
CHI5 Parque Nacional Volcan 151,864 yes Chilean / Bolivian Altiplano Saline
Isluga Lakes
CHI6 Precordillera Socoroma-Putre | 5,848 no Chilean / Bolivian Altiplano Saline
Lakes
CHI7 Puquios 29,446 no Chilean / Bolivian Altiplano Saline
Lakes
CHI8 Reserva Nacional Alto del 32,421 no Trinational Puna
Loa
CHI9 Reserva Nacional Las 100,753 no Chilean / Bolivian Altiplano Saline
Vicufas Lakes
CHI10 Reserva Nacional Los 66,431 no Trinational Puna
Flamencos - Soncor
CHI11 Salar de Piedra Parada 2,715 no --

" Names of KBAs that are IBAs or AZE sites are those provided by the original sources. An * denotes KBAs with high
relative biodiversity value.

% Yes: >80% of KBA overlaps a public protected area; part: 10-80% overlap; no: <10% overlap. See section on legal
protection of KBAs for further information on designations.
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Relative Biodiversity Value

The relative biodiversity value of KBAs varies substantially depending on the number and range
size of threatened species (Figure 4.7). For context, Figure 4.8 shows a map of relative
biodiversity value throughout the hotspot.

The profile finds 92 KBAs have high relative biodiversity value (defined as those with scores
greater than 0.4 and validated with records of threatened species). Appendix 5 lists the relative
biodiversity values and trigger species that characterize the KBAs with high relative biodiversity
value. As shown in Figure 4.7, KBAs with the highest relative biodiversity value are located in
in the following areas:

Venezuela: Cordillera de la Costa (Monumento Natural Pico Codazzi, Parque Nacional
Macarao, Parque Nacional Henri Pittier);

Colombia: Western Cordillera (Parque Natural Regional Paramo del Duende, Tatama —
Paraguas, Munchique Sur, Region del Alto Calima, Enclave Seco del Rio Dagua, Bosque
de San Antonio/Km 18, Parque Nacional Natural Farallones de Cali, Parque Nacional
Natural Munchique, Serrania del Pinche, Reserva Natural El Pangan);

Ecuador: Eastern and western Cordilleras (Bosque Protector Los Cedros, Los Bancos-
Milpe, Mindo and western foothills of VVolcan Pichincha, Rio Toachi-Chiriboga,
Cordillera de Huacamayos-San Isidro-Sierra Azul, Maquipucuna-Rio Guayllabamba,
Parque Nacional Sumaco-Napo Galeras);

Peru: Northern (Abra Patricia - Alto Mayo, Cordillera de Colan) and southern (Kosnipata
Carabaya)

Bolivia: Cotapata.
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Figure 4.7. Relative Biodiversity Value of the KBAs in the Tropical Andes Hotspot
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Figure 4.8. Relative Biodiversity Value in the Tropical Andes Hotspot

il—_l HO‘SPOl e .'.“‘%‘S' G
Relative Biodiversity Value - m-

B o- 20 (low) \ /.

- 9D j
=o

Tt alld

B 20-30
[ 30-40
[ ]40-50
[ s50-60
Bl so-70
Il 70 - 100 (high)

basemap credits; Esn, DeLorme
Scale. 1.11,000,000 {main map and
Inset)

0 500
. Kiiometers

Venezuela

Brazil

Bolivia

N

arvta

o]

S Mo
= Turumen

.~ Hotspot o
Il Ka4s > 0.4 Biodiersity Score \&?
~

.

Argentina

69



Legal Protection of KBAs

Andean governments, local communities, international donors and conservationists have
invested tremendous effort over the decades to establish new protected areas in the Tropical
Andes Hotspot. Their efforts have paid off handsomely in several respects. Across the hotspot,
the profile identifies 572 protected areas with sites that have international, national or
subnational designation specifically for biodiversity conservation and natural resources
management. These sites cover 28.2 million hectares, or 18 percent of the hotspot’s land area, an
area nearly the size of Italy (see Table 4.12. and Appendix 6).2 Within individual countries, the
percent of the hotspot under protection varies from a low of 8 percent in Chile to a high of 32
percent in Argentina.

The protection status of the hotspot’s KBAs and AZE sites remains a mixed picture. About 59
percent of the area falling within the borders of a KBA overlap with land designated as
protected, leaving 41 percent unprotected. Of the Tropical Andes’ 442 KBAs, about 46 percent
or 205 sites, have at least 10 percent of their land area under some form of protection (see Table
4.13). However, only 123 sites, or 28 percent, are considered to have high protection, with at
least 80 percent of their area lying within a protected area. These protected KBAs cover a little
over 15 million ha, about the size of Suriname, which equals 44 percent of the total area located
in a KBA. They include 30 AZE sites and 22 sites determined to have the highest biodiversity
value by CEPF.

Another 82 KBAs, including 23 sites rated as having the highest biodiversity value and 23 AZE
sites, have intermediate levels of protection, signifying that between 10 percent and 80 percent of
their area lie within a protected area. These KBAs cover just over 9 million hectares, or 27
percent of the total area under KBA designation. The remaining 237 KBAs, 54 percent of all
KBAs in the hotspot, including 63 AZE sites and 47 sites rated as having the highest biodiversity
value, are not protected. These sites cover almost 10 million hectares, an area the size of Cuba.

A total of 8.6 million hectares, or 31 percent of protected areas land coverage, do not overlap
with a KBA at all. These protected areas do not meet the criteria for KBA designation,
suggesting that they may perform their function of preventing species from becoming
endangered in the first place. Alternatively, they may be poorly surveyed by scientists and harbor
undetected threatened species.

Table 4.13. KBA and AZE Sites Under Legal Protection

Partially
Protected® | Protected Unprotected Total
N f
umber, percentof |15 ogos) | 82 (18%) | 237 (54%) 442
KBAs
2
KBA area (ha), 15,064,069 | 9,028,999 | 9,818,290 | 33911358

® Subnational protected areas are those managed at the departmental, provincial or some other local government
level rather than by a national government. International categories such as World Heritage sites, Ramsar sites or
Biosphere Reserves usually overlap national protected areas.
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percent of total (44%) (27%) (29%)

Number, percent of
high biodiversity 22 (24%) 23 (25%) 47 (51%) 92
KBAs

Number, percent of

0, 0, 0,
AZE sites 30 (26%) | 23(20%) | 63 (54%) 116

' Scoring: Protected: >80% of KBA overlaps a public protected area; Partially: 10-80% overlap; Unprotected: <10%
overlap.

2 Total area is slightly higher than total KBA area reported elsewhere because of partial overlapping of IBAs and AZE
sites.

It is important to note that the analysis of legal protection may modestly overestimate the number
of unprotected or partially protected KBAs due to the lack of comprehensive data sets for all
protection modalities found in the hotspot. For example, Argentina, Bolivia, Chile and Ecuador
may have small private protected areas and conservation concessions that are not captured in this
analysis due to the lack of comprehensive data sets. Data sets for Ecuador were particularly
limited in their coverage of different kinds of protection approaches. Furthermore, some KBAs
may overlap with indigenous territories or other land management designations that do not
necessarily have biodiversity conservation as a management objective. For example indigenous
reserves in the Andean highlands are often a form of communal land ownership that may or may
not have sustainable natural resources management as an objective. These data limitations do not
materially impact the overall findings of the ecosystem profile that a significant percentage of
land designated as falling within KBAs, which harbor the most important globally threatened
biodiversity, remains only partially protected or completely unprotected.

* The National Registry of Protected Areas from Colombia and Peru and their respective spatial data sets included
areas with different types of protection regimes and levels of governance (i.e., public national and subnational,
communal reserves, private reserves and conservation concessions). Argentina and Bolivia data sets included
international, national and subnational level management areas, but not private or communal reserves. The Chilean
data set included Ramsar sites, national parks and natural monuments, but lacked national reserves and private
protected areas. Ecuador‘s data set only included national-level protected areas and excluded private reserves and
subnational management areas. It excluded the 1 million hectares brought under private and communal land
ownership since 2008 for conservation and natural cover regeneration nationwide under the Socio Bosque incentive
program. Thus, the figures in this section may underestimate the level of protection of KBAs to different degrees
depending on the country.
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Table 4.12. Protection Areas for Biodiversity Conservation in the Tropical Andes Hotspotl

Protected Area Unit Venezuela | Colombia Ecuador Peru Bolivia Argentina | Chile Tropical
Andes
Hotspot

National Number 18 77 20 48 15 17 8 203
Coverage | 1,800,242 3,955,774 1,783,394 5,740,362 5,616,076 | 3,587,167 997,380 23,480,395
(ha)

Sub- Number 17 257 5 27 74 23 ND 403

national
Coverage | 214,496 1,051,146 82,434 404,991 1,088,339 1,482,676 ND 4,324,082
(ha)

Ramsar Number 5 6 13 13 4 3 3 a7

Sites

World Number 1 2 2 3 0 1 0 9

Heritage

Sites

Biosphere | Number 2 5 5 4 2 4 1 23

Reserves

Total hotspot area 2,014,270 | 4,938,842 2,288,691 6,534,394 | 7,085,882 4,787,522 603,140 28,252,741

under public protection

(ha)

Area within hotspot 6,952,335 35,029,005 | 11,786,728 | 45,326,993 | 37,000,925 | 14,872,815 | 7,384,213 158,353,016

(ha)

% of hotspot area 29% 14% 19% 14% 19% 32% 8% 18%

under public protection

% of KBA area under | 68% 53% 51% 58% 69% 57% 79% 59%

legal protection

Includes international, national and subnational public protected areas where conservation is a major management objective. Does not include indigenous

territories or other land tenure regimes where biodiversity conservation or natural resources management is not a principle objective. In Argentina, Bolivia, Chile

and Ecuador, small private protected areas and conservation concessions may be excluded due to lack of official data.
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Figure 4.9. Status of Public Protection of KBAs in the Tropical Andes Hotspot
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Ecosystem Services of the KBAs

The KBAs of the Tropical Andes Hotspot contribute vital ecosystem services for human
populations at multiple levels, providing clean water to small Andean hamlets and to major cities
and agriculatural lands. At the same time, they store carbon in vast tropical forests to help
regulate global carbon budgets. Of particular note are the KBAs’ ecosystem services for water
provision for domestic and agricultural use, carbon storage and food security, as described in this
section.

Water Provision for Domestic Use

An assessment of KBA water provision services analyzes the water availability juxtaposed with
downstream human populations. Water provisioning also reflects the hotspot’s highly variable
climates and rainfall patterns, as detailed in Chapter 3. As Figure 4.10 shows, the KBAs of
highest importance for providing the greatest amount of high-quality water for domestic
consumption tended to be located along northern and western slopes of the Andes Mountains,
within pockets of locally important KBAs for medium-sized cities in the inter-Andean valley.’
Lower ranking KBAs are located along the eastern Andean-Amazonian slope, particularly in the
south. Table 4.14 shows that only 50 KBAs out of the 429 sites assessed received a high or
medium ranking, or about 12 percent of all KBAs, for water provision for domestic use.

Table 4.14. KBA Rating for Importance of Water Provision for Domestic Use, Number of KBAs

Country Level of Importance
High Medium | Low
Argentina 65
Bolivia 38
Chile 8
Colombia 1 4 115
Ecuador 18 59
Peru 4 11 79
Venezuela 6 6 15
Total 11 39 379

Water Provision Score: High > 10; Medium 1 to 10; Low < 1

In Venezuela, four high-ranking KBAs—Parque Nacional Macarao, El Avila National Park and
surrounding areas, Peninsula de Paria National Park, and Zona Protectora Macizo Montafioso del
Turimiquire—supply all the water for the 3.4 million residents of Caracas. In Colombia, the
Sierra Nevada de Santa Marta provides large amounts of water to Caribbean coastal cities. More
than 10 of Ecuador’s medium-ranking KBAs provide water to the 2.5 million people who live in
the cities of Quito and Cuenca. And in Peru, Alto Valle Santa Eulalia-Milloc and Pampas
Pucacocha y Curicocha are important in providing water for Lima and its 7 million inhabitants.

® The analysis of water provisioning for domestic use reflects cumulative downstream human population (LandScan 2007) and
the ratio of the annual water balance to total runoff (Mulligan 2010).
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The Reserva Nacional Salinas y Aguada Blanca is an important source of water for the nearly 1
million people of Arequipa.
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Figure 4.10. Provisioning by KBAs of Water for Domestic Use in the Tropical Andes Hotspot
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Water Provision for Agricultural Use

KBA water provision services for agricultural use reflect those sites with high relative water
balance juxtaposed with important downstream agricultural zones.® Figure 4.11 shows a similar
geographic pattern for water provising for agriculture as that found for domestic use. High-
ranking KBAs that provide significant quantities of water for agriculture are located on the
western and northern slopes of the Andes, while medium-ranking KBAs tend to be more
disbursed throughout the inter-Andean valley. Lower ranking KBAs are located along the eastern
Andean slope, particularly in the south. Table 4.15 shows that only 60 KBASs out of the 429 sites
assessed received a high or medium ranking for agricultural use, or about 14 percent of all
KBA:s.

Table 4.15. KBA Rating for Importance of Water Provision for Agriculture, Number of KBAs

Country High Medium Low
Argentina 3 62
Bolivia 38
Chile 8
Colombia 3 12 105
Ecuador 3 26 48
Peru 2 8 84
Venezuela 1 5 21
Total 9 54 366

Water Provision Score: High > 10; Medium 1 to 10; Low < 1

In Venezuela, the Peninsula de Paria National Park emerged as having high importance for
downstream agricultural areas to the south. In Colombia, the Sierra Nevada de Santa Marta and
the adjacent Granjas del Padre Luna KBA provide water for the agricultural areas to the
southeast in the Valledupar region and to the west around Aracataca, the birthplace of Gabriel
Garcia Marquez and the inspiration for his great literary work, One Hundred Years of Solitude,
which describes life on a banana plantation. At the northern terminus of the Cordillera
Occidental in Colombia, the Parque Nacional Natural Paramillo provides water for important
corn, cotton and rice production in the Sina River Valley of the Department of Cordoba. Bosque
de San Antonio and Enclave Seco del Rio Dagua are located northwest of Cali in a region of
high agricultural use. In Ecuador’s northwest corner and by Cuenca, more than 10 KBAs provide
water to rich agricultural lands of the inter-Andean valley. KBAs in northwestern Peru protect
water sources for agriculture in the otherwise dry Chiclayo and Piura provinces.

® Water provisioning for agricultural uses was calculated as for domestic use except that data representing area and
yield of irrigable crops (Monfreda et al., 2008; Ramankutty et al., 2008) substituted the human population data.
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Figure 4.11. Provisioning by KBAs of Water for Agricultural Use in the Tropical Andes Hotspot
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Carbon Storage

The KBAs of the Tropical Andes collectively store more than 5.4 billion tonnes of carbon, which
IS equivalent to the amount of carbon emitted by 1 billion cars in one year, a significant volume
with respect to the regulation of global carbon budgets.

The amount of carbon stored in each KBA varies substantially depending on its vegetation.
KBAs dominated by highland paramos, puna grasslands or shrubs have a smaller standing
carbon biomass per unit area than KBAs dominated by high canopy forests. KBAs in Colombia,
Ecuador and Peru average more than 200 metric tonnes of carbon per hectare (Table 4.16),’
reflecting the dominance of forested habitats in these areas. KBAs in Bolivia have a wide range
of carbon storage values (averaging nearly 120 tonnes per hectare), reflecting its mix of forested
and puna habitats. Carbon storage is lowest in Chile and Argentina, where KBAs are
characterized more by shrublands and deserts than by forests. The KBAs with the highest mean
carbon storage are in Bolivia (Yungas Inferiores de Madidi, Cristal Mayu y Alrededores, Yungas
Inferiores de Pildn Lajas, Yungas Inferiores de Isiboro-Sécure/Altamachi) and in Peru (Abra
Tangarana, Mina Inca, Reserva Comunal El Sira, Llamaquizu stream, Cordillera del Condor,
Parque Nacional Tingo Maria, and Parque Nacional Cordillera Azul). These KBAs all average
280 to 299 tonnes of carbon per hectare.

The KBAs in Peru store the most carbon out of all Andean countries, almost 2 billion tonnes of

carbon, reflecting the large extensions of Peru’s KBAs and the large amounts of carbon stored in
each. Colombia follows Peru, followed by Bolivia.

Table 4.16. Estimated Carbon Storage in KBAs of the Tropical Andes Hotspot

Average
Carbon Total Carbon Percent of
Stored in Stored in Total Carbon
KBA Area KBAs KBAs Stored in
Country (ha) (tonnes/ha) (tonnes) Hotspot KBAs
Argentina 2,020,943 33.66 68,018,313 1
Bolivia 8,480,276 119.29 | 1,011,653,677 19
Chile 611,104 12.27 7,500,373 0.1
Colombia 6,489,194 204.98 | 1,330,131,625 25
Ecuador 4,093,960 205.50 841,288,720 16
Peru 9,008,359 214.40 | 1,931,413,790 36
Venezuela 2,545,570 93.30 237,511,583 4
Hotspot total 33,249,406 163.2 | 5,427,518,081 100

Source: Saatchi et al. 2011

"Calculated from 1-km? resolution data from Saatchi et al. 2011 for the entire area of KBAs including portions that
extend outside of the hotspot. To calculate carbon sequestration for the KBAs in the hotspot, the carbon data
summarized in Table 4.15 was multiplied for each KBA by the national rate of deforestation within the hotspot area.
Annual deforestation was calculated for the hotspot area of each country using data on the total forest cover for 2000
(from Hansen et al. 2013; defined as 30-m pixels with a tree canopy cover of greater than 50%) and forest loss from
2000-2012, Hansen et al. 2013).
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In the context of REDD+ funding mechanisms, described in detail in Chapter 9, reduced
deforestation is a more important measure for carbon ecosystem services than total carbon.
Reduced deforestation, or carbon sequestration, is calculated as the product of total carbon in an
area and the deforestation rate. Table 4.17 shows that 108 KBAs of the 429 sites assessed,
equaling 25 percent, were rated as medium or high in their carbon sequestration value, storing
more than 100,000 metric tonnes of carbon. Figure 4.14 shows that these higher valued KBAs
are located on the east slope of the Andes, in northern Colombia and in the Cordillera de la Costa
in Venezuela. Small KBAs and those dominated by puna tend to have lower sequestration rates.
The Hansen et al. (2013) data indicate that Ecuador has lower deforestation than most of the
other countries in the hotspot (see Chapter 8) and therefore tends to have somewhat lower
sequestration values than elsewhere, although other estimates, such as those made by the Food
and Agricultural Organization (FAQ), indicated that the deforestation rate is higher.

Table 4.17. KBA Rating for Importance for Carbon Sequestration, Number of KBAs

Country High Medium Low
Argentina 2 63
Bolivia 7 10 21
Chile 8
Colombia 10 26 84
Ecuador 1 17 59
Peru 9 13 72
Venezuela 13 14
Total 27 81 321

Carbon Sequestration rating based on metric tonnes of CO2:
High > 500,000; Medium 100,000 to 500,000; Low < 100,000.
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Figure 4.14. Estimated Carbon Sequestration in KBAs in the Tropical Andes Hotspot
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Food Security

Tropical Andes KBAs contain ecosystem services that have the potential to serve as sources of
food or non-timber forest products (NTFPs) to local communities living near them. Table 4.18
finds that 226 KBAs of the 429 sites assessed, or 53 percent, rank medium to high for their
potential to provide food and NTFP services to food-insecure people living within 10 kilometers
of their border.® These high-ranking KBAs contain natural ecosystems in close proximity to
large population centers, particularly those with high rates of poverty and child malnutrition.

Table 4.18. KBA Rating for Potential Services to Food Insecure People, Number of KBAs

Country High Medium Low
Argentina 8 57
Bolivia 1 13 24
Chile 8
Colombia 4 62 54
Ecuador 3 59 15
Peru 53 41
Venezuela 3 20 4
Total 11 215 203

Food Provision Rating: High> 50,000 food insecure
within 10km; Medium = 1,000-50,000 food insecure
within 10km; low < 1000 food insecure within 10km

Figure 4.15 highlights the importance of KBASs near inter-Andean valleys where the major
population centers of the hotspot are located for potential food provision. In Venezuela, two
KBAs—EI Avila and Henri Pittier national parks and their surrounding areas—are close to the
cities of Caracas and Valencia. In Colombia, the KBAs Cerro de Pan de Azlcar, Cerro La Judia
and Humedales de la Sabana de Bogota are located near the cities of Bogota, Medellin

and Bucaramanga. In Ecuador, two high-ranking KBAs are particularly close to Quito—Mindo
and western foothills of Volcan Pichincha and Valle de Guayllabamba. And in Bolivia, the
Vertiente Sur del Parque Nacional Tunar is close to Cochabamba. KBAs on the Amazonian
slope of the Andes and in the southern portion of the hotspot, where population density is low,
tend to be less important for their potential to provide sustenance to food-insecure populations.

& Summing the population of food-insecure people (estimated by the product of total population and rate of child
nutrition; CIESIN 2005) provided a measure of the food provisioning value of the KBAs.
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Figure 4.15. Estimated Food-Insecure Population Living Near Each KBA in the Tropical Andes
Hotspot
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4.3 Corridor Outcomes

Much of the Tropical Andes consists of roughly parallel mountain ranges separated by valleys
that have been largely transformed into urban and agricultural landscapes. This geography limits
the delineation of corridors largely to areas along the mountain ranges. The KBAs are mostly
located in the mountain ranges, distributed on both the eastern and western slopes of the Andes.
Within this natural geographical constraint, corridor outcomes were defined to accomplish three
objectives: to provide connectivity between KBAs with similar species, species irreplaceability
and habitats; to group KBAs that provide ecosystem services to the same population centers; and
to provide for the needs of wide-ranging landscape species.

Identifying groups of KBAs with similar habitats and species as corridors serves to provide
sufficient area with natural habitat cover and altitudinal gradients to facilitate exchange of
individuals between populations to enhance persistence and maintain genetic diversity. The
shared socio-political context of these landscapes also allows for coherent and coordinated
conservation strategies. Considering the high value of ecosystem services provided by the KBAs,
especially water provisioning, it was also important to delineate corridors that maintain
catchments for areas of high population density and agricultural productivity.

In the Tropical Andes, the majority of trigger species are amphibians, birds, small mammals and
plants that naturally inhabit relatively small habitat patches. The hotspot has a few threatened
landscape species, such as the spectacled bear, mountain tapir and a deer relative called the
northern pudu (Pudu mephistophiles), that have large longitudinal distributions along the
mountain ranges. The configuration of the ranges of these landscape species required identifying
corridors that maintain north-south connectivity along the Andean cordilleras, and the location of
KBAs along these cordilleras led to most KBAs being contained within a corridor. A few
isolated KBAs, such as those in dry habitats on the Eastern Cordillera of the Andes in Peru, fall
outside of designated corridors.

Corridors that today encompass a broad diversity of climate regimes provide more regional-scale
opportunities for species to track suitable climates as they move across the landscape than
corridors with less diverse climates. To understand how resilient the corridors may be to climate
change, a spatial analysis was performed to score the corridors for regional climate change
vulnerability. The score considers for each corridor the number of bioclimates as defined and
mapped globally by Metzger et al. (2013). This climate model, summarized to a 1-km? spatial
resolution, describes major temperature and precipitation gradients. The diversity of
combinations of these parameters (calculated using the Simpson Diversity Index) provides an
indication of regional bioclimatic diversity, since a higher diversity is considered an advantage in
terms of adaptation to climate change.

The corridor selection criteria (connectivity for KBAs with similar species and habitats,
provisioning of ecosystem services for specific population centers and linkages for wide-ranging
species) led to the identification of 29 corridors, including 22 that are restricted to a single
country, seven binational corridors and one tri-national corridor (Tables 4.19 and 4.20, Figure
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4.16). Of the 442 KBAs in the hotspot, 303 KBAs are included in a corridor. Corridor affiliation
of individual KBAs is listed in Tables 4.1-4.6. Twenty of the 29 corridors contain at least one

KBA that has high relative biodiversity value.

Table 4.19. Summary of Corridor Outcomes for the Tropical Andes Hotspot

Number of
corridors Percent of
(number shared | Tropical Andes hotspot
with another Hotspot area Corridor area covered by
country) (ha) (ha) corridors
Argentina 3(2) 14,872,815 3,800,095 26%
Bolivia 5(4) 37,000,926 15,959,702 43%
Chile 2 (2 7,384,213 2,705,371 37%
Colombia 11 (3) 35,029,005 12,135,151 35%
Ecuador 7(3) 11,786,728 6,500,948 55%
Peru 9(3) 45,326,993 9,418,650 21%
Venezuela 3D 6,952,335 4,204,357 60%
Tropical
Andes 29 158,353,016 54,725,186 35%

Table 4.20. Characteristics of Corridors in the Tropical Andes Hotspot

Percent
No. of area
of Total Area | protec-
Corridor Name' Country KBAS (ha) ted
Tucuman Yungas Argentina 14 1,093,758 23%
Tarija-Jujuy Argentina/Bolivia 22 | 2,844,453 50%
Madidi-Pilén Lajas-Cotapata* Bolivia/Peru 19 | 4,620,196 43%
Isoboro-Amboro* Bolivia 10 3,352,619 61%
Chilean / Bolivian Altiplano Saline Lakes Bolivia/Chile 13 | 6,780,897 8%
Trinational Puna Chile/Argentina/ Bolivia 6 3,723,383 34%
Northeast Cordillera* Colombia 13| 2,781,271 31%
Bogota Eastern Cordillera Colombia 6 872,021 42%
South Central Cordillera* Colombia 10 1,641,149 19%
La Bonita-Churumbelos* Colombia 7 1,518,496 21%
Northeast of Quindio* Colombia 14 455,066 23%
Sonson-Nechi* Colombia 893,807 3%
Paramo de Urrao-Tatama* Colombia 8 930,393 22%
Paraguas-Munchique* Colombia 13| 1,489,891 17%
Sierra Nevada de Santa Marta National Natural
Park and surrounding areas* Colombia 1 652,714 76%
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Percent

No. of area
of Total Area | protec-
Corridor Name' Country KBAs (ha) ted

Cotacachi-Awa* Colombia/Ecuador 11 1,403,038 19%
Northwestern Pichincha* Ecuador 13 830,894 18%
Northeastern Cordillera Ecuador* Ecuador 8 1,210,229 62%
Cotopaxi-Amaluza * Ecuador 10 1,602,844 49%
Western Azuay Ecuador 7 282,635 11%
Condor-Kutuku-Palanda* Ecuador/Peru 13 1,781,100 18%
Tumbes-Loja Dry Forests Ecuador/Peru 10 434,266 14%
Northeastern Peru* Peru 16 4,772,667 35%
Carpish-Yanachaga* Peru 11 | 1,109,275 13%
Lima-Junin Highlands Peru 3 101,220 0%
Cordillera de Vilcanota* Peru 12 | 2,121,228 40%
Venezuelan Andes Venezuela 14 | 3,204,076 40%
Perija Cordillera Venezuela/Colombia 986,370 37%
Cordillera de la Costa Central* Venezuela 374,697 58%

T denotes corridors that include high relative biodiversity value KBAs.
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Figure 4.16. Corridors Identified for the Tropical Andes Hotspot
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5. SOCIOECONOMIC CONTEXT OF THE HOTSPOT

The Tropical Andes are undergoing significant economic and demographic changes. Extractive
industries are increasing their share of the region’s economies, and there are substantial human
migrations taking place. This chapter provides an overview of this socioeconomic context and
how it relates to biodiversity conservation. The chapter presents a synopsis of the region’s rich
human history, describes the contemporary population and reviews recent demographic,
development and land use trends and the principal economic sectors and trends operating in the
region. Information provided in this chapter is based a review of current published and
unpublished literature and complemented by information obtained during national workshops
and through interviews with key stakeholders across the region.

5.1 Population Overview

The seven Andean countries that overlap the hotspot are predominantly populated by Spanish-
speaking mestizos or people of mixed indigenous and Spanish heritage. A great diversity of
indigenous cultures persists in the Andes of the 21% Century as a result of the richness and
cultural strength and pride born from the ancient civilizations of the region. Descendants of black
African slaves brought by the Spanish during their conquest of present-day Colombia, Ecuador,
Peru and Bolivia to a lesser extent, also contribute to the multi-ethnic composition of
contemporary Andean countries.

Human populations in the Andes have followed the global trend towards urbanization. From a
socioeconomic perspective, this trend has, in many cases, increased education and job
opportunities and improved income of marginalized groups. In some cases, urbanization has also
increased the vulnerability of some people, for example those forced to live in precarious
situations on steep, unstable slopes on the outskirts of Andean cities (Roberts 2009). From a
perspective of environmental conservation, this rural to urban pattern of human migration may
present opportunities such as reducing the rate of advancement of the agricultural frontier in
biologically sensitive areas. It also creates risks such as increasing the demand for natural
resources for growing urban markets and accelerating construction, mining and other extractive
activities that have boom and bust economic cycles and that usually create severe negative
impacts on the environment.

Internal population redistribution in Andean countries has increased competition for land and
water. In mountainous areas in particular, growing cities put increasing stress on soil and water
resources due to deforestation, erosion and landslides that are common in steep areas (Buytaert
and De Bievre 2012). Some of the region’s largest cities are located within the hotspot, such as
the capital cities of Caracas, Bogota, Quito and La Paz while other cities, such as Lima and Santa
Cruz, are outside of the hotspot but completely dependent on water emanating from it to supply
large urban populations. Cities located in the hotspot that are among the most important
administrative or economic centers for trade (e.g., Popayan, Ibarra, EI Alto, Juliaca, Huancayo),
industry (e.g., Medellin, Bogota, Quito), mining (e.g., Potosi, Bucaramanga, San Pedro de
Atacama, Juliaca) or tourism (e.g., Cuzco, Quito, Barios, Cuenca, Armenia, Medellin, Merida,
Jujuy) are listed in Table 5.1. These cities are highlighted as geographical jumping off points for
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CEPF investment for specific KBAs as well as local partnership development (government and

CSO0) and strategic financing with other institutions and projects.

Table 5.1. Important Cities in the Hotspot, with Elevation, Population and Relevance to KBAs

Elevation
Country City (m) Population Nearby KBAs and Corridors
Jujuy 1,259 238,000 | Tiraxiy Las Capillas, Yala
Quebrada El Toro, Cerro Negro de
Argentina Salta 1,152 535,303 | San Antonio
San Miguel de Valley of Tafi, Sierra de San Javier,
Tucuman 500 549,163 | Reserva Natural de La Angostura
Cristal Mayu, Yungas Superiores de
Cochabamba 2,558 1,938,401 | Carrasco
. El Alto 4,150 974,754 | Valle La Paz
Bolivia La Paz 3,640 900,000 | Cotapata, Zongo Valley
Potosi 4,067 240,996 | --
Tarija 1,854 234,442 | Tarija-Jujuy corridor
Chile San Pedro de Chilean/ Bolivian Altiplano Saline
Atacama 2,407 3,899 | Lakes corridor
Cafodn del Rio Barbas y Bremen,
Armenia 1,551 292,000 | Finca la Betulia Reserva la Patasola
Bosques de la Falla del Tequendama,
Fusagasuga, Granjas de Padre Luna,
Bogota 2,625 7,674,366 | Humedales de la Sabana de Bogota
Bucaramanga 959 530,900 | Cerro La Judia
Bosque de San Antonio/Km 18,
Enclave Seco del Rio Dagua, PNN
Farallones de Cali, Region del Alto
Cali 997 2,400,653 | Calima
Colombia Ibagué 1,248 517 857 | --
Bosques del Oriente de Risaralda,
Manizales 2,160 450,000 | Reserva Rio Blanco
Cerro de Pan de Azucar, San
Medellin 1,495 2,499,080 | Sebastian
Albania, Bosques del Oriente de
Risaralda, Cafién del Rio Barbas y
Bremen, Finca la Betulia Reserva la
Pereira 1,411 467,000 | Patasola
PNN Puracé, Puracé, Serrania de las
Popayéan 1,760 270,000 | Minas
Bafios 1,815 10,000 | CE Llanganates-Sangay
Cuenca 2,560 331,888 | Agua Rica
RE Cotacachi-Cayapas, Intag-Toisan,
Bosque Protector Los Cedros,
Ibarra 2,225 132,977 | Territorio Awa
Ecuador _ PN Podocarpus, Abra de Zamora,
Loja 2,060 185,000 | Amaluza
PN Sumaco-Galeras, Rio Toachi-
Chiriboga, Cord. de Huacamayos,
Maquipucuna-Rio Guayllabamba, Rio
Caoni, Los Bancos-Milpe, Mindo-
Quito 2,850 2,239,191 | Estribaciones Occidentales Pichincha
Chiguata, Reserva Nacional Salinas y
Arequipa 2,335 947,384 | Aguada Blanca
Peru Cajamarca 2,750 283,767 | San José de Lourdes
Rio Utcubamba, 7 km East of
Chachapoyas 2,235 20,279 | Chachapoyas
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Elevation
Country City (m) Population Nearby KBAs and Corridors
Kosnipata-Carabaya, Ocobamba-Cord.
Cuzco 3,399 358,935 | Vilcanota
Huancayo 3,259 380,000 | Rio Mantaro-Cordillera Central
Juliaca 3,825 225,146 | Carabaya
Cord. de Colan, Abra Patricia-Alto
Moyobamba 860 140,299 | Mayo, Abra Pardo Miguel
PN Henri Pittier, PN Macarao, MN Pico
Venezuela Caracas 900 2,104,000 deazzi .
Sierra La Culata and Sierra Nevada
Mérida 1,600 317,410 | National Parks and surrounding areas

5.2 A Brief Human History of the Hotspot

Human occupation in the hotspot dates back 13,000-19,000 years (Fuselli et al. 2003). This
lengthy presence contributed to the domestication of many plant and animal species, turning the
Tropical Andes into one of the world's 12 major centers of origin of plants cultivated for food,
medicine and industry (Saavedra and Freese 1986). Pre-Columbian cultures in the central Andes
include the Chavin, Moche, Tiwanaku, Cafari, Muisca and Incan civilizations (Table 5.2). All of
these ancient Andean civilizations managed their landscapes by building irrigation systems and
the later ones developed extensive terraced agriculture that supported crop production during
seasonal dry periods that had a major impact on the natural environment. Terracing appears to
have been part of an economic strategy for food security that has important implications for
adaptation to climate change that is facing the region today (Kendall and Chepstow-Lusty 2006).

Table 5.2. Timescale and Description of Important Ancient Andean Civilizations

Civilization | Time Period Location Brief Description
Chavin was the earliest highly developed culture in the region.
Northern Sedentary agriculture was established and potatoes, quinoa, and
Chavin 900 -200 BC | Andes of maize were cultivated using an irrigation system. Llamas and alpacas
Peru were used for pack animals, fiber and meat, and weaving, pottery and
stone carving crafts were developed.
Moche society was agriculturally based using irrigation canals to
divert river water to supply crops. Their culture was sophisticated and
Moche 100-800 AD Northern Peru | their artifacts expressed their lives, with detailed scenes of hunting,
fishing, fighting, sacrifice, sexual encounters and elaborate
ceremonies.
Southern Living at high altitude, the Tiwanaku used raised-field systems to
Peru, Bolivia, | grow frost-resistant crops such as potatoes and quinoa. Llamas
Tiwanaku 550-950 AD | Northern carried corn and other trade goods up from lower elevations. The
Chile and Tiwanaku had large herds of domesticated alpaca and llama, and
Argentina hunted wild guanaco and vicugna (Vicugna vicugna).
The Cafari are particularly noted for their resistance against the Inca
Cafari 500-1533 Southern domain as it aimed to extend northwards intp Ecuador. Eventually
AD Ecuador conquered by the Inca shortly before the arrival of the Spanish,
Cafari warriors later accompanied the Spanish against the Inca.
_ 1000-1533 Eastern The Muisca were raised-field farmers who built stone monuments and
Muisca AD Cordillera of excelled at metalworking. When the Spaniards arrived, they found the
Colombia Muisca controlling mines of emeralds, copper, coal, salt and gold.
Andes of The Inca Empire — known as Tawantinsuyo (four lands) - was the
Southern largest in Pre-Columbian America, spanning two million km?, with its
1400-1533 ; N v
Inca AD Colombia to capital in Cuzco, Peru. The Incas were known as master architects

northern Chile
and Argentina

and builders of massive stoneworks, fearsome watrriors and
practitioners of human sacrifice to mountain gods. They lacked a
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Civilization | Time Period Location Brief Description

written language, using spoken Quechua, quipus (a system of
knotted threads used to record information) and ceramics to
communicate. At their peak prior to the Spanish Conquest, their
estimated population was 20 million or more.

Sources: Sullivan 1996, Longhena and Alva 1999.

The influx of Europeans after the Spanish Conquest (ca. 1533) transformed Andean landscapes
and decimated human populations through disease and local conflicts. The cultures of indigenous
groups were severely altered through subjugation by colonizers as well as adaptation to aspects
of European culture (Roberts 2009). Andean nations gained independence during the 19"
century, inheriting social conditions established during the Colonial period including trends in
inequitable distribution of resources and population growth that increased even more rapidly
during economic development of the late 20" and 21 centuries. These social and cultural
changes and economic pressures resulted in diverse impacts on human well-being and natural
landscapes.

5.3 Regional and National Demographics

There are no official census data that specifically describe the hotspot area. Geographic analysis
carried out by the profiling team determined that there are 103 departments, provinces, states or
regions in the seven countries that partially or wholly overlap the hotspot. To approximate the
hotspot’s current population, the most recent census data (population and population density)
were obtained for 55 departments, provinces, states or regions with 40 percent or more of their
area within the hotspot (Appendix 7). A summary of this population analysis is described below.

There are presently more than 57.5 million people living in the Tropical Andes Hotspot (Table
5.3) and many millions more outside of the hotspot dependent on the environmental services
provided by Andean ecosystems. Urban dwellers comprise 72 percent of the region’s
population, with 28 percent living in rural areas (CAN 2014). Colombians comprise half (52.9
percent) of all the people living in the hotspot. This is an important consideration when aiming to
maximize the social and economic impact of biodiversity conservation actions. From a national
population perspective, nearly two thirds of all Colombians (30.4 million people) and more than
half of all Bolivians (5.5 million) reside in the hotspot as do approximately one third of both
Ecuadorians (6.1 million) and Peruvians (9.3 million). Fourteen percent of Venezuelans (4.3
million), 3 percent of Argentinians (1.7 million) and 0.3 percent of Chileans (200 thousand) live
within the hotspot.

Table 5.3. National Population Statistics and Approximations for the Tropical Andes Hotspot

Population (millions) Average Population Density (people/kmz)
Hotspot
(% of Hotspot,
Country National % of National Population) National Hotspot

1.7
Argentina 41.8 (Hotspot: 3.0, National: 4.1) 15 28

55
Bolivia 10.6 (Hotspot: 9.6, National: 51.8) 10 15

0.2
Chile 17.7 (Hotspot: 0.3, National: 1.1) 24 5
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Population (millions) Average Population Density (people/kmz)
Hotspot
(% of Hotspot,
Country National % of National Population) National Hotspot
30.4
Colombia 49.0 (Hotspot: 52.9, National: 62.0) 43 132
6.1
Ecuador 16.0 (Hotspot: 10.6, National: 38.1) 63 63
9.3
Peru 30.6 (Hotspot: 16.2, National: 30.4) 24 24
4.3
Venezuela 30.8 (Hotspot: 7.5, National: 14.0) 34 161
Regional Hotspot total: 57.5
total: 196.5 (29.3% of Region) Regional average: 30 | Hotspot average: 61

Sources: CEPALSTAT 2014 for national populations and average population density data; INDEC-Argentina 2010,
INE-Bolivia 2012, INE-Chile 2012, DANE-Colombia 2005, INEC-Ecuador 2010, INEI-Peru 2007 and INE-Venezuela
2011 for subnational census data used for hotspot population approximations.

Average population densities for hotspot countries were calculated by dividing the most recent
national population figure by land area and do not differentiate between urban and rural areas nor
Andean and non-Andean geographies. Average population densities for the hotspot area within
each country were derived from available population density data for Department, Province,
State and Regions that were included in the previously-described population analysis (Appendix
7).

The average population density of the hotspot is 61 people per square kilometer (Table 5.3), but
varies greatly by country and geographic region. Across the hotspot, population density is by far
the highest in the very densely populated capital districts of Caracas (530 people/km?) and
Bogota (526 people/km?) (Appendix 7). At the other extreme, the low population density (5
people/km?) of the small Chilean portion of the hotspot reflects its rural and extremely arid
aspect. The hotspot area of Bolivia is the second least densely populated (15 people/km?),
although it encompasses a large part of the country that is home to half of the country’s residents.

In both Colombia and Ecuador, the national and hotspot human population densities are the same
with 63 people/km? in Colombia and 24 people/km? in Ecuador. A pertinent comment made by a
Colombian during the national consultation workshop was “What happens in Colombia is driven
by the hotspot since most people live there and almost all economic activities occur there.” In
Ecuador, on the other hand, two thirds of the country’s population lives outside the hotspot, and
the country’s largest city, Guayaquil, is on the coast and outside the hotspot. In this case, the
significant population density of the Ecuadorian Andes can be attributed to the superb
agricultural environment created by deep, well-drained, volcanic soils and abundant year-round
water sources as well as relatively good roads and short distances to markets. As a result,
farming communities, towns and cities abound across the Andean landscape. This contrasts
sharply with the Andean regions of Peru and Bolivia which have drier and more seasonal
climates, deep valleys and less fertile soils across broad expanses of Andean altiplano that are
often far from the nearest road. These conditions have led to a lower population density in Peru
and Bolivia, characterized by moderately populated river valleys and, at higher elevations, highly
dispersed and isolated farming homesteads and long distances between towns and cities.

Indigenous and Afro-descendant Populations
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The Tropical Andes Hotspot is home to myriad minority ethnic groups with unique cultures,
languages and ritualistic understanding of the world. As a result, many hotspot inhabitants
consider themselves indigenous and make up a significant part of the national population in some
countries, as represented in Table 5.4. Bolivia is the country with the greatest percent indigenous
population (62 percent of the national population) in the hotspot as well as in all of Latin
America. Both Ecuador and Peru have estimated indigenous populations over 40 percent of their
respective national populations, while 11 percent of Chile’s population identifies as being
indigenous and Argentina, Colombia and Venezuela have relatively small indigenous
populations as compared to their national populations.

Table 5.4. Indigenous Population as a Percent of the National Population in Hotspot Countries

Country Census Indigenous Population as
Year Percent of National Total

Argentina” 2007 3-5%

Bolivia® 2006 62%

Chile? 2012 11%

Colombia® 2005 3.4%

Ecuador® 2010 >40%

Peru® 2010 >40%

Venezuela® 2001 2.3%

Sources: * International Labor Organization, * Pulso, ° Climate Alliance

A list of indigenous groups and Afro-descendants that live in areas that overlap with the hotspot
in each country is given in Table 5.5. Across the tropical Andean region, the most numerous are
descendants of the Inca, known as Quechua in Peru, Bolivia and Chile, and Kichwa in Ecuador.
Within the hotspot, Aymara live in the Lake Titicaca region of southern Peru, Bolivia and
northern Chile; Guarani in Bolivia and Argentina; Awa at the border region of Ecuador and
Colombia; and Afro-descendant groups in separate areas of Venezuela, Colombia, Ecuador and
northern Argentina.

Table 5.5. Indigenous and Afro-descendant Groups in the Hotspot

Number of Groups . .
Country in the Hotspot Indigenous/Ethnic Groups
A . Atacama, Guarani, Kolla, Ocloya, Omaguaca, Tilian, Toara, Afro-
rgentina 8
descendant
. Aymara, Guarani, Kallawayas, Mojefio, Moseten, Quechua, Tacana,

Bolivia 11 . )
Tsimane, Yuki, Yuracare, Afro-descendant

Chile 3 Atacamefio, Aymara, Quechua

Colombia 14 Awa4, Bari, Coconuco, Embera, Eperara, Guambiano, Inga, Nasa,
Paez, Pasto, Totord, U'wa, Afro-descendant
Awa, A’i Cofan, Kichwa-Andes highlands (includes Pasto, Otavalo,

Ecuador 6 Karanqui, Natabuela, Kayambi, Kitucara, Panzaleo, Chibuelos,
Salasaca, Kisapincha, Waranka, Puruhaes, Kafiari, Saraguro and
Palta), Kichwa-Amazon, Shuar, Afro-descendant
Ashaninka, Asheninka, Atiri, Awajun, Aymara, Candoshi-Shapra,

Peru 13 Caquinte, Chachapoyas-Lamas, Jagaru, Omagua, Poyenisati,
Quechua (includes Yaru, Huanca, Chancas, Quero and Wari),
Wampis

Venezuela 1 Afro-descendant
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Sources: Consultants to the profiling process, Ministerio de Cultura del Pert, Garcia Moritan and Cruz (2011) and
Enriquez (2013).

In all hotspot countries, indigenous and Afro-descendant groups are represented by their local
and regional organizations and national federations (see Chapter 7). In the Andes, any
conservation, development or natural resource management initiative that involves indigenous
lands or other indigenous interests will only have a chance of implementation and success if
partnered from the start with entities that represent their indigenous constituencies.

The Andean Community member countries (Bolivia, Colombia, Ecuador and Peru) have recently
made efforts to improve inclusion of Afro-descendants in the Andean region and attend to
matters that are important to them. This includes implementing policies and activities that
promote respect for the rights and participation of Afro-descendants, including the adoption of
laws to recognize their ethnic origins (CAN 2014). Land tenure issues are among the most
important to indigenous and Afro-descendant communities. Frequently, indigenous territories
and communal or ancestral lands lack official recognition, and indigenous communities may
spend many years attempting to obtain legal title to them. Some territories and communal lands
are poorly demarcated or have ambiguous boundaries that overlap with private or public lands,
as well as lingering, unresolved conflicts over rights for the use of traditional lands and natural
resources, and the benefits from them.

Indigenous territories include important protected areas in the hotspot that may have weak
management and be under strong pressure by external threats. Some examples of KBAs that are
closely linked to indigenous groups are: (1) the Awa Territory in northwestern Ecuador; (2) the
Reserva Natural La Planada in Narifio, Colombia that is adjacent to the Colombian Awg; (3)
Cristal Mayu and (4) Yungas Superiores de Carrasco, both in the Carrasco Province
(Cochabamba Department) of Bolivia that is predominantly Quechua; (5) Parques Nacionales
Madidi and Pilon Lajas that are inhabited by Tacana, Lecos and Tsimane’-Moseten people, (6)
Parque Nacional Sumaco-Napo Galeras in the Andes-Amazon transition zone of Ecuador that is
adjacent to the Napo Kichwa; (7) Cordillera de Colan and (8) Rio Utcubamba, both on outlying
eastern Andean slopes in the Bagua Province (Amazonas Department) of Peru, an area that has
an important population of Awajan.

Indigenous residents of the Bagua region of Peru made national and international news in 2009
for blocking roads and other social unrest that, after 59 days, led to police intervention and 34
deaths—a conflict known as EI Baguazo—in protest of new laws that would allow oil and mining
companies to enter their territories without consulting with and seeking consent from local
communities (Interculturidad 2009). As a result, Peruvian laws were changed to recognize the
right to free, prior and informed consent (FPIC) when collective indigenous rights are directly or
indirectly affected, and that this consultative process would be financed by the government,
among other stipulations (ElI Comercio February 15, 2014).

Culture, Language and Religion

The Andean spiritual vision (cosmovision) considers that nature, humans and Mother Earth
(Pachamama) are one together, that nature is a living being, and that like humans, all plants,
animals, mountains, rivers, and other natural elements have a soul that is not and should not be
dominated by humans (Mamani Mufioz 2001). The concept of nature as a living being with
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inherent rights has been recently adopted within the National Constitutions of both Ecuador
(2008) and Bolivia (2009).

While Spanish is the official language throughout the region, the national governments of
Ecuador, Peru and Bolivia have been making an effort to preserve minority languages by
recognizing them as official or co-official languages and re-introducing bilingual education in
rural areas. In rural areas where Spanish may be a second language for many indigenous people,
most speak or at least understand it, except some members of older generations. In cities, there is
widespread knowledge of English among educated middle and upper classes and younger people
using the Internet and social media. Residents of rural areas in the Andes generally lack English
skills unless they work in tourism enterprises, for example.

Over 90 percent of the hotspot’s population consider themselves Catholic.

Migration and Urbanization

In all Andean countries there has been a marked trend of rural to urban migration, and to a lesser
extent, rural to rural migration. Migration has occurred for a number of reasons including job
opportunities and improved market access that translate to increased income, as well as access to
better social services such as secondary education and modern health care. Also, poor land use
practices and increased frequency and intensity of droughts has contributed to migration in the
many areas of the Andean highlands. Census statistics compiled by the Economic Commission
for Latin America and the Caribbean (CEPALSTAT 2014) for the period 2010-2015 indicate
that populations of urban areas of hotspot countries are increasing at annual rates between 1.1
percent (Argentina and Chile) and 2.4 percent in Bolivia, due to a combination of population
growth (rates of fertility greater than mortality) and immigration (Table 5.6). Note that these
population growth data are country-wide and similar data are not available specifically for the
hotspot. In contrast, populations of rural areas of Argentina, Chile and Colombia are currently
declining and other hotspot countries show annual growth of 0.7 percent or less in rural areas.
These data clearly indicate consistent national trends towards urbanization, most profoundly
expressed in Argentina where the rural population has been declining 1.9 percent annually.

Table 5.6. Population Growth Rates for Tropical Hotspot Countries

National Annual Population Growth (%)
(2010-2015)

Country Urban Rural
Argentina 1.1 -1.9
Bolivia 2.4 0.6
Chile 1.1 -0.4
Colombia 1.6 -0.4
Ecuador 1.9 0.2
Peru 1.3 0.7
Venezuela 1.6 0.1

Source: CEPALSTAT 2014

Indigenous people have been participants of the rural to urban migration trend across the hotspot,
but most still live in the more remote and mountainous parts of the region. Some have migrated
from one rural highland area to another or to a rural lowland area within their country. Others
have migrated to neighboring countries or farther away, especially to Spain, Italy and the United
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States for job opportunities in domestic, agriculture and construction sectors. Generally speaking,
indigenous people continue to be more economically and politically marginalized than mestizo
populations throughout the hotspot. There are exceptions however, such as some Otavalan
populations of northern Ecuador and Quechua and Aymara populations in Peru and Bolivia,
which have prospered economically in recent decades. Sometimes, a marked economic
improvement is the result of money sent by foreign migrants to their families at home and
income derived from remittances (remesas) has been an important percentage of the GDP in
some hotspot countries.

Over the last twenty years, the tendency of foreign migration has not only improved family
income in many Andean regions but it has also severely affected family structure in indigenous
communities. For example, in the Ecuadorian Provinces of Imbabura, Cafiar and Azuay,
grandparents are raising children (because parents are working abroad) and quasi American-style
houses (many unfinished) dot the countryside. Recently, however, the foreign migration trend,
especially to Europe, and accompanying remittances has dropped off significantly due to the
global financial crisis of 2009.

Human Development and Poverty

In all hotspot countries, the ratio of fertility and mortality rates exceeds the replacement rate of
2.0 (Table 5.7). In Argentina, fertility exceeds mortality by 2.2 and in Ecuador by 4.1; other
hotspot countries have rates that fall in between. National literacy rates of the school-age
generation in all hotspot countries are high, between 97.4 percent (Peru) and 99.4 percent
(Bolivia), reflecting access to at least primary education for the vast majority of Andean
inhabitants under the age of 24. Literacy rates of older adults are lower and even more so in the
senior age group.

Table 5.7. Key Human Development and Poverty Indicators for Tropical Andes Hotspot Countries

Country"
Indicator Year | Argentina | Bolivia | Chile | Colombia | Ecuador | Peru | Venezuela
Population
2010-
Fertility rate (%) 2015 16.7 24.6 13.9 19.4 215 19.8 19.8
Mortality rate 2010-
(%) 2015 7.7 7.1 5.8 5.6 5.2 55 5.3
Education
Literacy rate (%) 2011
15-24 years (%) 99.2 994 98.9 98.2 98.7 97.4 98.5
Unemployment and Poverty
Unemployment varies 7.1 5.8 5.9 10.6 4.6 6.0 7.8
rate (%) (2013) (2011) (2013) (2013) (2013) (2013) (2013)
. 36.3 11.0 32.9 32.2 23.7 23.9
Poverty rate (%) | Y2"€° ND? (2011) | (2011) (2012) (2012) | (2012) | (2012)
Extreme poverty varies 18.7 3.1 10.4 12.9 55 9.7
rate (%) ND (2011) (2011) (2012) (2012) (2012) (2012)
. N varies 0.5 0.5 0.5 0.5 0.4
Gini coefficient ND (2011) (2011) (2012) (2012) ND (2012)

Source: CEPALSTAT 2014
!Data are for the whole country.
’ND=no data
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Across the hotspot there are great disparities in wealth and human well-being. According to the
Andean Community, efforts to reduce poverty in the region have been successful but overall
poverty rates remain more than 30 percent for the general population and over 60 percent in
the rural areas (CAN 2014). In all hotspot countries, poverty reduction has resulted in an
increase in the middle class. World Bank (2013) analyses indicate that Argentina and Chile
have increased their middle class population faster than Bolivia, Colombia, Ecuador and Peru.
By 2011 the middle class comprised 38.8 percent in Argentina and Chile and 27.9 percent in the
other Andean countries. Table 5.7 shows national poverty rates for each country in the hotspot,
with the highest rate in Bolivia (36.3 percent) and the lowest in Chile (11.0 percent); other
hotspot countries have poverty rates between 23 and 33 percent. The Word Bank defines extreme
poverty as average daily consumption of $1.25 or less. In hotspot countries, the percent of the
population living in conditions of extreme poverty ranges from 3.1 percent (Chile) to 18.7
percent (Bolivia).

Another definition of well-being is that of relative poverty compared to other members of
society. The Gini coefficient is a measurement of inequality that varies between 0, which reflects
complete equality and 1, which indicates complete inequality. Four Andean countries (Bolivia,
Chile, Colombia and Ecuador) fall right in the middle of this indicator (0.5) while equality in
Venezuela is slightly higher (0.4). In rural areas, especially those that are remote, levels of
poverty and inequality tend to be more extreme. People living in such areas often have limited or
no access to basic services (e.g., piped water, electricity, household sanitation) and long
distances to markets, secondary schools and health clinics. KBAs in the hotspot are often located
in this type of remote environment that is difficult to reach due to rugged terrain and
characterized by pockets of extreme poverty. Examples are the Bosque de Polylepis de Madidi
(Bolivia), Corredor Ecolégico Llanganates-Sangay (Ecuador) and Kosnipata Carabaya (Peru).

National Economic Indicators

All of the countries in the hotspot except Bolivia are ranked as “upper middle income” by the
World Bank based on Gross National Income per capita. Bolivia is ranked as “lower middle
income.” The most recent available data on per capita income and annual growth rate for all
hotspot countries are shown in Table 5.8. In 2013, Bolivia had the highest income growth rate
(6.4 percent), followed by Peru (5.2 percent), with Venezuela lagging (1.2 percent).

Table 5.8. Economic Indicators for Tropical Andes Hotspot Countries

National Accounts®

Indicator Year | Argentina | Bolivia Chile Colombia | Ecuador Peru Venezuela
Annual GDP
(millions, US$
using current
exchange) 2012 | 477,028° | 27,035 | 268,314 | 370,509 87,495 | 203,977 | 381,286°
Per capita
income (US$) 2012 11,614 2,625 15,372 7,762 5,639 6,811 12,734
Income growth
rate (%) 2013 4.5 6.4 4.2 4.0 3.8 5.2 1.2

Source: CEPALSTAT 2014
'Data are for the whole country.
“Currently, the official currency exchange rate fluctuates wildly, making this figure difficult to interpret.
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Today, the Andean countries known as being friendly to international investors, namely Chile,
Peru and Colombia, lead expectations for economic growth in the Andes region. Foreign
investors are currently reluctant to invest in Venezuela, cautious about investing in Bolivia and
are interested in Ecuador due to its small size and ambiguous investment policies (Schipani
2013). Argentina’s uncertain economic climate has created a loss of credibility among local and
foreign investors (Wharton 2013).

The following sections describe national demographic trends and socioeconomic conditions.

Argentina

The area of the hotspot in Argentina is 148,728 km?. It overlaps six provinces in the
northwestern part of the country: Jujuy, Salta, Tucuman, Catamarca, La Rioja and San Juan,
though only the first three have more than 40 percent of their area in the hotspot. Over the last
century, the general demographic tendency in this northwestern region has been migration away
from high mountainous areas to the agricultural land at lower elevations outside the hotspot and
a general increase in urban populations (INDEC 2010). Families remaining in rural Andean areas
have become concentrated in small towns rather than living dispersed across the countryside.

Many farmers who live in the hotspot migrate seasonally to the lowlands (outside the hotspot)
due to the high industrial demand for agricultural labor during harvest periods of citrus, soy bean
and sugar cane. Ledesma, a sugar cane agroindustry in Jujuy that installed plantations on the flat
lower border of the hotspot, began a program of landscape conservation in the Yungas as part of
their company strategy after being criticized by environmental groups for compromising the
ecological integrity of the region. To protect biodiversity and change the public perception about
their business, this company has been supporting zoning for natural areas, biodiversity
monitoring and information analysis and dissemination (Ledesma 2011). This type of private
enterprise is a potential ally for CEPF or other future investors in regional biodiversity and
ecosystem conservation.

In the hotspot area, especially Jujuy Province, uranium and silver mining (and zinc and tin, to a
much lesser extent) create significant demand for labor, particularly during initial operating
phases. Generally, the physically-demanding labor of mineral extraction is performed by the
local population while technical and specialized positions are held by people from other areas.
Two Canadian companies, Wealth Minerals Ltd. (uranium) and Silver Standard (silver) have
projects in the exploration phase. Progress of the former project, an open-pit mine near the
Quebrada de Humahuaca, a UNESCO World Heritage Site renowned for its use as a cultural
route between the Andean highlands and the plains for over 11,000 years, has been stalled by
local inhabitants and environmentalists protesting its potentially negative social and
environmental impacts. The case is being tried in a Jujuy court (InfoTilcara, April 16, 2014). The
other company, Silver Standard, is set to install what will be the largest silver mine in the world
in northern Jujuy on the Bolivian border.

Eight ethnic groups live within the hotspot in Argentina, particularly in the Yungas, or montane
forest, of Salta and Jujuy where hunter-collector ancestors have been traced back thousands of
years (Garcia Moritan and Cruz 2011). National censuses in Argentina didn’t officially recognize
or count indigenous peoples until 1966-68 when the first indigenous census attempted, ultimately
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unsuccessfully, to document the geographical location of the different groups and their
demographic and socioeconomic characteristics. The indigenous social and legal situation
improved in 1998 through legal recognition and adjudication of territorial land rights under two
new laws designed to protect indigenous communities (Garcia Moritan and Cruz 2011). In
practice, however, land ownership is complicated by pre-existing rights of indigenous groups
that are in conflict with land rights acquired at a later date by other citizens (Qullamarka 2008).
Indigenous representatives at the national consultation workshop indicated that this is a problem
for indigenous groups in the hotspot, particularly in the Yungas and Puna regions of Jujuy.

Bolivia

The area of the hotspot in Bolivia is 370,009 km?. Eight of nine Bolivian departments are
represented in the hotspot and three of them, La Paz, Oruro and Potosi, are located entirely
within the hotspot. The population distribution in Bolivia is not homogeneous; rather, 71 percent
of the country’s population is concentrated in the “central axis” that runs between the cities of La
Paz, Cochabamba and Santa Cruz, and population density is highest in the Departments of
Cochabamba, La Paz, Tarija and Chuquisaca (INE 2012). Ten indigenous groups are located
within the hotspot. The two largest groups are Quechua and Aymara that comprise 12.7 percent
and 11 percent, respectively, of the national population. The Guarani, occupying lower
elevations of the hotspot towards the south, is another important group.

Centuries of exclusion and marginalization of rural and indigenous populations has resulted in
high levels of poverty. According to the World Bank database, Bolivia was the poorest country
in not only the hotspot but all of South America in 2012, with Gross National Income (GNI) of
$2,220. For comparison, Honduras in the Mesoamerican Hotspot had a GNI of $2,120, and the
second and third poorest countries on the South American continent were Paraguay
(GNI=%$3,400) and Guyana (GNI=$3,410). To improve this situation, the National Development
Plan of Bolivia includes a measure to transfer surplus income from the hydrocarbon sector to
reduce poverty

In Bolivia today there are two million internal migrants who tend to move from highland rural
regions to the central axis cities and also to El Alto, located on the broad altiplano above La Paz
(INE 2012). A UNDP (2009) study found evidence that people are attracted to certain areas by
cultural patterns. For example, migrants from southern La Paz Department are attracted to El
Alto, a commercial center that has dramatically increased in size and is predominantly
indigenous. Internal migration may be a strategy for adaptation to climate change, because
movements increase when climate fluctuations are severe. The most vulnerable populations and
those most dependent on natural resources are those that move (IIED 2011). Since the 1980s,
much of Bolivia has been under severe drought followed by periods of intense precipitation that
appear to trigger human migrations, often over large distances (e.g., 820 km from Potosi to Santa
Cruz). Increased migration to Santa Cruz (away from the hotspot) has been linked to labor
demand by natural gas companies and soy bean farms.

Mining has been an important component of Bolivia’s economy for centuries — ever since silver
was discovered in Potosi at the time of the Spanish colonization — and comprised 18.4 percent of
Bolivia’s GDP in 2012 (Table 5.9). Historically, Bolivians were used as forced labor to extract
large quantities of silver that were sent to Spain. Thousands of mine workers died in mines or
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were poisoned by mercury used in the extraction process. After silver came a boom in the
extraction of tin, which surged in price after the industrial revolution (Wicky undated).

Coca has been cultivated at mid-elevations in the Bolivian Andes since the Inca era, primarily in
the Yungas north and east of La Paz, expanding in the 1980s into the Chapare region of
Cochabamba as coca entered unauthorized markets associated with the cocaine trade. According
to the 2012 national coca monitoring survey, cultivation has been on a downward trend since
2010 such that Bolivia is now the third largest producer of coca after Peru and Colombia.
Decreasing levels of coca cultivation in Bolivia were brought about by a combination of
government-led eradication efforts, as well as dialogue with farmers and social incentives.
Between 2011 and 2012, government seizures of coca leaf rose 23 percent while prices
decreased. In 2012, sales of coca leaf were estimated at $332 million, or 1.2 percent of the
country’s GDP and 13 percent of the agriculture sector’s contribution to the GDP (UNODC
2013a).

Coca cultivation is officially forbidden by Bolivian law in protected areas, including national
parks. Overall, the country's protected areas recorded a 9 percent decrease in coca cultivation to
around 2,150 ha in 2012. The Isiboro Secure National Park, which accounts for half of coca
cultivation in protected areas, registered a 4 percent reduction while Carrasco National Park (a
KBA), responsible for over 40 percent of coca cultivation in protected areas, had a 15 percent
decrease to 930 ha (UNODC 2013a).

Quinoa (Chenopodium quinoa) is a protein-rich grain that is produced by Andean farmers. The
United Nations Food and Agriculture Organization (FAO) enthusiastically described it as “the
only plant food that contains all the essential amino acids, trace elements and vitamins and
contains no gluten" (Guardian Environment Network, January 25, 2013). Although quinoa is
relatively new to U.S. and European markets, it has been a staple in the diet of indigenous
peoples of the central Andes (Bolivia, Peru and Ecuador) since Inca times. In the 1980s, a
combination of new migration patterns and community organization in the highlands,
mechanization of agriculture and trade liberalization created export market opportunities for
quinoa that resulted in a “quinoa boom” in Bolivia (Kerssen 2013). Ironically, the soaring
demand for quinoa on international markets has raised farmers’ incomes but tripled prices at
home so that fewer Bolivians can afford to buy it (New York Times, March 19, 2011 and
discussion during national consultation workshop).

Chile

Only a small part of Chile (73,842 km?), the northeastern-most region, falls within the hotspot. In
this predominantly rural environment, population density is low and most people consider
themselves mestizo, although senior citizens are mostly indigenous Aymara. There is a tendency
of internal migration away from Andean towns to the coastal cities of Antofagasta, lquique and
Arica, particularly of Aymara, Quechua and Atacamefia peoples, leading to decreasing
populations in rural regions of the altiplano. All immigration is linked to government policies on
health and education, housing subsidies and employment in the mining sector. Immigrants to the
hotspot area are mostly young men from other highland regions, indigenous people from other
parts of Chile, and Bolivians, all associated with mining.
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Mining is the predominant economic activity in the hotspot area where there are about 60 mines,
46 of which extract copper. Other mines extract gold, silver and other minerals. State-owned
Codelco (Corporacion Nacional del Cobre de Chile) is the world’s largest copper producer,
having produced 1.75 million tons in 2012. According to the company, it controls about 9
percent of the global copper reserves. In 2012, Chile as a whole accounted for more than 33
percent of global copper production, with total mine output of 5.37 million tons (Copper
Investing News 2013).

Due to the economic importance of business, service and mining activities in Chile, the sector
that includes agriculture, forestry and fishing contributes relatively little (3.6 percent) to the
country’s GDP even though all of those activities are practiced intensively in the country’s
central valleys, and fishing all along Chile’s long coastline. Agriculture is difficult in the hotspot
area due to the extreme aridity of the altiplano, but some crops are grown in high valleys.
Competition for water threatens what little agriculture there is, as water is consumed in large
quantities by upstream mining operations that continue to increase in scope (CONAF 2012).

Colombia

The area of the hotspot in Colombia is 350,290 km?. The Andean region of Colombia is the most
densely populated, and is the region of greatest economic activity and extent of land use change.
Migration has been an important factor in the region, from rural areas to large cities such as
Bogota, Cali and Medellin. Poverty has been declining in Colombia overall and in the Andean
portion of the country in particular (DANE 2010), but income inequality has been increasing as a
result of foreign investment in mining and oil sectors. Decades of violence in Colombia have
been an important factor driving human migration, as well as income inequality (see Chapter 6).
Among the departments with the highest indices of inequality is Cauca — the location of
numerous KBAs in the Western Cordillera — with a Gini coefficient of 0.55, higher than the
national average.

Indigenous territories (resguardos) are present in numerous areas of the hotspot, particularly in
the northern Sierra Nevada de Santa Marta region and at various sites along the central and
western Andean cordilleras. Indigenous groups tend to have the highest poverty levels in the
country and are most vulnerable to external pressures. Many indigenous people live in areas
under conflict in Colombia, and numerous mining and oil projects are under development or
being implemented in indigenous and Afro-descendant territories.

Colombia has also been an important grower of coca and exporter of cocaine, which have direct
and indirect implications for conservation in the hotspot. Though coca cultivation is not highly
lucrative for farmers, the average $1,220 in annual income is frequently higher than other licit
alternatives. While the majority of Colombia’s estimated 48,000 hectares of coca lie at lower
elevations outside the hotspot (UNODC 2013b), these crops do have direct environmental
impacts on KBAs such as Munchique Sur and the Perija Cordillera, and contribute to violence
and insecurity in the areas in and around KBAs. Cultivation of opium poppy occurs on a much
smaller scale, with approximately 313 hectares nationwide, though poppies are grown entirely
within the hotspot at elevations between 1,700 and 3,000 m and primarily in Narifio and Cauca
Departments where this illegal activity represents a threat to KBAs such as La Planada. Crop
eradication, especially through aerial spraying with glyphosate, has also had significant direct
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impacts on native ecosystems, and the National Tribunal in March 2014 prohibited this practice
in national parks and protected areas (El Pais, March 31, 2014).

The agriculture sector contributed 6.5 percent of the GDP of Colombia in 2012 (Table 5.9). In
the hotspot, the production and export of coffee and cut flowers were important to the national
economy as was cattle production for domestic consumption. These three production activities
provide special opportunities for collaboration and synergy on conservation initiatives over much
of the Colombian Andes. Colombia is the world’s third largest coffee exporter, and the Alta
Cauca region that encompasses three KBAs (Serrania de las Minas, PNN Puracé and Puracé and
its surroundings) produces 90 percent of the country’s coffee (CDKN 2012). Because coffee is a
tree crop grown on steep terrain, harvesting is labor-intensive and 96 percent of 563,000 coffee
growers have farms of fewer than five hectares (Federacién Nacional de Cafeteros de Colombia).
Cut flower production is centered in mountain valleys around the cities of Bogota and Medellin,
and livestock production, especially dairy cattle that thrive in cooler mountainous regions,
stretches across the Andes.

Colombia has significant coal reserves and is the world’s fourth largest producer. A large
corporate player in this sector is Drummond, a U.S. Company that has been in Colombia since
the 1990s and operates two mines in Cesar Department between the northern end of the Eastern
Andean Cordillera and the Sierra Nevada de Santa Marta. Drummond has been the center of
numerous environmental controversies, having been fined and ordered to relocate towns due to
air pollution and dumping, though the company is also viewed as an economic lifeline by local
residents who have few other economic opportunities in this poor region (Wall Street Journal,
February 7, 2014). In this northern region, the geographically isolated Sierra Nevada de Santa
Marta is a culturally and biologically diverse massif that includes a National Park. As social
conflicts decrease, the region has been developing and improving its cultural, archaeological and
ecotourism options and local environmental CSOs would be avid partners on conservation
initiatives (Pro-Sierra Nevada de Santa Marta Foundation representative at national consultation
workshop).

Ecuador

Nearly half of Ecuador’s land area (117,867 km?) lies within the hotspot. Census data for the
period 2001-2010 indicate that the annual population growth rate of the highland region was 1.95
percent while the average number of children per family had dropped to 1.6, compared to 2.3 in
1990 (Villacis and Carillo 2012). Human migration, principally from rural areas to urban centers,
is an important feature of the Ecuadorian highlands. Migration is both internal and from the
neighboring countries of Colombia and Peru. Four trends stand out in the hotspot region: (1)
internal migration to Quito due to its concentration of economic activity, (2) migration towards
the southern part of the country for new job opportunities in mining, (3) population growth in the
Napo Province (upper Amazon) linked to hydroelectric dam construction and (4) immigration of
Colombian refugees seeking to escape violence and difficult social conditions to northern
Ecuadorian provinces. The southern provinces (Azuay, Cafar and Loja) continued to experience
out-migration but to a lesser degree in 2010 than in 2001 (Villacis and Carillo 2012).

According to the 2010 national census (INEC 2010), the indigenous population in Ecuador
numbered 1,018,176 . Indigenous people inhabiting the hotspot identify themselves as highland
Kichwa, lowland Kichwa, Awé, Cofan and Shuar nationalities, and Afro-descendants also
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inhabit the hotspot. In Ecuador, the largest areas of intact forest and paramo ecosystems that
remain in the country outside of legally protected areas are in indigenous territories. Examples in
the hotspot include Las Golondrinas that is protected by Pastos (a subgroup of highland Kichwa)
in Carchi Province and Awa territory that is associated with a KBA in northwestern Ecuador. In
the hotspot, these natural areas are under threat from numerous highway infrastructure projects,
agriculture, cattle grazing and extractive activities (e.g., mining, oil and logging).

Nationwide, poverty continues to drop and health and education indicators show improvements,
though areas with high concentrations of indigenous and Afro-descendant populations and rural
areas continue to lag behind national averages (INEC 2010). Income inequality is greatest in
Amazonian regions and Esmeraldas Province, which is partially a consequence of the country’s
“dollarization” process (1999-2000) that reduced poverty but increased societal inequality
(Wong 2013). To help alleviate these issues, the National Plan for Well-being (buen vivir) 2013-
2017 places emphasis on social investment to relieve poverty and improve the condition of
marginalized populations (SENPLADES 2013).

The Ecuador agricultural sector (that includes forestry and fishing) contributed 9.4 percent to the
GDP (Table 5.9), largely through income derived from the export of banana and shrimp, both on
the coast outside the hotspot. From the Andes, the principal export product is cut flowers, and to
a much lesser extent coffee and some vegetables such as broccoli florets and artichoke hearts.
The Sumaco Napo-Galeras KBA is affected by deforestation for production of naranjilla
(Solanum quitoense, a fruit in the tomato family) as well as cocoa (Theobroma cacao), a native
tree crop. Ecuador is an important cocoa producer (eighth in the world), some of which is grown
within the hotspot but most at lower elevations on both sides of the Andes. The country also has
timber plantations in the hotspot, particularly introduced species of pines, cedars and eucalyptus.

The mining sector contributed 12.5 percent to the Ecuadorian GDP in 2012 (Table 5.9) with
important environmental and social impacts. Oil production and export was the major contributor
but production activities are concentrated in the Amazon below 500 m elevation and outside the
hotspot. Gold mining in Ecuador, on the other hand, does occur in the hotspot, particularly in
Imbabura Province in central Ecuador that affects the Intag-Toisdn KBA and in southeastern
Ecuador within and adjacent to the Condor-Kutuku-Palanda Corridor.

Peru

The Tropical Andes Hotspot encompasses a large part of the country (453,270 km?) including at
least a small part of all 24 departments, even those that are predominantly Amazonian or coastal.
About one third of all Peruvians live in the hotspot but population density is extremely variable,
with the highest population density in Cajamarca (northern Peru) and the most sparsely
populated areas in southeastern Peru. The indigenous population was over four million people in
2010 and includes 77 ethnicities throughout the country, many of which inhabit areas within the
hotspot. The Quechua linguistic group comprised of many ethnicities is by far the largest,
making up more than 12 percent of the national population.

Three decades after agrarian reform was implemented in Peru, rural areas in the hotspot are
dominated by small farmers - many still waiting to formalize land ownership - on whom the
nation depends for food, but whose productivity remains low for lack of government support
(Eguran 2005). Recently, as a result of the increasing international profile of Peruvian cuisine
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and its native ingredients, there is a growing entrepreneurial agriculture sector producing
specialty products (e.g., quinoa and kiwicha cereals, chips of different Andean tubers, sacha-
inchi oil high in antioxidants) oriented towards international markets.

Migration and urbanization in Peru is high — three quarters of the national population was
classified as urban (INEI 2007) — due to education and job opportunities in towns and cities and
the centralization of commercial activities. Additionally, Andean farmers and herders in rural
areas may be experiencing habitat degradation due to mining and infrastructure development
(e.g., scarce or polluted water, degraded soil resources) as well as feeling the impact of the
changing climate (e.g., more intense and prolonged cold spells on the altiplano, extended dry
seasons in mountain valleys) and therefore migrating to urban areas. According to USAID,
Peruvian land ownership laws are also partially responsible for migration tendencies due to
“compulsory acquisition of private property by the government” for mining activities.

During the period 2002-2007, the migration rate from one highland region to another was 27
percent and 19 percent from the highlands to coastal cities (INEI 2007). Highland migration to
lowland Amazonian areas also occurred, most notably from Puno to Madre de Dios, the region
that has the highest immigration rate in the country in response to multiple “boom” economic
opportunities since the 1990s: gold mining, mahogany logging and the construction of the
Interoceanic highway. The Amazonian lowland regions of Madre de Dios that are centers of
intensive industrial and artisanal gold mining and associated social and environmental conflicts
are largely outside of the hotspot.

The Interoceanic highway is the new transportation axis that connects the Atlantic (Brazil) to the
Pacific (Peru) and traverses the hotspot as it crosses the Peruvian Andes. Much of the highway’s
construction cost in Peru was paid by the Brazilian government as it expects to reap enormous
economic benefits through access to Pacific ports for trade with Asia, hydroelectric power
generated from Andean rivers, and food such as potatoes from high elevations. There is no doubt
that the highway will create a tremendous impact on high conservation value forests in Peru as it
crosses the most biodiverse region of the Andean-Amazonian transition zone where it is likely to
affect KBAs on the eastern slopes of the Cuzco and Puno regions, such as Manu, Santuario
Historico Machu Picchu, Lagos Yanacocha, Kosfiipata Valley and the Cordillera Carabaya.

According to the UN Office on Drugs and Crime, in 2012, Peru again became the largest coca
growing country and exporter. Although Peru had a 3.4 percent reduction in the area cultivated
from the previous year, Colombia had a 25 percent reduction, leaving Peru as top producer
(UNODC 2013c). The principal impact of coca production on conservation is the intrinsic
insecurity and violence related to drug trafficking that makes implementing conservation and
sustainable production activities in rural communities near coca producing areas difficult if not
impossible. This is the case in much of the Narifio Department of Colombia as well as some
eastern Andean valleys and regions of Peru (e.g., Ene, Apurimac) and Bolivia (e.g., Chapare).

Venezuela

The area of the hotspot in Venezuela is 69,523 km?. Portions of four largely Andean states
overlap the hotspot: Merida, Miranda, Tachira and Trujillo, as well as the Capital District of
Caracas. The population of the region is predominantly white, with some Afro-descendants.
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There are no indigenous populations in the hotspot region of Venezuela. Similar to the rest of the
country, the average age of the population is 28 years and the senior age group (>65 years) is
increasing (INE 2011). Government-financed community councils, organized by towns or
parishes, develop projects of local interest, such as water provision. Community cooperatives are
common throughout the region and important in the development of local economies. State-run
national parks have often been ineffective for conservation. In some cases, the private sector
created reserves and ecotourism lodges to protect habitat and wildlife but later were expropriated
by the government (BBC, June 13, 2011).

Venezuela has been undergoing social and economic turmoil, especially since the death of
President Hugo Chévez in 2013. Venezuela has the world’s largest oil reserves (USEIA 2014)
but production has fallen over the last decade, is heavily subsidized for domestic consumption,
and is sold to Cuba for sub-market prices or in barter deals. Funds of the state-owned oil
company, PDVSA, have been used for social programs that have helped maintain government
support, especially by the poor (Financial Times, February 21, 2014). Even so, street protests in
February 2014 resulted in dozens of deaths.

Venezuela’s inflation reached 56 percent in 2013 (Financial Times, February 21, 2014).
Furthermore, crime has risen and basic goods, such as bread, cooking oil and milk are scarce
(NPR, March 16, 2014). According to the Economic Commission for Latin America and the
Caribbean (ECLAC 2014) the economic projection for Venezuela in 2014 is a contraction of -0.5
percent due to the impact of that nation's complex economic situation. For comparison, the Latin
America regional growth rate was projected to be 2.7 percent.

5.4 Economic Trends

Until 40 to 50 years ago, all countries in the hotspot had predominantly natural resource based
economies dominated by agriculture, livestock and fisheries (marine, e.g., anchovy in Peru).
Whereas these sectors continue to be economically important today, all hotspot countries
experienced great economic growth in the 1990s with a shift to an export-driven industrialized
economy based on extraction of non-renewable resources, namely oil, coal, natural gas, copper,
gold, silver and other metals and non-metals. These extractive economic activities are critical to
the economic development of hotspot countries but they are also renowned to cause
environmental damage and to be challenging to regulate and control.

National economic profiles were compared across hotspot countries based on the contribution to
the GDP of economic activities in the following nine broad categories: (1) financial
intermediation and real estate, renting and business activities, (2) social and personal services
that include public administration, defense, compulsory social security, education, health and
social work, and other community social and personal service activities, (3) manufacturing, (4)
wholesale and retail trade that includes repair of goods, and hotels and restaurants, (5) mining
and quarrying, (6) construction, (7) agriculture, hunting, forestry and fishing, (8) transport,
storage and communications, and (9) electricity, gas and water supply (Table 5.9).
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Table 5.9. National Economic Profiles of the Hotspot Countries

Contribution (%) to GDP in 2012 (rank order within country)

Economic Sector | Argentina Bolivia Chile Colombia | Ecuador Peru Venez'
Financial

intermediation 16.0 (3) 10.8 (6) 25.1 (1) 20.4 (1) 15.9 (1) 14.2 (3) 7.8 (6)
Social and personal
services 21.2 (1) 18.9 (1) 17.0(2) 16.7 (2) 15.8 (2) 15.2 (2) 14.4 (3)
Manufacturing 19.5 (2) 12.8 (3) 11.2 (5) 13.0 (3) 12.9 (3) 14.0 (4) 13.6 (4)
Wholesale and
retail trade 15.7 (4) 11.1 (5) 11.7 (4) 12.4 (4) 12.6 (4) 19.4 (1) 15.5 (2)
Mining and
quarrying 3.8 (8) 18.4 (2) 14.2 (3) 12.3 (5) 12.5 (5) 10.5 (5) 28.4 (1)
Construction 5.9 (7) 3.3(8) 8.3 (6) 8.6 (6) 11.8 (6) 8.2 (7) 8.5 (5)
Agriculture, hunting,
forestry and fishing 9.0 (5) 12.3 (4) 3.6 (8) 6.5 (7) 9.4 (7) 7.0 (8) 5.7 (7TT)
Transport, storage
and
communications 7.9 (6) 10.0 (7) 6.6 (7) 6.4 (8) 7.8 (8) 9.7 (6) 5.7 (7T)
Electricity, gas and
water supply 1.0 (9) 2.4 (9) 2.4 (9) 3.7(9 1.3(9) 1.9 (9) 0.4 (9)

Source: CEPALSTAT.
lyenezuela sectoral GDP data are from 2010.

Key economic sectors that have an impact on natural ecosystems in the hotspot are agriculture,
livestock, hydrocarbon extraction and mining, forestry and tourism. With respect to economic
importance as expressed in Table 5.9, both livestock and forestry are contained within the
agriculture sector, tourism is largely included in the trade sector (i.e. hotels and restaurants) as
well as the transport sector, and the mining sector includes quarrying to build roads, dams and
other public works infrastructure.

Agriculture

Agriculture is a major economic component in all hotspot countries, both in terms of
employment and contribution to gross domestic product. Agriculture (including livestock and
forestry) makes its greatest contribution to GDP (12.3 percent) in Bolivia followed by Ecuador
(9.4 percent) and Argentina (9.0 percent) (Table 5.9).

A typical tropical Andean hillside supports a multitude of crops along an altitudinal gradient. For
example, in Colombia, commercial crops of sugar cane are grown between 500 and 1800 m
elevation, coffee between 800 and 1800 m, and potatoes above 2500 m. Potatoes are native to the
Andes, with over 4000 edible varieties, and the International Potato Center that carries out
agricultural research and maintains a gene bank for potato, sweet potato and Andean roots and
tubers is based in Lima. The production of potatoes at commercial scale requires significant
chemical inputs of both pesticides and fertilizer, causing negative impacts on human health and
the environment. Greenhouse-grown cut flowers for export are grown in high valleys and
traditional agriculture is carried out along the entire altitudinal gradient. Most fertile farming
areas on Andean slopes and valleys were deforested decades, if not centuries ago, which placed
severe pressure on remnant montane forests and paramo, especially for potato crops and pasture
lands. In the Andean-Amazon transition zone, land-use change is more recent. The National
Planning and Development Secretariat in Ecuador (SENPLADES 2013) indicated that in the
mountainous or hilly areas of the upper Amazon, most land use change now occurs on mid-sized
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farms between 20-50 hectares in size rather than smallholders who used to be the prime
extenders of the agricultural frontier.

As quinoa has gone from a local agricultural staple to a global commodity in a short time, the
UN proclaimed 2013 the year of quinoa, amid questions about the real social and environmental
benefits and liabilities of its burgeoning production, especially in Bolivia (Guardian Environment
Network, January 25, 2013). Quinoa has become a flagship product in the Bolivia’s development
plan. Its economic and social importance was officially recognized by Andean Community
governments (CAN 2013) through a declaration signed by the four Ministers of Agriculture to
promote the production of quinoa within the framework of community and family agriculture
and towards regional and national food security and sustainable development. Quinoa producer
groups could be important allies in conservation and development initiatives that promote good
land and water management practices in the altiplano region.

Coffee production is important in Andean regions from Venezuela to Bolivia. Coffee has long
been an important domestic and export product in Colombia dominated by small-scale coffee
growers cultivating shade coffee in diverse agroforestry systems or full-sun monocultures. More
recently, highland coffee grown by smallholders on eastern and western Andean slopes of
Ecuador, Peru and Bolivia has taken off in export markets, particularly for niche organic, “bird-
friendly,” “fair-trade” and shade coffee markets. Coffee production is a significant activity in
areas near KBAs and corridors such as Tatama-Paraguas (Colombia), Podocarpus National Park
(Ecuador) and Alto Mayo (Peru). Coffee producer organizations that represent communities and
families would be excellent partners for developing conservation strategy in the hotspot. Coffee
growers are strongly organized in Colombia under the National Coffee-growers Federation
(Federacién Nacional de Cafeteros); CEPF supported this Federation ten years ago to
mainstream conservation best practices into coffee production in the Paraguas-Tatama corridor
(CEPF 2006). In 2004 approximately one fifth of coffee growers in Peru were estimated to
belong to producers’ cooperatives (Walsh 2004). In these four Andean-Amazonian countries,
cocoa agroforestry and its transformation to single-origin chocolate has undergone a similar
expansion aimed for specialized export markets, but most cocoa is grown at lower elevations
than occur in the hotspot.

It is interesting to note that coffee and cocoa were promoted in the region as crop alternatives to
replace the production of illicit crops, particularly coca. For this reason, large amounts of
technical assistance and financial support has been provided by national and foreign
governments (particularly the U.S.) to catalyze successful coffee production and to create links
with specialized export markets willing to pay a premium price for a product with certifiably
positive social and environmental impacts. Though coffee has largely succeeded and generated
important income, it is unclear to what extent it has replaced coca. Needless to say, huge
financial proceeds garnered from the cultivation and transformation of illicit crops (coca and
poppies) also makes an important contribution to regional and national economies of Peru,
Bolivia and Colombia.

Livestock Production

Livestock production in the hotspot consists primarily of beef and dairy but also includes small
livestock (e.g., sheep, pigs, chickens, guinea pigs), and husbandry of domestic llamas and
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alpacas in Ecuador, Peru, Bolivia and Chile. In the puna, alpacas are raised for their fine wool for
export markets as well as meat for local consumption.

Beef and dairy cattle make an important contribution to the economies of most hotspot countries
but often in areas outside of the geographical limits of the hotspot; this is particularly the case of
Argentina. In Colombia, however, the Andean slopes and valleys are the center of the country’s
cattle production, with 39 million hectares of pastures and second-growth and 500,000 cattle
ranchers dedicated to the activity (FEDEGAN 2012). The Colombian cattle sector, already the
fourth largest in Latin America, is growing rapidly with an eye to global markets (ProExport
2013) opened by free trade agreements and the eventual elimination of hoof-and-mouth disease.
This could create increased pressures on hotspot forests, but could also harness market
opportunities for conservation. The government’s Strategic Livestock Plan includes a large
conservation element, namely a project to make Colombia’s cattle production sustainable
(Proyecto Ganaderia Sostenible) by eventually reverting 10 million hectares of pasture to nine
other less-intensive land uses including some kinds of agriculture and conservation (FEDEGAN
2012). This large and ambitious project, being implemented by the Colombian Federation of
Cattle Ranchers (FEDEGAN), received funding from the GEF, the National Cattle Fund and
other sources (2007-2010) for a pilot silvopastoral project in Rio La Vieja (J.C. Gdmez, pers.
comm.). FEDEGAN is now active in five areas of the country, some which overlap with or are
adjacent to KBAs. For example, a coffee region (eje cafetero) in the Western Cordillera north of
Cali overlaps the Farallones de Cali, Serrania de Paraguas and Tatama-Paraguas KBAs. Given
FEDEGAN:’s size, political clout and ongoing initiative for environmental restoration, it could be
an important ally or partner for conservation, synergistic collaboration and generating new
funding options.

Hydrocarbons and Mining

Non-renewable extractive activities, particularly of hydrocarbons (i.e. coal, crude oil and natural
gas) and mining are important economic sectors in all of the hotspot countries. Chile, the number
one copper producer in the world, closed 2013 with a 6.1 percent increase in production
compared to the previous year, according to the national statistics bureau (BNamericas 2013).
Copper mining is the primary income-producing activity in Chile’s limited area within the
hotspot that includes small KBAs in the high semi-desert area, and the industry’s demand for
water conflicts with other users in the high desert region. Venezuela and Ecuador are both
members of the Organization of the Petroleum Exporting Countries (OPEC). Qil concessions are
located in parts of these countries outside of the Tropical Andes Hotspot. Venezuela remains
highly dependent on oil revenues, which account for roughly 95 percent of export earnings and
12 percent of the GDP. Ecuador is substantially dependent on its petroleum resources, which
have accounted for more than half of the country's export earnings. The Bolivian national
economy is driven by high prices for its principal products, natural gas and minerals. Bolivia has
the second largest natural gas field in the world (located outside the hotspot) but there are gas
reserves in the Yungas montane forest belt whose future extraction could threaten KBAS in the
Yungas Inferiores de Carrasco, Isiboro-Sécure/Altamachi, Madidi and Pilon Lajas. In 2006, the
Bolivian government nationalized the hydrocarbon sector and the nation’s economy depends
almost exclusively on natural gas sales to Brazil and Argentina.
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Metal mining is an important economic sector seen as having enormous growth potential by
hotspot country governments. Chile and Peru are the world’s first and second largest producers
of copper, respectively, while Peru is the third largest producer of silver and sixth largest
producer of gold (KPMG 2013). Gold-mining in Peru has negative environmental impacts or
threatens KBAs in the north such as Parque Nacional Huascaran around the city of Huéraz
(Ancash Dept.) and Rio Cajamarca and San Marcos in Cajamarca Dept., and Quincemil (Cuzco
Dept.), Carabaya, Sandia and Valcén (Puno Dept.) in the south. Furthermore, all hotspot
countries have significant reserves of gold. The explosive growth of gold mining in Andean
nations, driven by sharply rising market prices since the financial crisis of 2009 (Figure 5.1), has
grown to out-of-control proportions with the sector characterized both by large numbers of
illegal or informal small-scale miners and some large commercial operations with international
investors.

Figure 5.1 International Gold Price (US$/ounce) 1999-2014
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Source: goldprice.org

Most governments are struggling to take hold of resulting chaotic social, environmental and
economic situations associated with informal or illegal mining. Peruvian authorities estimated
that 20 percent of the gold sold on international markets was mined illegally (EI Comercio, Dec
23, 2013). The innumerable negative consequences of gold mining at all scales are severe and
well documented, causing important social (mining concessions displacing agriculture, Oxfam
America 2014), human health (mercury contamination, Ashe 2012, WHO 2013) and
environmental (contamination of aquifers, El Comercio, March 8, 2012; deforestation, ACA
2013) impacts that affect ecosystem integrity and millions of people in hundreds of sites in
multiple hotspot countries. Mining laws and regulations exist in each country, but implementing
them effectively to stem the growth of illegal activities will be a formidable challenge as long as
the price of gold remains high on international markets.

Seeking to emphasize formal, commercial (and royalty-paying) operations, national governments
have welcomed economic growth of the mining sector and courted foreign investment.
Colombia, Ecuador and Peru have identified mining as a key sector to expand with foreign
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investment in coming years, by US and Canadian companies and the Chinese government, as
examples. Some Colombians refer to the government’s development strategy for mining as a
locomotive (locomotora minera) that is impossible to stop. In Ecuador, the government has
prioritized five large-scale mining projects for gold and copper, as key drivers for economic
growth. These new projects are all within the hotspot and may threaten southeastern KBAs
Bosqgue Protector Alto Nangaritza, Parque Nacional Podocarpus and the Cordillera del Condor,
in particular, In Chile, public (Codelco) and private businesses — INV Metals (Canada) and
Corriente Resources (China) — are poised to initiate mining operations in the southern part of the
country, outside of the hotspot. Small and medium-scale gold mining operations are also
multiplying in that region.

Large-scale mining operations, particularly for gold, have proven highly controversial in the
hotspot area due to concerns about their impact on fragile ecosystems such as paramos and other
wetlands and water resources (AIDA 2012, Pulitzer Center 2011). In Colombia, the Angostura
gold mine in the Eastern Cordillera, owned by Canadian-based Eco Oro Minerals, and the La
Colosa gold mine in the Central Cordillera, owned by South African AngloAshanti Gold, have
both faced fierce opposition and delays (Jamasmie 2014). While in Peru, Newmont Mining’s
$4.8 billion Conga mine in Cajamarca became emblematic of the conflicts between large-scale
mining operations and local communities.

In Peru, the Antamina copper and zinc mine (BHP Billiton, Xstrata, Tek and Mitsubishi Metals
Group) has had some engagement with conservation issues including a Polylepis conservation
and restoration project with Conservation International in 2005-2008. This project involved local
communities in the Conchucos valley that forms a corridor between the Huascaran National Park
and the Huayhuash Reserve in the Ancash Department (BBOP 2009).

Forestry

In most hotspot countries, exploitation of natural forests is an economically important sector that
has huge social and environmental impacts, but most of the remaining natural forests with
commercially valuable timber species occur in the more productive Amazon (Venezuela,
Colombia, Ecuador, Peru and Bolivia) and Choc6 (Colombia and Ecuador) regions and to a
lesser extent, the temperate rain forests (Chile). For this reason, most large commercial logging
operations work outside of the Tropical Andes Hotspot.

In the hotspot, smaller-scale, often informal or illegal logging for domestic markets
predominates. High levels of “informality” (i.e. no regard for ‘best practices’ of forest
management such as implementation of annual harvest plans that include minimum cutting
diameter and retention of a percentage of individuals of each harvested species) and
unsustainable forestry practices persist and usually result in forest degradation that affects
virtually every forested KBA between 500-2000 m elevation in the hotspot. In Ecuador, for
example, owners of relatively small areas of forest are the usual actors behind informal forestry,
either selling their standing trees to logging operations, or selling their logs and planks at local
markets. In Ecuador, there has traditionally been little or no financial incentive from public or
private sources to manage natural forests, resulting in negative impacts on environmental quality,
ecosystem services and biodiversity conservation. The recent advent of Socio Bosgque programs,
however, has begun to provide some incentives for forest management.
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Forest certification is an important tool to eliminate informality and promote best practices in
forest management. The Forest Stewardship Council (FSC) provides a connection between the
forest and the consumer by ensuring highest social and environmental benefits. Around the world
there is a growing niche market for certified wood products. Though FSC certification is not a
financial incentive, and the process is costly especially for small operations, there is a tendency
towards certification in the hotspot. All countries in the hotspot presently have at least one FSC-
certified forestry operation.

Plantation forestry covers about 2.2 million hectares in central Chile, but all outside the hotspot.
In Argentina, at least two forestry initiatives are underway in the northern part of the country and
within the hotspot area, both aimed at reforestation in the Yungas and establishing
environmentally-sustainable forest plantations for production (AFORSA undated, Balducci et al.
2009). Other countries have forest plantations within the hotspot over smaller areas. Ecuador and
Peru, for example, both have wood industries based on pine plantations (Pinus radiata, P. patula
and other introduced conifer species) in the Andes. Field studies in the Ecuadorian Andes have
documented the environmental impact of pine plantations on paramo soil quality and hydrology
with results that demonstrated nitrogen depletion and acidification of surface soils (Farley and
Kelley 2004) and a 50 percent reduction of water yield (Buytaert et al. 2007), both indicating a
negative effect on this high Andean habitat that is critical for water provision.

In addition to industrial plantations, social forestry endeavors such as agroforestry that aim to
meet the basic needs of communities and improve their well-being is widely practiced in the
hotspot. In Colombia, for example, forests of the native timber bamboo, Guadua angustifolia,
grow between 900-2000 m elevation in the hotspot adjacent to KBAs in the coffee-producing
region such as Serrania de los Paraguas. Stands of guadua bamboo have provided rural
communities with income from the sale of culms (stems) on national and international markets
(Arango and Camargo 2010). Guadua grower associations in both Colombia (e.g., Asoguadua,
Asobamb( and Fundaguadua) and Ecuador are producer groups that could be important partners
in conservation activities in the hotspot.

Tourism

In most hotspot countries, the growth of the tourism sector, as measured by the number of
international tourist arrivals, is much greater than the average global 2012/2011 growth rate of 4
percent (UNWTO 2013). Some hotspot countries had double-digit growth of international
arrivals: Venezuela with 19.3 percent, Bolivia with 17.8 percent, Chile with 13.3 percent,
Ecuador with 11.5 percent and Peru with 9.5 percent (Table 5.10). Increased security has played
an important role in attracting foreign tourism, particularly in Peru and Colombia. Note that
Venezuela’s high rate of international arrivals (Table 5.10) includes entries of non-resident
Venezuelans (UNWTO 2013).
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Table 5.10. Importance of the Tourism Sector in the Hotpot Countries

No. of International Tourist
Percent (%) Arrivals®
of GDP in 2012 Change (%)
Country 2012 (million) 2012/2011 KBAs of Particular Importance for Tourism
Argentina 6.5" 5.59 2.1
Bolivia 3.7 (2011)2 1.11 17.8 Cotapata, Zongo Valley, PN Madidi
Chile 3.2° 3.55 13.3
RN La Planada, PNN Farallones de Cali, PNN Cueva
2.8* 2.18 6.4 de los Guacharos, PNR Paramo del Duende, PNN
Colombia Munchique, Selva de Florencia
RE Cotacachi Cayapas, PN Sumaco-Napo Galeras,
610 7° 1.27 115 Cord.'de Huacamayos-San Isidrq-Sierra Azul, Mindo,
Maquipucuna, Los Bancos-Caoni, Agua Rica, Intag-
Ecuador Toisan, PN Podocarpus, PN Cotopaxi
8.0° 285 95 Coléan, Abra.Patricia-AIto Mayo, Machu Pigchu, PN
Peru ’ ’ ’ Manu, Kosnipata Carabaya, Ocobamba-Vilcanota
Venezuela 3.0 0.71 19.3 PN Henri Pittier, PN Macarao, MN Pico Codazzi

Sources: "América Economia 2013; “La Razén 2011; *Turismo Chile 2013; *Mesa C. 2013; >Expreso 2012; °Gestién
2013; 'MINCI 2014; ®World Tourism Organization-UNWTO 2013.

While tourism grew in most of the world, the number of international visitors to Argentina
dropped off in 2012 and 2013, reflecting the country’s economic and social difficulties (La
Nacion, February 6, 2014). Nonetheless, Argentina was still the most visited country in the
hotspot, having received almost 5.6 million international visitors during 2012 (UNWTO 2013)
(Table 5.10). Argentina’s tourism sector, including both domestic and international tourists as
well as the outstanding performance of “meetings tourism” (e.g., conferences, conventions,
exhibitions and sporting events), especially in Buenos Aires, Mendoza and other principal cities,
generated 6.5 percent of the country’s GDP in 2012, according to the Argentine government
(América Economia, September 15, 2013).

Most of Argentina’s adventure and nature tourism focuses on destinations in Patagonia outside
of the hotspot in the temperate southern part of the country. Indigenous representatives and
others who participated in the Argentina workshop discussed ongoing efforts to develop
community tourism in culturally and biologically diverse areas of Jujuy and Salta Provinces

within the hotspot (see also Chapter 7).

In Bolivia, ecotourism is nascent, comprised primarily of backpackers who tend to travel on
limited budgets. Nature and adventure tourism in the hotspot is related to hiking, mountain

biking, mountaineering and other extreme activities. The Uyuni salt flat — the world’s largest — is
a growing tourist destination high in the Andes of Potosi and Oruro Departments and part of the
biologically important Chilean/Bolivian Altiplano Saline Lakes Corridor. The road and airport
project in Rurrenabaque, financed by the World Bank, is designed to promote tourism and other
development in Madidi National Park.

The San Pedro de Atacama community in the Chilean portion of the hotspot recently received a
significant public-private investment to develop ecotourism (SERNATUR undated).

Ecotourism in Colombia is on the rise, for example in the culturally and biologically diverse
Sierra Nevada de Santa Marta region that is rebounding from years of social conflict. In
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Colombia’s coffee-growing region, the Serraniagua Corporation, a community environmental
organization, offers “coffee tourism” and ecotourism to the Serrania de los Paraguas, a KBA in
the Western Cordillera.

The ecotourism industry directed towards destinations in the Ecuadorian Andes and upper
Amazon is growing as the Ministry of Tourism and travel agencies promote a diverse repertoire
of ecologically important destinations — associated with KBAs in Mindo, Los Bancos,
Podocarpus National Park, as examples - and simultaneously distinguish continental highlights
from the international lure of the Galapagos Islands. Ecuador has much scaling-up potential for
ecotourism.

Tourism activities in the hotspot area of Peru are related to (a) cultural tourism that is built
around internationally renowned Incan and pre-Incan architecture and archaeological ruins and
other national monuments (e.g., Machu Picchu, Ollantaytambo, Caral), (b) ecotourism and nature
tourism that tends to be associated with public and private protected areas and/or (c) extreme
sports such as mountaineering, mountain biking and white-water rafting. Tourism in Peru creates
collaborative opportunities for conservation in KBAs such as Alto Mayo in San Martin,
Kosnipata Carabaya and Cordillera de Vilcanota in Cuzco, and Chachapoyas. Of all the hotspot
countries, Peru has long been the leader in tourism infrastructure, visitation rate and tourism-
related income for all three types of tourism, and continues to see growth in this sector.

In Venezuela, national parks cover an enormous percentage of the country’s land area, but the
country’s current political and economic instability is not conducive to international tourism. The
country’s three KBAs are national parks and monuments located relatively close to Caracas, the
country’s capital.

5.5 Land Use

The expansion of the agricultural frontier transformed Tropical Andean landscapes since pre-
Incan times but particularly since the Spanish Conquest (see Table 5.2). By the 1900s, inter-
Andean valleys had already been largely converted to croplands, and paramos and Polylepis
forests of the central Andes had been affected by hundreds of years of anthropogenic fires and
over-grazing that altered their boundaries and reduced biodiversity. In the second half of the 20th
century, the drivers of land-use change were family and community production of mixed crops,
commercial production of monocultures (e.g., potatoes, corn, wheat and barley) and extensive
cattle pastures that caused the disappearance of most remaining montane forests and pushed
subsistence farmers to marginal areas (Suarez et al. 2011). Frequently, poor agriculture and
livestock practices led to forest degradation, soil erosion and increased siltation in water bodies.
Agrarian land reform that occurred in Bolivia, Chile, Ecuador and Peru during this period had
important social, economic, political and environmental impacts as summarized in Table 5.11.
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Table 5.11. Agrarian Land Reform in Four Hotspot Countries

Country Years Summary of Agrarian Reform

Indigenous farmers seized the highland haciendas where they worked and claimed the
land as part of their communities. The government legalized the land seizure to avoid
political fallout. Farmers did not have the capacity to profitably manage their new land
Bolivia 1952 and production declined with disastrous financial results. With agrarian reform in the
Andes, occupation of the land in the lower eastern part of the country began by
converting vast forested areas to agricultural land that began to be inundated by settlers
migrating from the densely populated highlands.

Approximately half of all agricultural land, most of which had previously been owned by
large landowners, was covered by the agrarian reform. Semi-feudal relations were
Chile 1962-1970 | abolished. Following the 1973 coup (led by Pinochet), one third of the expropriated
haciendas were returned to former owners, one third remained with private capitalists
and the final third stayed with peasant farmers as individual plots.

Land distribution in Colombia is among the most unequal in the world, with 52% of farms
in the hands of just 1.15% of landowners, according to a study by the UNDP. Around 6.5
million hectares of land was stolen or abandoned between 1985 and 2008 as a result of
the conflict. That reversed small land-reform efforts in the past. Landowners have filed
Colombia Present complaints accusing the FARC of seizing 807,000 hectares, either by forcing them to sell
or driving them off with death threats. The government is trying to return much of their
land to those who fled, even if they never held formal title to it, under an ambitious land-
restitution scheme that has received more than 26,600 claims, totaling just under 2
million hectares, in a little over a year.

The Land Reform and Colonization Law was applied in the highlands in 1964. The
reform was not more radical due to the lack of a national indigenous movement to push
for more demands. In 1973, the military government enacted another agrarian reform on
the coast. Landowners became cooperative owners but most cooperatives did not work.
Despite this, Ecuador’s land reform succeeded in terms of forcing landowners to improve
the efficiency of their operations to avoid expropriation by the government. This brought
about changes in the Ecuadorian agrarian structure: medium sized farms employing
modern commercial agriculture were favored over large properties; at the same time,
small farms remained for traditional mixed crops (similarly in Bolivia and Peru). In 1979,
another law ended agrarian reform.

Ecuador 1964 -1979

Rapid urbanization, indigenous farmers demanding more land and better working
conditions, and the waning influence of landowners all led to land reform. Agrarian
reform had a big impact on the prevailing land ownership structure: large haciendas that
concentrated land ownership were abolished; semi-feudal relations in rural society were
Peru 1968-80 eliminated; and new ways of managing agrarian production were adopted. All large
haciendas were expropriated and there was limited opposition by former landowners.
Haciendas were transformed into production cooperatives, their new owners being
former workers. After a few years, however, the majority of these cooperatives failed.
Finally, haciendas were divided by cooperative members into family plots.

Source: Eguran 2005 (Bolivia, Chile, Ecuador, Peru); The Economist 2012 (Colombia).

Today, inter-Andean valleys and slopes are fully cultivated and few remnant forests remain
outside of protected areas. Transformation of natural environments has been particularly severe
in areas with fertile volcanic soils. Examples of KBAs on fertile agricultural soils outside of
protected areas are two in the Cotopaxi-Amaluza corridor of central Ecuador: Montafias de
Zapote-Najda and Yunguilla. In high elevation paramo ecosystems, scientific evidence suggests
that the quality and quantity of water emanating from Andean catchments has been affected by
human intervention (Buytaert et al. 2006). On mid-elevation and lower slopes within the hotspot,
land conversion continues for pastures, cultivation of commercial crops and coffee (and cocoa)
agroforestry systems among other production activities. Promotion of improved agricultural and
livestock practices are essential to protect healthy watersheds and the services they provide,
including water provision, biodiversity conservation, slope stabilization and scenic beauty.
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Primary, Regenerated and Planted Forests

The data presented in Table 5.12 indicate the relative importance of natural primary forests
versus regenerated forests and tree plantations in each hotspot country. It is clear that natural
primary forest predominates in Peru (89 percent) and Bolivia (65 percent), is equivalent to
regenerated forest in Ecuador, and scarce in Colombia (14 percent) and Argentina (6 percent).
Among hotspot countries, Chile has the highest percentage of tree plantations (15 percent),
although none of them occur in the area of the hotspot.

Table 5.12. Percent Cover of Natural Forests and Plantations in Hotspot Countries

Type of Forest Country®
(% of total) Argentina | Bolivia Chile | Colombia | Ecuador Peru Venezuela
Primary 6 65 27 14 49 89 ND
Regenerated 89 35 58 85 50 10 ND
Planted 5 0 15 1 2 1 ND

Source: Global Forest Watch 2014
!Data are for the whole country and not restricted to the hotspot area.
ND=No data

To maintain environmental integrity, conserve biodiversity and other ecosystem services, all
hotspot countries have designated large areas of their natural landscapes with some category of
legal protection (See Tables 4.12a and 4.12b for protected area coverage within the hotspot).
Under the UN Millennium Development Goals, the proportion of protected areas at the national
level is an indicator for environmental sustainability. Both Venezuela (49.5 percent) and Ecuador
(37.1 percent) have more than one third of country’s area under legal protection while Argentina
lags behind with only 6.6 percent of its area within the government’s protected area system
(CEPALSTAT 2014).

Ecological Footprint

Most Tropical Andes Hotspot countries have not carried out ecological or carbon footprint
analyses to compare human consumption with nature’s ability to provide services to compensate
for this consumption. Environmental agencies in some hotspot countries (e.g., Ecuador, Peru)
have recently invested in major nationwide efforts to calculate natural forest-based carbon as a
strategic component in developing national Reducing Emissions from Deforestation and Forest
Degradation (REDD) strategies, and some countries have isolated data on greenhouse gas
emissions, usually associated with large companies in large cities.

Comparative data among hotspot countries of forest-based carbon and greenhouse gas emissions
resulting from land-use change and forestry are presented in Table 9.4. These data indicate that
for three countries (Ecuador, Bolivia and Peru) forest-based greenhouse gas emissions (i.e.
emissions resulting from deforestation and/or forest degradation) are greater than 45 percent of
their respective national totals, underscoring the importance of deforestation in the ecological
footprints of those countries.

Water use in the Andes is inefficient, and water footprinting is gaining traction in the region.
Although agriculture is the major water user, consumption for manufacturing is increasing. For
example, the beverage industry, such as South African Breweries which owns beer companies in
Colombia, Ecuador and Peru, is developing a program called Water Futures with GIZ (the
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German Society for International Cooperation) to measure their water footprint. The Swiss
Development Corporation has a global project that includes measuring the water footprint of a
select group of companies in Chile, Colombia and most recently Peru. The Science and
Technology Center of Antioquia calculated the water footprint for the Porce watershed in
northwestern Colombia, from the Andes around Medellin to the outflow into the Darien Gulf in
the Caribbean (CTA 2012). WWF is currently developing the water footprint for Peru.

As the effects of climate change are felt, water related risks are gaining attention in the region.
Despite great uncertainty, climate change will pose additional pressure on water-stressed areas,
such as the coast of Peru and Chile; as well as additional rain in flood-prone areas. Adaptation
measures are being discussed, such as wetland conservation, reforestation and payment for
watershed services measures, though investment is still limited.
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6. POLICY CONTEXT OF THE HOTSPOT

6.1 Political Conditions and Trends

Current governments in the hotspot represent a diverse spectrum of political and economic
systems and visions, though all are democracies with by-and-large stable national governments.
Ecuador, Bolivia, Argentina and Chile have re-elected presidents, and political continuity in the
region has been a factor favoring the consolidation of environmental programs and policies.

Despite the political diversity of the region’s current governments, all share a marked emphasis
on export commodities (especially non-renewable resources) as a key driver for economic
development. The strength of the export commodity sector has played a particularly important
role in expanding public budgets and increasing investment, spending and services.

Venezuela, Ecuador, Bolivia and Argentina have focused strongly on increasing state control in
key sectors including hydrocarbons, mining, infrastructure and energy, with reforms favoring
greater governmental participation through public investment and royalties. Commodity exports,
specifically oil, gas and agriculture, play a large role in the public finances of these countries,
underpinning significant social spending.

Colombia, Peru and Chile exhibit a different tendency, with a stronger emphasis on private
investment and the market economy. All three countries favor open markets (as evidenced by
trade liberalization agreements with the United States), an ambitious process of tariff reductions
with the Pacific Alliance and very significant flows of foreign direct investment.

As described in Chapter 5, an important trend in all countries of the region is the growth of the
middle class, creating both challenges and opportunities for environmental policy and
governance (Cardenas et al. 2011 and World Bank 2013). On the one hand, a growing, educated
and politically engaged urban population is increasingly demanding and concerned with
environmental issues. At the same time, burgeoning consumption, demand for social programs
and public expenditure put increased pressures on resources and governments that have
intensified resource extraction to finance spending on infrastructure and social programs.

Social and environmental conflicts have accompanied the fraught process of reconciling
resource-driven national economic development with local and long-term interests. In Colombia,
for example, the signing of a Trade Promotion Agreement with the United States triggered a
nation-wide agrarian strike in 2013, fueled by concerns about the agreement’s impacts on small
farmers and forests, paralyzing large areas of the countryside for three weeks. Similarly,
indigenous-led protests in Peru, which lead to numerous deaths in the Amazonian town of Bagua
(see Chapter 5), were ignited by opposition to the forestry provisions of that country’s free trade
agreement with the United States and proposed changes in collective land rights, among other
factors. Measures whereby native community members would be able to sell their land without
full approval of their general assemblies and/or other governance structures were viewed as a
threat to territorial integrity, already in peril by increasing pressures from oil, mining, timber and
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large-agricultural interests. In Bolivia, the emblematic case of a Brazilian-financed road project
that would slice through indigenous lands and a national park (Territorio Indigena y Parque
Nacional Isiboro Secure-TIPNIS) generated fierce resistance and a national protest, and
continues entangled in a complex and contentious process of negotiation and public consultation.

Governmental intervention in the economy in some countries has expanded in tandem with
greater regulation of civil society and the press. Such intervention is discussed in greater detail in
Chapter 7 which addresses the regulatory framework for civil society, especially NGOs.

Security has improved, and violence declined, in some parts of the hotspot over the last decade,
especially Colombia. But safety is still an issue for work in many areas in the hotspot. Urban
centers and many of the rural areas critical for biodiversity conservation are seriously affected
with high levels by of homicide, robbery, and kidnapping, often associated with organized crime
and drug trafficking (SISLAC-FLACSO 2013). In KBAs such as the Cotacachi Cayapas in
Ecuador, the Yungas Superiores de Carrasco in Bolivia, and all KBAs in Venezuela, insecurity is
sufficient to hinder conservation work. The KBA prioritization process detailed in Chapter 12
took into consideration relative scores of violence and insecurity in the hotspot. The current
situation in Colombia warrants a special mention. After over fifty years of armed conflict, peace
negotiations currently underway between the government and the insurgency, though still fragile,
hold out hope for dramatic change in Colombia. A successful peace negotiation could open the
doors to a revitalized civil society, better environmental governance and increased opportunities
for research and management in areas long affected by violence. Conversely, without effective
environmental governance and investment, peace will likely lead to an increase in pressures on
ecosystems and resources in the countryside as many of Colombia’s internal refugees return and
new rural investment expands. To note, Colombia has one the highest rates of internal
displacement globally, with over 3 million displaced people officially registered (USAID 2010),
many having migrated to cities. KBAs in the Northeastern Cordillera are likely to be most
affected by the return of displaced families.

6.2 Policy, Legal and Institutional Frameworks

Global and Regional Agreements

All hotspot countries have ratified the principal international environmental treaties, including
the United Nations Framework Convention on Climate Change, Convention on Biological
Diversity, Convention on International Trade in Endangered Species (CITES), the Ramsar
Convention on Wetlands, and the Convention Concerning the Protection of World Cultural and
Natural Heritage (Table 6.1). Several Memoranda of Understanding under the Convention on
Migratory Species have been signed by hotspot countries, including for migratory grassland
birds and their habitats (Bolivia and Argentina) and for the conservation of high Andean
flamingos and their habitats (Bolivia, Argentina, Chile and Peru). Under the CITES framework,
a regional agreement for the conservation and sustainable management of the vicufia has been
implemented by Argentina, Bolivia, Chile, Ecuador and Peru.
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Table 6.1 Hotspot Parties to Global Environmental Agreements

Environmental Agreements

UNFCCC- Number of

Countries CBD | CITES | CPB KP UNFF | WHC | CMS Ramsar | agreements
Argentina Y Y N Y Y Y Y Y 7
Bolivia Y Y Y Y Y Y Y Y 8
Chile Y Y N Y Y Y Y Y 7
Colombia Y Y Y Y Y Y Y Y 8
Ecuador Y Y Y Y Y Y Y Y 8
Peru Y Y Y Y Y Y Y Y 8
Venezuela Y Y Y Y Y Y Y Y 8

Y=party to agreement, N=not a party; CBD=Convention on Biological Diversity; CITES=Convention on International
Trade in Endangered Species; UNFCCC KP=United Nations Framework Convention on Climate Change - Kyoto
Protocol; CPB=Cartagena Protocol on Biosafety; UNFF=United Nations Forum on Forests (all UN member states);
UNCCD=UN Convention to combat desertification; WHC=World Heritage Convention; CMS=Convention on Migratory
Species; Ramsar=Convention on Wetlands of International Importance

Under the Convention on Biological Diversity (CBD), countries in the hotspot have taken
important normative, policy and strategic measures for its implementation. National Biodiversity
Strategies and Action Plans (NBSAPs) are the main instrument for the implementation of the
CBD and all hotspot countries have Biodiversity Strategies since 2001. During the Conference of
the Parties in 2010, countries agreed to update their NBSAPs under the framework of the 2011-
2020 Strategic Plan for Biodiversity that includes twenty headline Aichi Biodiversity Targets. To
date, Colombia and Venezuela have concluded the process of updating their NBSAPs with other
hotspot countries making important progress in updating their strategies for the next Conference
of the Parties of the Convention in 2014. High priority biodiversity areas identified in NBSAPS
were solicited at the consultation workshops to inform KBA delineation and prioritization.

Under the Ramsar Convention on Wetlands, countries in the hotspot have designated a total of
85 Ramsar sites that represent an area of over 28 million hectares, including the recent addition
of three new sites in 2013 by Bolivia. Forty-four of these Ramsar sites are located within the
hotspot, of which 29 are included within KBAs. Table 6.2 lists KBAs with RAMSAR sites
within their boundaries. Hotspot countries have also designated 44 sites under the Convention
Concerning the Protection of the World Cultural and Natural Heritage (UNESCO/WHC) and 42
sites as Man and the Biosphere Reserves (MAB).
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Table 6.2 KBAs with Ramsar sites within their boundaries in the Hotspot countries

KBA name Country
Sistema de lagunas de Vilama-Pululos Argentina
Laguna Grande Argentina
Laguna Purulla Argentina
Reserva Provincial y de la Biosfera Laguna Blanca Argentina
Monumento Natural Laguna de Los Pozuelos Argentina
Lago Titicaca (Bolivian side) Bolivia
Lagunas Salinas del Suroeste de Potosi Bolivia
Lago Poopd y Rio Laka Jahuira Bolivia
Reserva Biol6gica Cordillera de Sama Bolivia
Pargue Nacional Salar de Huasco Chile
Monumento Natural Salar de Surire Chile
Laguna de la Cocha Colombia
Parque Nacional Natural Chingaza Colombia
Pargue Nacional Podocarpus Ecuador
Parque Nacional Llanganates Ecuador
Cajas-Mazan Ecuador
El Angel-Cerro Golondrinas Ecuador
Bosque Protector Colambo-Yacuri Ecuador
Lago de Junin Peru
Lagunas de Huacarpay Peru
Ramis y Arapa (Lago Titicaca, Peruvian side) Peru

At the regional level, international political and economic integration includes advances and
serious challenges. Over the past decade the countries in the hotspot have intensified economic
integration through a number of strategies and mechanisms such as regional trade agreements,
which include free trade agreements, customs unions and common markets. The nature of these
strategies and their level of implementation depend on the political agenda of the individual
countries. Chile is the country with the most free trade agreements in accordance with its trade
liberalization policy. Colombia and Peru have recently ratified free trade agreements with both
the United States and the European Union. These agreements will have important effects on the
agricultural sector of both countries. In preparation for these agreements, both countries have
established fiscal incentives to promote modernization and increase competitiveness.
Agreements also include some environmental guidelines, such as the establishment, in Peru, of
an Environmental Affairs Council (Consejo de Asuntos Ambientales) with the purpose of
working on an Environmental Commercial Agreement (Acuerdo Comercial Ambiental - ACA).
Section 6.7 discusses agricultural policies related to free trade agreements.

A number of regional organizations have diverse (and sometimes divergent) agendas with
overlapping memberships (see Table 6.3). ALADI — the Latin American Integration Association
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— created in 1980 is the region’s oldest organization for commercial integration. All countries in
the hotspot are member states; however, ALADI’s influence has lessened with the establishment
of other international fora. The Andean Community of Nations (Comunidad Andina de
Naciones—CAN), traditionally a key forum for regional policy and economic integration, was
considerably weakened by the departure of Venezuela in 2006. The Pacific Alliance, which
includes Colombia, Peru and Chile (as well as Mexico), is a common-market initiative
established in 2007 that aims for greater commercial integration and trade liberalization. ALBA
(Alianza Bolivariana por los Pueblos de Nuestra América) is an alternative and left-leaning
grouping that includes Ecuador, Bolivia and Venezuela. MERCOSUR — the Southern Common
Market — is the largest South American trading block, and includes Argentina, Venezuela and
Bolivia (in process of ratification) with Chile, Colombia and Ecuador affiliated as associated
states. This kaleidoscope of organizations and diversity of political positions has made achieving
regional consensus on environmental issues difficult today, in contrast to CAN’s previous
successes as a forum for developing shared policy and regulatory frameworks for biodiversity.

The Union of South American Nations (UNASUR), established in 2008, is emerging as perhaps
the most important organization for regional integration. It plays a pivotal role, particularly in
infrastructure development, officially aiming to provide continuity and support for the Initiative
for the Integration of the Regional Infrastructure of South America (IIRSA), the ambitious
continent-wide program of integrated transportation, energy and telecommunications projects.
With its far-reaching infrastructure impacts, UNASUR and IIRSA represent important
opportunities for incorporating a biodiversity agenda into regional development policies. A
detailed discussion on IIRSA’s governance is found in section 6.7 in this chapter.

Table 6.3 Hotspot Parties to Regional Economic and Political Integration Agreements

Pacific
Countries ALADI CAN Alliance ALBA MERCOSUR | UNASUR
Not a Not a
Argentina Member | member member Member Member Member
Not a Ratification in
Bolivia Member | Member member Member process Member
Not a Not a Associate
Chile Member member Member member state Member
Not a Associate
Colombia Member Member Member member state Member
Observer Associate
Ecuador Member Member state Member state Member
Not a Associate
Peru Member Member Member member state Member
Not a Not a
Venezuela Member member member Member Member Member

ALADI= Latin American Integration Association; CAN= Andean Community of Nations; ALBA= Alianza Bolivariana
por los Pueblos de Nuestra América; MERCOSUR = Southern Common Market; UNASUR = Union of South
American Nations.

Governance Structures and Decentralization

All hotspot countries except Argentina are unitary states meaning that the central government is
supreme, establishing public policies for biodiversity conservation and development that are
executed at the subnational level, with some functions selectively delegated. Argentina is a
federal state, with provincial governments holding broad powers over their territory and
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responsibility for administrative decisions on environmental matters in consultation with the
central government.

While biodiversity policy frameworks are set by national governments (with the exception of the
Argentina’s federal system), since the 1990s there has been a growing trend towards
decentralization, with the formal transfer of responsibilities and powers to regional and local
governments. Colombia and Bolivia stand out as early movers, with Colombia’s 1991
Constitutional assembly and Bolivia’s 1994 Law on Public Participation as key milestones.

The aim of decentralization was to facilitate local action for more effective policy and program
implementation. Although the speed and nature of this process have varied, across the hotspot
countries there is a growing capability of subnational governments (states, provinces,
departments or municipalities) to engage in territorial planning and environmental management.
Ilustrative are successfully functioning water funds in cities such as Cali, Bogota and Quito, as
well as others recently installed in Lima and other medium to small cities in the hotspot such as
Loja in Ecuador. The experience of these strategic conservation mechanisms is discussed in
detail in Chapter 10.

Over the last decade or more, CEPF and national counterparts have created innovative
experiences that engaged subnational governments, civil society organizations and local
populations in sustainable land use planning that could serve as models for future investments in
the hotspot. Two examples of this are: (1) the BioCorridor Strategy for the Cotacachi Cayapas
KBA in Ecuador where conservation planning is being carried out by four provincial
governments (Esmeraldas, Imbabura, Carchi and Sucumbios) and three distinct ethnic groups
(Afro-descendant, Chachi and Awa) along with international, national and local civil society
organizations (Conservation International, Fundacion Altropico) and (2) work with local
governments and communities in Madidi and Pilén Lajas in Bolivia to strengthen protected areas
and indigenous territories. Partners in these initiatives included FUNDESNAP and the Tsimane
Mosetén Regional Council (CRTM), the Federation of Municipal Authorities of Bolivia (FAM)
and the National Protected Areas Service (SERNAP).

Despite the positive trend many, if not most, subnational governments continue to face
challenges in terms of budgets and institutional capacity to fully exercise these new
responsibilities. Table 6.4 summarizes the key types of subnational governments in the hotspot.

Table 6.4. Political-Administrative Divisions of each Country within the Tropical Andes Hotspot

Political- Country
Administrative | Argentina Bolivia Chile Colombia Ecuador Peru Venezuela
Units
Unit name Province Department | Region | Department | Province | Department State
Total number in 23 9 15 32 24 24 23
country
Number that are
wholly or 6 8 3 25 19 24 18

partially within
the hotspot

Below are brief summaries of the institutional structure for the environment and biodiversity in
each of the hotspot countries, highlighting trends and opportunities for engagement.
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Argentina

Given the federal nature of the country, environmental governance in Argentina is decentralized.
According to the National Constitution, the provinces have jurisdiction over their renewable
(forests, biodiversity, water) and non-renewable (hydrocarbons, mining) natural resources, while
the national government — in agreement with provincial legislatures — is charged with
establishing legislation on minimum budget requirements for environment and natural resources.
The Secretariat for Environment and Sustainable Development (Secretaria de Ambiente y
Desarrollo Sustentable — SayDS) is the federal institution responsible for developing and
implementing environmental policy at the national level and coordinating with provincial
environmental authorities. While certain themes (e.g., forests, glaciers) are subject to national
laws ensuring budget minimums to be followed by the provinces, other key areas for
conservation (e.g., protected areas, wetlands) are not, resulting in considerable variation in
funding among provinces.

The management and conservation of certain species declared “national monuments” are
regulated at the national level. In the hotspot area these are vicufia, Andean deer or taruca
(Hippocamelus antisensis) and jaguar (Panthera onca). All other species are regulated under
provincial legislation and regulation, as is also the case for non-renewable natural resources.
More detailed discussion on protected areas governance in Argentina, and the other hotspot
countries, is found in section 6.6.

Participants at the national consultation workshop as well as other experts that were consulted
emphasized that the environmental authorities in the hotspot provinces in Argentina (often
described as the Noroeste Argentino or NOA), face limitations in their institutional capacity,
especially in budget and staffing. In addition, the provincial conservation authorities often face
contradictory policies regarding extraction of natural resources, especially mining, enacted by
the sectorial provincial institutions.

The provincial environmental authorities of Salta and Jujuy are actively engaged in co-
management of the Yungas Biosphere Reserve, part of the Tucuman-Yungas Corridor (see
Chapter 4), where logging, mining and agricultural activities are significant pressures. To
confront these conflicts a multi-stakeholder forum has been established to support sustainable
landscape planning and conservation.

Bolivia

The new paradigm of “good living” (vivir bien) adopted by the Bolivian government and
enshrined in the Constitution is driving an ongoing process of revision and reform of national
environmental policy. As a result, in 2012 the Mother Earth Law (Ley de la Madre Tierra) was
enacted, creating a novel framework that aims to harmonize the “good living” principles of
development with the capacity of living ecosystems.

The Ministry of Environment and Water is the national institution charged with environmental
planning, policy and management. The Vice-ministry for Environment, Biodiversity, Climate
Change and Management and Development of Forests (VMA) acts as the national authority for
biodiversity and protected areas and supervises the national system of protected areas through
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the National Protected Areas Service (SERNAP). In 2012, departmental governments were
empowered to manage protected areas in order to improve their administration. Shortfalls of
funding, however, are still pervasive especially due to continuous budget cuts affecting
SERNAP.,

The enactment of the Mother Earth Law has also strengthened the decentralization and
autonomic movement. Subnational governments (departments and municipalities) are
strengthening their legislative frameworks (estatutos autonémicos and cartas organicas) with
greater authority for landscape planning, sustainable use and conservation.

Joint management (“gestion compartida™) of all protected areas that overlap with indigenous
territories is an important mechanism stemming from Bolivia’s recent regulatory framework, in
practice affecting nearly all of the country’s protected areas. Joint management of Indigenous
and Community Territories (Territorios Comunitarios de Origen) involves areas such as the
Tacana and Amboré KBAs where the Santa Cruz Government is actively involved. Previous
CEPF investment has served to catalyze collaboration, and offers important lessons for future
work in the KBAs identified in the Madidi-Pilon Lajas-Cotapata Corridor.

Environmental licensing responsibilities for low-risk projects (those not requiring Environmental
Impact Assessments) were transferred to departmental and municipal governments in 2011
(Supreme Decree No. 902) in order to streamline review processes and speed up public
investment in projects. Since 2008, road construction has been the largest sector of public
investment in the country and has led to conflicts with indigenous territories (e.g., TIPNIS).
Environmental authorities both at national and subnational levels often lack the institutional
capacity and power to significantly shape the national government’s public works agenda.
Further discussions of infrastructure development policies affecting Bolivia as well as the other
hotspot countries can be found in section 6.7.

Chile

In Chile, the Ministry (and Subsecretariat) of Environment, the Ministerial Council for
Sustainability (Consejo de Ministros para la Sustentabilidad) and the Consultative Council of
the Ministry of Environment are the central government entities that play key roles in
environment and biodiversity issues. The Ministry (and Subsecretariat) of Environment, leads
environmental policy implementation through the administration and protection of natural
resources. The Ministerial Council and the Consultative Council are entities where the
environmental policy is formulated and discussed with the involvement of diverse sectors and
stakeholders. The Ministerial Council includes delegates from diverse sectors of the executive
branch: Agriculture, Treasury, Health, Economy, Transport, Energy, Public Works, Mines and
others; while the Consultative Council has a multi-stakeholder representation (i.e., academia,
NGOs, private sector and labor). Although other countries in the hotspot have similar
arrangements on paper, in Chile these are actively working and offer opportunities to mainstream
conservation.

Biodiversity, protected areas and environmental impact assessment are areas managed by
autonomous governmental services. The Biodiversity and Protected Areas Service (Servicio de
Biodiversidad y Areas Protegidas) is in charge of the National System of Protected Areas
(Sistema Nacional de Areas Silvestres Protegidas del Estado — SNASPE), currently attached to
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the National Forestry Corporation (CONAF).

Environmental policy in the regions is supervised by Regional Ministerial Secretariats
(Secretarias Ministeriales Regionales), which are entities of the Ministry of the Environment
that coordinate policy implementation at subnational levels. These Secretariats are responsible
for collaborating and providing support to regional and municipal governments in order to
incorporate environmental considerations into their plans and strategies.

The Environmental Superintendence and Environmental Tribunals carry out environmental
enforcement in Chile. These enforcement functions are institutionally separate and independent
from the policy and programmatic functions of the Ministry of Environment.

Colombia

Natural resource and environmental management are organized in Colombia in the National
Environmental System (Sistema Nacional Ambiental — SINA), which in principle integrates all
national, regional and local agencies responsible for environmental affairs. Although the SINA is
now over 20 years old, it has gone through frequent restructuring and still has limitations,
especially in regards to policy enforcement.

The lead entity for environmental policy is the Ministry of Environment and Sustainable
Development (Ministerio del Ambiente y Desarrollo Sostenible — MADS), which presides over
the SINA. This ministry was created relatively recently (2008) and is still in a process of
consolidation. The MADS sets environmental policy and participates in diverse regional
planning forums to integrate these policies into other sectors. The SINA also includes:

- Regional corporations (Corporaciones Autébnomas Regionales — CAR), environmental
authorities with jurisdiction over specific territories established based on both political-
administrative and ecological boundaries;

- Departments and municipalities;

- Public research institutions, which for the hotspot include the Alexander von Humboldt
Institute, the Pacific Environmental Research Institute (for the Pacific slope of the
Andes), the Sinchi Amazon Institute of Scientific Research (for the Amazon slope of the
Andes) and the Institute of Hydrology, Meteorology and Environmental Studies
(IDEAM) and the Research and Studies Center on Biodiversity and Genetic Resources
(CIEBREG);

- The Administrative Unit for the System of National Parks, under the MADS but with a
high degree of autonomy; and

- NGOs, whose missions include conservation and natural resource management, as well
as civil society reserves (non-governmental protected areas) registered with the national
parks system and environmental funds (e.g., Fondo de Patrimonio Natural, Fondo para
la Accion Ambiental y la Nifiez) that are associated with protected area financing.

The Autonomous Regional Corporations (CARs in Spanish) play a key role for conservation and
biodiversity, having authority over important aspects of territorial planning, enforcement and
management in their jurisdictions. While several Autonomous Regional Corporations have
strong institutional capacity, many still have significant gaps. In recent years, Autonomous

125



Regional Corporations have seen their budgets suffer as legal reforms reduced their share of oil
and mining revenues, historically an important source of funding for these entities, as well as for
conservation and land management.

Other national entities are responsible for licensing and oversight of mining and oil development,
including the National Environmental Licensing Agency (ANLA), the National Mining Agency
(ANM) and the National Hydrocarbon Agency (ANH).

Ecuador

The Ministry of Environment (MAE) is the lead environmental institution in Ecuador, with
regional offices in the provinces. Natural heritage (“patrimonio natural” i.e., biodiversity,
protected areas, forestry), climate change and environmental quality are managed directly by the
MAE at the national level. Water resources are managed by the National Water Secretariat
(SENAGUA), while plantation forestry is under the purview of the Ministry of Agriculture,
Livestock, Aquiculture and Fisheries (MAGAP).

In 2012, Ecuador established a National Decentralization Plan (2012-2015). This plan created
new responsibilities and powers for provincial, municipal and parish governments (denominated
Autonomous Decentralized Governments or GADs), including territorial planning and zoning
and the creation of protected areas within their jurisdictions. This process of delegation and
devolution is ongoing, with the transfer of authority being evaluated on a case-by-case basis
according to institutional capacities for environmental, natural resource and watershed
management. As mentioned previously, decentralization processes have increased interest in
sustainable landscape planning. Experiences in KBAs and corridors in the northwestern region
(provinces of Esmeraldas, Imbabura and Carchi), in areas of the Sumaco Biosphere Reserve
(provinces of Orellana, Napo and Pastaza) and the Podocarpus Biosphere Reserve (provinces of
Loja and Zamora) have engaged local governments and multiple stakeholders for better
sustainable land-use management.

Ecuador’s Constitution (2008) includes key provisions relating to the environment, particularly
the concept of “living well” (buen vivir) as a development pathway that sustainably balances
material and other human needs. The Constitution also defines “Strategic Sectors” (including
biodiversity and genetic resources as well as energy, non-renewable natural resources,
transportation, oil refining, and water) as being under the exclusive control of the central
government. The Ministry of Environment administratively became part of the group of
government agencies coordinated by the Ministry of Strategic Sectors in 2013. This move both
highlights the importance of environmental issues, while at the same time subsuming the MAE
within a group of generally more powerful ministries responsible for high-impact development
activities.

Peru

The Ministry of Environment (MINAM) was created in 2008 and is the national entity charged
with matters pertaining to the environment, including policies and management of natural
resources. MINAM is the national focal point for the United Nations Conventions on Climate
Change and Biological Diversity.
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The National Protected Areas Service (Servicio Nacional de Areas Naturales Protegidas -
SERNANP) is part of MINAM and is responsible for the national system of protected areas.
SERNANP manages national protected areas directly or can delegate this function to third
parties under various mechanisms, as well as approving management instruments for regional
and private protected areas.

The Ministry of Agriculture and Livestock (Ministerio de Agricultura y Ganaderia — MINAG)
also plays a key role in policy setting, enforcement and implementation of programs for forests
and wildlife through its General Directorate for Forest and Wildlife (Direccion General Forestal
y de Fauna Silvestre — DGFFS). It also acts as the Management Authority for CITES.

Peru is engaged in an active process of decentralization wherein MINAG is transferring many
DGFFS functions, in particular permitting and concessions for sustainable use and conservation
of forests and wildlife, to regional governments. The National Forestry and Wildlife Service
(Servicio Nacional Forestal y de Fauna Silvestre — SERFOR) is the specialized governmental
agency in charge of promoting decentralization and strengthening the capacity of forestry
authorities in the regions. San Martin, Madre de Dios and Cuzco stand out as regions developing
institutional and regulatory capacity for environmental affairs, having established Regional
Environmental Authorities (Autoridades Regionales Ambientales — ARA) for planning,
management and enforcement in their jurisdictions.

In July 2014, in response to pressure to increase economic growth, the Peruvian government
enacted a new law to accelerate environmental review of development projects and lower fines
for environmental violations (Environmental Watch 2014). The law strips the environment
ministry of jurisdiction over air, soil and water quality standards, and eliminates their power to
establish nature reserves exempt from mining and oil drilling.

Venezuela

Venezuela has an ample regulatory framework that supports conservation. Sustainable
development is integral to national development planning policies. Laws about biodiversity,
forest resources and wildlife have all been enacted in the past decade. Natural resource
management and conservation are primarily the responsibility of central government institutions,
including (historically) the Ministry of Environment, Ministry of Science and Technology and
the Ministry of Agriculture and Land. The National Parks Institute (Instituto Nacional de
Parques — Inparques) is under what was the Ministry of Environment and is responsible for
management of national parks, monuments and areas under special administration (Areas Bajo
Régimen de Administracién Especial - ABRAE). Special administration areas correspond to
national territorial development goals for production, recreation and protection. INPARQUES
and its offices at subnational levels oversee environmental regulations that correspond to each of
these protection categories. In September 2014, the government issued a decree that eliminated
the Ministry of the Environment, converting it into Vice Ministry within the Ministry of
Housing, Habitat and Ecosocialism. The administrative change has the effect of lessening
environmental oversight of development and other initiatives.
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State governments frequently have Departments of the Environment and of Social Development
that implement projects locally. Municipalities have limited involvement with conservation; their
engagement in environmental programs is usually limited to solid waste management. However,
as mentioned in Chapter 4, the Cordillera de la Costa Central and Turimiquire KBAs are key for
water provisioning to coastal cities. State and municipal authorities contribute to water
management in these areas, providing an opportunity for partnerships to strengthen conservation
efforts.

6.3 Indigenous territories and land rights

Convention No. 169 of the International Labor Organization (ILO) concerning Indigenous and
Tribal Peoples in Independent Countries is a key legal touchstone for indigenous policy and
legislation in the hotspot. The Convention requires ratifying states to identify indigenous lands,
guarantee the effective protection of ownership and possession rights, safeguard indigenous
rights to participate in the management and conservation of resources, and consult with them
over mineral or subsoil resources. Although all of the hotspot countries have ratified this legally
binding convention, its translation into national policy is still a work in progress. Peru is perhaps
the most advanced country in incorporating the Convention into national legislation by passing
the Law on Prior Consultation in 2011, which requires that indigenous communities be consulted
prior to the implementation of infrastructure and extractive projects in their territories. This law
is now being applied to the numerous logging and mining concessions and oil and gas
developments underway.

In addition to the International Labor Organization Convention 169, the majority of hotspot
countries have adopted legislation to strengthen public participation in decision-making
processes. These laws extend to indigenous peoples, giving them the right to participate in
decisions about projects that will take place in their territories. Their views are non-binding in
these fora, resulting in projects still taking place in spite of local opposition. Constitutional
reforms in Venezuela, Ecuador and Bolivia are marked by a focus on guaranteeing rights for
indigenous peoples including significant provisions for conservation and protection of
biodiversity. Bolivia has a legal mechanism (Territorios Comunitarios de Origen) to create
protected areas that overlap with indigenous communities.

Hotspot countries have developed policies to guarantee the rights of indigenous peoples, making
significant progress in recent years in land titling, territorial recognition and mechanisms for
local governance. Examples include special indigenous jurisdiction in Colombia,
Circunscripciones Territoriales Indigenas in Ecuador, and Tierras Comunitarias de Origen in
Bolivia. Table 6.5 summarizes the legal status given to indigenous territories and major aspects
of their regulatory and institutional framework.

Table 6.5. Legal Status of Indigenous Territorial Recognition in Hotspot Countries

Legal status given to
Country indigenous territories Legal framework for indigenous territories
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Country

Legal status given to
indigenous territories

Legal framework for indigenous territories

Argentina

Tierras de comunidades
indigenas, aborigenes u
originarias

Land titling for indigenous peoples is carried out by the
National Institute of Indigenous Affairs (INAI) once an
indigenous community has been recognized as a legal
entity. Land regularization for indigenous communities
has gained momentum since 2006 with the enactment
of legislation that strengthened the national registry of
indigenous communities and earmarked state funding
for land regularization.

Bolivia

Territorios Comunitarios de
Origen - TCO (Indigenas y/o
Campesinos/Mestizo)

Indigenous Territories have significant autonomy
recognized by various legal bodies (i.e., Ley Marco de
Autonomia, 2010). This means that indigenous people
have the right to manage and govern their territory
according to their cultural norms.

Chile

Tierras Indigenas

Land titling is carried out by CONADI, the National
Council for Indigenous Development, created by law in
1993. Indigenous lands are recognized once the
community acquires legal status. Because most of the
indigenous population lives in urban settings, CONADI
manages funds for land restitution (buying) and habitat
restoration so the communities can have access to
sufficient land and resources (i.e., water) for their
livelihoods.

Colombia

Resguardos Indigenas,
Territorios Colectivos de
Comunidades Negras

Territorial recognition to indigenous groups is given as
Resguardos Indigenas, which is a figure similar to
indigenous reservations in the United States. These
have a high level of autonomy and self-governance.
They can comprise one or more indigenous groups. The
Office for Indigenous Affairs within the Ministry of
Domestic Affairs is in charge of policy development and
oversight. Afro- descendant populations also have
collective territorial and organizational recognition,
although with less autonomy than indigenous peoples.

Ecuador

Territorios de Comunidades
Indigenas, Pueblos y
Nacionalidades

The National Council for Indigenous Development
(CODENPE) is responsible of the legal recognition of
indigenous communities and their collective land titling.
Collective territories can be recognized at community,
association and nationality levels, depending on the
request of the indigenous groups. Although the 2008
Constitution incorporates the notion of Indigenous
Territorial Jurisdictions (Circunscripciones Territoriales
Indigenas) as autonomous and self-governing entities,
they have yet to be fully regulated.

Peru

Comunidades nativas

The Peruvian State grants legal recognition and land
titing to native communities, most of them located on
the Amazonian slopes of the Andes. In the highlands,
legal recognition and titling is given to rural communities
(comunidades campesinas). Within the Culture Ministry,
INDEPA - the National Development Institute for
Andean and Amazonian Indigenous and Afro-Peruvian
Peoples - is in charge of policy development and
oversight.
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Legal status given to
Country indigenous territories Legal framework for indigenous territories

There are no indigenous groups in the Venezuelan
portion of the hotspot. Most indigenous communities are
Venezuela Tierras Indigenas in the Amazon region. It is only recently (2009) that land
titing has been granted by the state. The Afro-
descendant population that lives in the hotspot region is
mostly urban.

Legal demarcation and recognition of indigenous territories has been an area of notable progress,
stemming from indigenous demands and political organization that have grown particularly
strong since the 1980s. Lands owned or reserved for indigenous peoples and communities total
over 82 million hectares, which represents over 52% of the hotspot’s land area. Land designated
for indigenous people increased by nearly 40 percent between 2000 and 2008 (Rights and
Resources Initiative 2009, International Tropical Timber Organization 2009). Government data
on titling is often contradictory due to the conflictive land titling and tenure recognition process,
overlapping claims, multiple agencies involved and poor records covering often remote areas.

Protected areas overlapping indigenous territories are frequent in the hotspot and potentially can
lead to better conservation outcomes than either category alone (Holland 2014), although the
situation can also lead to conflicts. Sierra Nevada in Colombia is illustrative of this often-tense
relation. Both a national park and home to four indigenous groups (Kogui, Arhuacos, Wiwas and
Kankuamos), the area has been plagued by the country’s internal armed conflict. Attempts to
extend the Park’s boundaries to reduce the vulnerability of the indigenous populations to
encroachment by colonists and armed groups have been received with skepticism by the
indigenous communities. Effective conservation in this area requires well developed strategies
that reconcile indigenous autonomy over their territories with governmental conservation
authority, a goal that has been difficult to achieve so far.

The hotspot is home to interesting policy developments and experiences reconciling indigenous
rights and conservation goals in protected areas. Under Bolivian law, for example, all protected
areas overlapping indigenous lands are subject to the principle of shared responsibility and
management. In Ecuador, the Cofan indigenous people have used co-management agreements to
effectively regain control over hundreds of thousands of hectares of ancestral lands. CEPF’s
previous investment in the Tropical Andes Hotspot supported capacity building in various KBAs
such as Madidi and Pilon Lajas in Bolivia and Awa territories located along the Ecuador-
Colombia border. These experiences have generated important lessons for protected areas co-
management through multi-stakeholder dialogue.

Despite these advances, under all the national laws of the hotspot, subsoil resources are property
of the State (central, or regional in the case of Argentina), limiting the effective authority of
indigenous peoples over hydrocarbon and mineral extraction from their territories. Several KBAs
and Corridors experience this situation (e.g., Trinational Puna Corridor shared by Argentina,
Chile and Bolivia; the Tucuman Yungas Corridor in Argentina, the Condor-Kutuku-Palanda
Corridor in Ecuador and Peru). National infrastructure interests can come into conflict with
indigenous territories, as happened in the example of road construction in TIPNIS in Bolivia.

Land rights and tenure regimes
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Although there have been positive advances in territorial rights recognition for indigenous
peoples and Afro-descendants, land rights remain a critical issue in Colombia, Bolivia, Ecuador
and Peru. The grave inequality in land distribution is a common factor in these countries (USAID
2010).

e In Colombia, less than 1 percent of the population owns more than half of the country’s
agricultural land. Current tax incentives and government subsidies support large
landholdings by the well-off, even if it is under-utilized.

e In Bolivia, where only 7 percent of the country’s land area (8 million hectares) can be
productively used for agriculture, 10 percent of agricultural landholders control 90
percent of that land. An estimated 30 percent of Bolivia’s farmers are landless or near-
landless and either lease land or work as agricultural laborers

e In Ecuador farms smaller than five hectares comprised 63 percent of all holdings, but
occupied 6.3 percent of agricultural land according to the agricultural census carried out
in 2000.

Forests, wildlands and other areas of interest for conservation are particularly prone to problems
of unclear and unresolved land tenure, giving rise to conflicts and undermining investments in
long-term stewardship. None of these countries has an updated cadaster of land holdings, and as
a result statistics and ensuing policies are based on approximations. Overall, there are recurrent
institutional and regulatory weaknesses in land policies. Ecuador, Bolivia and Peru have
centralized authorities that oversee land issues attached to the Ministries of Agriculture. In
Bolivia the Vice-Ministry of Land, located within the Ministry of Rural Development,
Agriculture and the Environment, is responsible for land policy, norms, and strategy whereas the
National Institute for Agrarian Reform (INRA) is the key implementer. In Ecuador the
Undersecretary of Land Issues replaced the Institute for Agrarian Development (INDA) and is
currently responsible for devising and carrying out land policies. In Ecuador, Bolivia and Peru,
these national offices are sometimes not completely coordinated with municipal level property
registries that also have responsibilities over land titling.

In Peru, a number of mining and logging activities have encroached on the lands of native
communities that have not secured formal land titles, increasing social conflicts. This situation is
occurring in the Condor-Kutuku-Palanda Corridor in southern Ecuador. In Colombia, successive
government interventions aimed at fostering land reform have been largely ineffective due lack
of financial and human-resource capacity. In the early 2000s, the Government of Colombia de-
emphasized land reform and shifted focus to rural development through agribusiness. Land
tenure reform is a key theme in the current peace negotiations.

Although governments have institutional offices to resolve land disputes, these are often beyond
the reach for the rural poor. The cost of formalizing land titles is a critical barrier in Bolivia,
Ecuador and Peru. Registering property takes 16 working days in Ecuador, 33 in Peru and 92 in
Bolivia, and costs average approximately 2.2 percent of the property cost in Ecuador, 3.3 percent
in Peru and 5 percent in Bolivia (USAID 2010a, USAID 2010b, USAID 2010c). However,
Peru’s Special Land Titling and Catastral Project (PETT) initiated 22 years ago can be singled
out as one of the largest programs to formalize rural land rights in the region. PETT has had
significant success, providing formal titles for over 1.9 million plots of rural land as of 2010.
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6.4 Policies and Regulations for Conservation Financing

Hotspot countries have established a variety of mechanisms and instruments for the sustainable
finance of protected areas, conservation incentives and systems of payments for ecosystem
services, in particular for watersheds, making this region a pioneer in this area. A review of these
mechanisms is provided in Chapter 10. In addition to those financial mechanisms, there are a
number of regulatory and institutional arrangements present in the hotspot countries aimed at
conservation that are worth highlighting here.

A recent (2012) regulatory development in Colombia led by the National Environmental
Licensing Authority (ANLA - Autoridad Nacional de Licenciamiento Ambiental) is the
Biodiversity Compensation Manual (Manual para la Asignacion de Compensaciones por
pérdida de Biodiversidad). This instrument provides guides for environmental offsets of
economic activities, especially in the mining and petroleum sectors that cause impacts that
cannot be avoided or mitigated. Typical recommended offset factors are 2-10 times the area
affected. This compensation policy for no net loss of biodiversity is by far the most advanced in
the region and an interesting model to extend to other countries. In addition, Colombia’s current
environmental policy promotes the creation of municipal conservation areas for watershed
protection, such as through land acquisition and co-management agreements (Ministerio del
Ambiente y Desarrollo Sostenible, Republica de Colombia 2011).

Ecuador’s Socio Bosque program, a conditional cash-transfer initiative that compensates forest
owners (individual and collective land owners) for conservation, has generated important results
with over 1.2 million hectares under 20-year contracts. In priority KBAs such as Cotacachi-
Cayapas, Cayambe-Coca, Podocarpus and Cordillera del Condor there are a number of Socio
Bosque agreements with indigenous groups that provide an important foundation for
conservation activities. Currently, the Socio Bosque scheme is also available for other
ecosystems such as the Andean paramo, and is aiding in forest policy by incorporating forest
management and restoration incentives through similar arrangements. CEPF helped pilot Socio
Bosque aiding communities to enter and maintain their lands under the program in the Choco
region. Peru has adopted a similar program (under its Programa de Conservacion de Bosques)
which is initially focused on Amazon indigenous lands. The Peruvian program has established a
number of agreements in and near the Cordillera del Condor, part of a binational Condor-
Kutuku-Palanda Corridor.

In Venezuela and Chile there are governmental funds (e.g., Fondo Nacional de Cienciay
Tecnologia in Venezuela and Fondo de Proteccion Ambiental Concursable in Chile) that offer
research grants to universities, research centers and civil society organizations for biodiversity
conservation. In Venezuela, financing is provided by a tax of 0.5-2 percent on the net income of
private and public enterprises.

In Peru, the current drafting of the Environmental Services and Corporate Social Responsibility
Law has catalyzed discussion on conservation incentives. There are favorable conditions for the
law’s enactment during the current governmental, opening opportunities for increasing private
and community stakeholders’ involvement in conservation initiatives (e.g., private reserves).
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6.5 Legislation and Policies on Protected Areas Management

All of the Tropical Andes countries have made important advances in establishing and
consolidating national protected areas systems. Although each country has established different
categories, norms and nomenclature for its protected areas, the majority of these are compatible
with protected areas categories established by the IUCN. The IUCN categories including areas
under strict protection (e.g., national parks, monuments or reserves) and those managed for
multiple-use (IUCN 2014). These protected area systems also include UNESCO World Heritage
Sites, Biosphere Reserves, and Wetlands of International Importance (Ramsar Convention),
many of which overlap with national protected areas. Subnational protected areas created by
municipal, provincial or state governments are also expanding, although many are under less
strict protection than national protected areas and have limited funding (Elberst 2011). A
summary of protected areas coverage for the countries within the hotspot is provided in Tables
4.12a and 4.12b.

Each country has established legal underpinnings and management mechanisms for national
protected areas. All countries have designated a central agency that has the technical and
regulatory authority over protected areas. While countries such as Venezuela and Chile have
regional agencies or offices in charge of protected areas, the other countries in the hotspot have a
central agency that coordinates with regional, provincial or municipal jurisdictions the
management of subnational protected areas.

Some countries are developing systems for integrating management across jurisdictional levels.
In Argentina the Federal System of Protected Areas (Sistema Federal de Areas Protegidas —
SIFAP) coordinates management of protected areas across federal and provincial jurisdictions,
with the aim of strengthening provincial protected areas systems (Elbers 2011). The majority
(over 80 percent) of land in Argentina is in private hands, limiting the ability to expand areas
under national protection. Acknowledging this limit to government land protection, both national
and provincial authorities engage in private conservation agreements.

Colombia’s system of protected areas also includes both national and regional areas, with
regional subsystems under the authority of the Corporaciones Auténomas Regionales (PNGIBSE
2011). Peru and Ecuador are similar, with regional or local governments responsible for some
subnational areas. For example, the Los Bancos-Milpe KBA and Northwestern Pichincha
Corridor in Ecuador have a number of protected areas under Municipal (Quito) and Provincial
(Pichincha) administration. Similarly, the Ocobamba-Cordillera de Vilcanota KBA in Peru is a
conservation priority for the Cuzco departmental government. The Bolivian Protected Areas
System includes ecological corridors as a protection category. The Corridor supported by
previous CEPF investment is an international reference for successful corridor conservation.
Several KBAs such as Madidi, Pilon Lajas, Apolobamba, Ambor6 and Carrasco are part of the
Ambor6-Madidi Corridor. Previous CEPF work in partnership with Wildlife Conservation
Society, FUNDESNAP, municipalities and local communities (e.g., the T’simane Mosetene
Regional Council) has increased the communities’ capacity for territorial management and
protection and for sustainable livelihoods through cocoa cultivation.
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The region’s protected areas systems have also increasingly incorporated mechanisms for
participation, in both governance and management, by communities and civil society. Peru has a
variety of management instruments, including conservation concessions which can cede public
lands for long-term conservation management by private enterprises, NGOs or communities.
Several countries include mechanisms for joint management with indigenous communities where
protected areas overlap ancestral lands. In Colombia, the Civil Society Reserves can be formally
recognized within the national system for their role in conservation and landscape connectivity
(TJUCN 2011). The Serraniagua Corporation, a CEPF partner, has successfully used a variety of
reserve mechanisms to bring about conservation connectivity. Serraniagua’s work connects the
conservation corridors of the Tatama National Park and the Serrania de los Paraguas through a
series of sixty community-managed and seven regionally-managed nature reserves.

All national protected areas systems in the hotspot are grounded in national constitutions or laws.
Nevertheless, protected areas across the region are still legally vulnerable to development
pressures from both private and public projects, including road construction and mining, oil and
timber concessions. Although significant progress has been made, many protected areas still
have unresolved tenure overlaps and inholdings as well as incomplete boundary demarcation.

For example, in the Cotacachi-Cayapas KBA in Ecuador, neighboring indigenous and Afro-
descendant communities have been marking and mapping boundaries shared with the protected
area. This was supported by CEPF. Table 6.6 provides further details on the institutions in charge
of protected areas and their governance.

Table 6.6. Institutions and Governance of Protected Areas

Description of Governmental Institutions | Observations on Protected
Country National System Involved Areas Governance
The National Parks
Administration (APN) is
The Federal System of | responsible for federal
Protected Areas (national) coordination with
. (SIFAP) oversees all | provincial and municipal
Argentina .
national areas and governments. Some
coordinates protected areas in the federal | There are five indigenous and
conservation policy system are managed by local communities with co-
with the subnational private stakeholders and management modalities with
levels. universities. SIFAP.
Most areas have
management committees that
serve as venues for multi-
The Bolivian National stakeholder decision-making.
Protected Areas Service Where indigenous territories
Bolivia The National (SERNAP) oversees national | overlap with protected areas
Protected Areas areas and those in joint there is a shared
System (SNAP) administration with management regime,
includes those at indigenous groups. Municipal | "Gestion Territorial con
national and and local governments also Responsabilidad Compartida
departmental levels. manage protected areas. (GTRQ)".
The National The Biodiversity and
Protected Areas Protected Areas Service is Current changes in regulatory
Chile System (SNASPE) responsible for integral framework are expected to
includes terrestrial, management, often through strengthen the Private
aquatic, public and co-management schemes Protected Area System (APP)
private areas. with private stakeholders. that is part of the SNASPE.
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Description of

Governmental Institutions

Observations on Protected

Country National System Involved Areas Governance
Parques Nacionales de
Colombia, within the Ministry
of Environment and
Sustainable Development, Protection regimes include
leads the System in National Parks, Civil Society
coordination with the Reserves, and Protected
Autonomous Regional Forest Reserves. Co-
Colombia Corporations (CARSs), management schemes have
decentralized public offices allowed for improved
present in each region. The management and financial
The SINAP - National | CARs have achieved an sustainability of areas.
Protected Areas important level of institutional | RESNATUR - the civil society
System include all strength as they are able to natural reserves network —
public, private and collect funding from private as | represents most of these
community areas. well as public sources. reserves in the country.
There are a number of
indigenous groups that have
co-management agreements
where protected areas
overlap their territories. The
The National Red de Bosques Privados
Protected Areas supports reserves owned by
Ecuador System (SNAP) The Natural Heritage private stakeholders
includes four Undersecretary within the (individuals, NGOs,
management Ministry of Environment leads | community organizations).
subsystems: state the SNAP. The environmental | There are also some
(PANE), subnational- | units within the municipalities | conservation initiatives led by
decentralized, often coordinate subnational | subnational governments that
community and private | protected areas systems have established corridors
reserves. present in larger provinces. and protected areas.
The majority of protected
SINANPE, the areas have multi-stakeholder
National Protected The National Protected Areas | management committees. A
Peru Areas System, System Service (SERNANP) | number of private
comprises national, within the Ministry of conservation areas are
regional and private Environment leads the managed by indigenous and
conservation areas. SINANPE. local communities and NGOs.
The National Park and
Natural Monuments
System groups all
protected areas and
v sites under special The National Parks Institute
enezuela

conservation regimes
(ABRAE- Areas Bajo
Regimen de
Administracion
Especial).

(INPARQUES) is in charge of
the System. INPARQUES is a
part of the Vice Ministry of the
Environment and operates
through subnational offices.

INPARQUES formulates
conservation and protected
areas policy, which is carried
out by the regional offices.

Several hotspot countries have policies to generate income from tourism in protected areas to
help support the management of those areas. Other financial mechanisms such as payment for
ecosystem services or REDD initiatives are also under development (see Chapters 9 and 10). In
Bolivia, 50 percent of after-tax revenues from park entrance fees support management of the area
(FUNDESNAP 2014). In Peru, resources generated in protected area such as entrance fees,
tourism services, Payment for Ecosystem Services, and REDD projects are invested back into the
Peruvian Protected Areas System. The Machu Picchu Historical Site is the largest collector of
these funds. As of 2011, of the 77 protected areas managed by the SERNANP, approximately 18
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have plans and regulations for services and tourism activities (SERNANP 2011). In Venezuela, 5
percent of the budget for protected areas comes from resources generated from services and fees
(ARA 2011). In Argentina and Chile, income generated by protected areas contributes 30 percent
and 27 percent of the budget for protected areas, respectively (RedLAC 2011).

Although financing schemes for ecosystem services in protected areas are still incipient, there are
interesting Payment for Ecosystem Services schemes emerging in protected areas in Peru,
Colombia and Ecuador. In Colombia the National Environmental Fund, FONAM, manages
financial resources from the payment of ecosystem services in areas of the National System of
National Parks, such as the Chingaza National Park, and from payments of the Urra hydroelectric
plant for the management of the Paramillo National Park (FONAM 2013). Colombia is
developing regulations (Section 111 of Act 99 of 1993) for the purchase and maintenance of land
and financing schemes for Payment for Ecosystem Services in areas of strategic importance for
water resource conservation (V Informe en Biodiversidad 2014). Colombia and Argentina are
also including incentives for Payment for Ecosystem Services within protected areas as part of
their national REDD+ strategies (MADS 2013, Ordufia 2012). In Peru, PROFONANPE is
promoting payment schemes for ecosystem services in watersheds such as the KBA within the
Nor Yauyos Cochas Landscape Reserve, as part of a $5 million project supported by the
International Fund for Agricultural Development (IFAD). PROFONANPE has another Payment
for Ecosystem Services project in Salinas y Aguada Blanca National Reserve in Arequipa
(RedLAC 2010). Payment for Ecosystem Services schemes have so far not been implemented in
protected areas in either Venezuela or Bolivia.

6.6 Infrastructure and Multi-Sector Development Strategies

National Development Strategies or Plans

All hotspot countries have national development plans that orient their policies, including an
emphasis on priority sectors for development. In all of these plans, poverty reduction and
investment for economic growth are highlighted. While the environment and conservation are
referenced in national development plans and strategies, truly integrating them with other
development priorities remains a challenge. In Colombia, Ecuador, Peru and Bolivia, ecosystem
services and conservation are under pressure from other sectors highlighted as priorities:
expanding energy and transportation infrastructure, increasing capacity of the hydrocarbon and
mining sectors and augmenting agricultural output, including biofuels. In Chile, the hotspot
overlaps a major region for mining, a bulwark of the national economy.

Infrastructure Plans and Policies

Foreign investment in the hotspot plays an important role in the expansion of energy and
transportation infrastructure, which are underlying drivers of deforestation (further discussed in
Chapter 8). Private foreign direct investment has been particularly strong in Colombia, Peru and
Chile in recent years (World Bank 2014). Foreign Direct Investment (FDI) has grown in the past
five years in Latin America and the Caribbean. In 2012 Foreign Direct Investment flowing into
Latin America and the Caribbean hit a record high of US$ 174.5 billion. This is 5.7 percent
above the level posted in 2011 and confirms a consistent upwards trend that began in 2010. The
largest increases in Foreign Direct Investment were in Peru (49 percent) and Chile (32 percent).
Inward Foreign Direct Investment (which occurs when one company purchases another business
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or establishes new operations for an existing business in a country different than the investing
company's origin) also rose significantly in Colombia (up 18 percent) and Argentina (a 27
percent increase) in 2012. In the hotspot countries the pattern has been one of increasing
concentration of Foreign Direct Investment in natural resource-based sectors (in particular
mining), which are the prime Foreign Direct Investment destination (51 percent in 2012), while
manufacturing and services accounted for 12 percent and 37 percent, respectively (CEPAL
2013).

Public sources of finance have been important across the region and predominant in Venezuela,
Ecuador and Bolivia. With rising prices for commodities, these countries have used revenues to
invest in social programs and public works, including road infrastructure and hydropower
(Perrotti 2011). From a regional integration perspective, infrastructure connectivity (roads,
border crossings, telecommunications, electric energy) within and between countries is still
significantly deficient. Projections recommend that at least 5 percent of GDP in the Andean
countries should be earmarked for infrastructure development to cover investment needs (IDB
2012). According to the Inter-American Development Bank (IDB 2012), hotspot countries invest
an estimated of $125 billion per year from private and public sources in infrastructure
development (according to 2010 figures), while investment needs are estimated at around $250
billion per year. Investment from multilateral donors operating in the region (Inter-American
Development Bank, World Bank and Latin American Development Bank) represented 12
percent of the total infrastructure expenditures in 2010.

Another major player in the region today is China. By 2013, direct investment and lending by
China in five Andean countries was greater than any single multilateral donor, with $99.5 billion
going to infrastructure, mining, and hydrocarbon investments from 2005-2013 (see Tables 6.7
and 6.8). Chinese banks financed a different set of countries than the multilateral donors,
mostly Argentina, Ecuador and VVenezuela, which were not able to borrow as easily in capital
markets (Boston University, 2014). While several of these investments were located outside of
the hotspot, others were located within its boundaries. Expansion of investments of this
magnitude can only result in increased pressures on all ecosystems.

The Government of China has adopted measures to ensure that environmental and social
safeguards are put in place for its international investments, by issuing in 2012 the Green Credit
Directive (Chinese Banking Regulatory Commission 2012) and in 2013 Guidelines for
Environmental Protection on Foreign Investments and Cooperation. These documents provide
explicit language on adhering to international standards of environmental and social safeguards
and aim to ensure that best practices and due diligence is followed on all international projects.
Challenges remain in putting these policies into practice, as the adoption of social and
environmental safeguards for Chinese investments and loans is regarded as weak within the
environmental community. At the same time, opportunities exist to engage civil society
organizations to work within these policy frameworks to influence compliance with the
safeguards. (Garzon 2014)
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Table 6.7. Chinese Investment by Sector in Andean Countries, 2005 — 2013 ($100 millions)

Country | Mining n-?lgg;/ Traaﬂisopnort- EF;(::tle Agriculture cg)rlgg?w; Total
Bolivia 300 190 170 660
Colombia 1,400 1,400
Ecuador 2,700 6,600 9,300
Peru 7,200 820 2,600 | 10,620
Venezuela 410 8,300 940 430 6,000 | 16,080
Total 10,310 300 8,490 940 1,420 16,600 | 38,060

Source: Heritage Foundation Tracker. (Garzon, 2014)

Table 6.8. Chinese Lending by Sector in Andean Countries, 2005 — 2013 ($100 millions)

Country Metals | tlrrl]fcrgj re I;XC\:J:; cng?)rc?r; Other Total
Bolivia 300 60 250 610
Colombia 75 75
Ecuador 2080 | 4258 1,600 | 7,938
Peru 2,000 100 150 | 2,250
Venezuela | 4 4o 39,390 | 9,500 | 50,590
Total 3,700 2480 | 4258 | 39450 | 11,575 | 61,463

Source: China-Latin America Data Base, Inter-America Dialogue. (Garzon, 2014)

IIRSA, the South American Regional Integration Initiative, continues to be a major driver of
large-scale infrastructure development in the region. IIRSA is a blueprint to meet regional
infrastructure development needs agreed to by governments with the support from the Inter-
American Development Bank (IDB), Latin American Development Bank (CAF) and the
Financial Fund for the Development of the River Plate Basin (FONPLATA). It aims to bring
about transportation (roads, ports, airports), telecommunications and energy (hydropower,
electricity) integration. The Brazilian Development Bank (BNDES) was a key financial partner
of IIRSA until 2009. Since 2009 1IRSA has been incorporated into UNASUR, the Union of
South American Nations. IIRSA operates through UNASUR’s COSIPLAN, the Council on
Infrastructure and Planning (Consejo de Infraestructura y Planificacién). Until 2006, BNDES
was the largest financial partner of IIRSA, with an approximate investment of $350 million
(Gudynas 2008).

According to IIRSA’s 2012-2022 Strategic Action Plan, there are 31 priority projects, which
include 131 sub-projects (IIRSA undated). By 2013, 89.5 percent of the projects from an
estimated investment of US$ 16.7 billion correspond to transportation (road improvement and
new road connectivity). This investment includes projects in the initial profiling, pre-execution
(pre-feasibility and feasibility analysis) and execution phases. IIRSA groups its project portfolio
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by “hubs,” or corridors that overlap but have different geographic foci. Four hubs overlap the
hotspot extensively (Table 6.9).

Table 6.9. IIRSA 2013 Portfolios in Investment Hubs that Impact the Tropical Andes Hotspot

Estimated Investment
Hub Number of Projects* (Billions of US$)
Andean 12 3.694
Amazonian 27 3.475
Central Interoceanic 7 0.460
Peru-Brazil-Bolivia 1 0.085
Capricorn 18 4.233

Source: UNASUR- COSIPLAN 2013 *Individual projects contain a number of associated subprojects.

Figure 6.1 illustrates the geographical reach of IIRSA’s strategic hubs (ejes) in South America,
showing how the hubs that impact the Tropical Andes Hotspot (Amazonian, Andean, Central
Interoceanic and Peru-Brazil-Bolivia) overlap with other hubs. Two additional hubs, Southern
Andes and Capricorn, extend to the southern tip of the hotspot in Bolivia, Chile and Argentina.
A sample of specific road construction, rehabilitation and improvement projects that will affect
corridors and KBAs in the Tropical Andes is presented in Table 6.10. IIRSA’s portfolio also
includes the construction and improvements of ports (marine and river), airports and border
infrastructure which potentially may impact the hotspot directly or indirectly.
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Figure 6.1. IIRSA Investment Hubs in South America

EJE DEL
EJE ANDINO ESCUDO GUAYANES
EJE PERU- EJE DEL
BRASIL-BOLIMA AMAZONAS
EJE DE LA EJE
HDROV‘A NTEROCEAN'CO
PARAGUAY-PARANA CENTRAL
EJE DE EJE
CAPRICORNIO MERCOSUR-CHILE
EJDE Etréouﬁo EJE DEL SUR

Source: Red Geoespacial de América del Sur (2011).

Table 6.10. Selected IIRSA Road Projects and Potentially Impacted KBAs and Corridors

Investment Hub Potentially Impacted
(Eje) Project KBAs/Corridors
Road corridor Tumaco-Pasto-Mocoa-Puerto Asis Valle de Sibundoy & Laguna
(Colombia) de la Cocha
Amazonas

Northeastern Peru Corridor
Road Paita-Tarapoto-Yurimaguas (Peru) (Alto Mayo)

Road improvement: Puerto Bolivar-Pasaje-Santa
Isabel-Giron-Cuenca-Pauta-Amaluza-Méndez-Puerto
Morona (Ecuador)

Road improvement: Guayaquil-El Triunfo-La Troncal-
Zhud-El Tambo-Cafar-Azogues-Paute-Amaluza-

Andean Méndez (Ecuador) Cotopaxi- Amaluza Corridor

Road corridor Santa Marta-Paraguachén-Maracaibo-
Barquisimeto-Acarigua (Colombia -Venezuela)

Venezuelan Andes Corridor
Border crossing improvement between Santander KBAs
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Department (Colombia) and Tachira Department
(Venezuela)

Road corridor Bogota-Cucuta (Colombia)

Northeastern Cordillera
Corridor

Road corridor Bogota-Buenaventura (Colombia)

Paraguas-Munchique
Corridor KBAs

Road Zamora-Palanda (Ecuador)

Road pavement Vilcabamba-Puente de Integracién-
Jaén (Ecuador-Peru)

Road improvement: Puerto Bolivar-Santa Rosa-
Balsas-Chaguarpamba-Loja-Zamora-Yantzatza-El
Pangui-Gualaquiza-Leonidas Plaz-Méndez
(Ecuador)

Condor-Kutuku-Palanda
Corridor

IIRSA Centro Tramo 2: Ricardo Palma- La Oroya-
Desvio Cerro de Pasco-La Oroya-Huancayo (Peru)

IIRSA Centro Tramo 3: Road detour improvement
Cerro de Pasco-Tingo Maria (Peru)

KBAs in Carpish Yanachaga
Corridor

Road improvement: Juliaca-Desaguadero (Peru -
Bolivia)

Lago Titicaca KBAs

Road pavement; Potosi-Tarija (Bolivia)

Reserva Nacional de Flora 'y
Fauna Tariquia KBA

Tropic of
Capricorn

Border crossing improvement Access to Paso de
Jama (connection between Highways 52 (Argentina)
and 9 (Chile)

Trinational Puna Corridor

Interocedanico

Road construction Ollagiie-Collahuasi (Chile)

Road pavement Potosi-Tupiza-Villazon (Bolivia)

Road construction Cafiada Oruro-Villamontes-Tarija-
Estacion Abaroa (Bolivia)

Central Border crossing improvement Ollaglie-Estacion
Abaroa (Chile-Bolivia) Trinational Puna Corridor
Road rehabilitation El Sillar (Bolivia) Lago Poopo, Caine y Mizque
Watersheds KBAs
Pe“é'ri(z)::v'a' Road pavement Ifapari-Puerto Maldonado-lnambari, | KBAs in the Cordillera de

Inambari-Juliaca/lnambari-Cuzco (Peru)

Vilcanota Corridor

Source: UNASUR-COSIPLAN 2013

Civil society organizations, especially in Peru and Bolivia, participated in advocacy and
monitoring networks for a number of 1IRSA projects prior to its incorporation under

COSIPLAN. CEPF’s previous investment supported multi-stakeholder discussion, several social
and conservation impact studies around road construction, local monitoring and patrolling of at
risk-protected areas in the Northern and Southern Interoceanic Highway (Bolivia and Peru).
These activities proved critical for engaging local civil society and communities in efforts to
mitigate environmental impacts of this infrastructure project. These efforts were combined with
livelihood projects that took advantage of the improved road construction while also providing
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incentive for conservation.

COSIPLAN looks to be the key regional forum for discussion and development of these and
other projects, and important for civil society organizations seeking to ensure that biodiversity
conservation and safeguards are adequately taken into account. Currently, civil society
organizations from Peru (Derechos, Ambiente y Recursos Naturales), Colombia (Asociacion
Ambiente y Sociedad), Bolivia (Centro de Estudios para el Desarrollo Laboral y Agrario),
Ecuador (Centro de Derechos Econdmicos y Sociales) and Argentina (Fundacién para el
Desarrollo de Politicas Sustentables) have an informal network that is trying to generate
mechanisms for transparency and participation within COSIPLAN.

Beyond IIRSA, there has been an upsurge in lending for infrastructure development projects
from China (China Development Bank and other mechanisms) and Brazil (principally BNDES).
While other multilateral institutions (World Bank, Inter-American Development Bank and the
Andean Development Corporation) continue to play an important role in the region, these newer
bilateral lenders have less developed environmental policies and safeguards (Friends of the Earth
2012, World Resources Institute 2012) than the multilaterals that have been historically active in
the region. State-run Chinese companies are also active in developing mining concessions,
hydropower and road construction in the region. China is the major investor in Ecuador
hydropower and petroleum projects. In Peru, Brazil is supporting a controversial set of 15 large-
scale hydropower projects under a bilateral agreement, with financing provided by BNDES
(DAR 2011).

Agricultural Sector Plans and Policies

As mentioned in the previous chapter, agriculture and livestock activities are key parts of rural
communities’ livelihoods but also play a pivotal role in habitat loss. In rural areas of Argentina,
Colombia, Ecuador, Peru and Bolivia, agriculture is still the main sector of labor employment,
and the sector is receiving renewed impetus from national governments. In Peru, the signing of
free trade agreements with the United States and Europe is expected to increase attention on the
agricultural sector. In Colombia, as part of the process of entering into a free trade agreement
with the United States, the government plans to support modernization and facilitate investment
by agroindustry (Ministerio de Agricultura y Desarrollo Rural de Colombia 2012). Linking
conservation efforts with agricultural policy in the countries is therefore a priority. The role of
agriculture and livestock sectors as key drivers of habitat loss in the hotspot is described in
Chapter 8.

Land distribution and land tenure insecurity challenge agricultural promotion policies
particularly in Colombia, Ecuador, Bolivia and Peru. As mentioned earlier, unequal land
distribution in Colombia, as well as escalating competition for resources, has fueled conflict
between guerilla insurgencies and paramilitary groups, with rural communities caught in the
middle. Over time, armed groups have gained territory by displacing small landholders from
their land. In light of the free trade agreement with the United States, addressing these issues is
critical. However, due to contradictory policies, agricultural land is frequently either under or
overexploited. Nearly one-quarter of land used for grazing is prime agricultural land that could
be better used for growing crops, while land that ideally would be conserved or left as forest is
over utilized for crops or grazing resulting in erosion and destruction of forest and water
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resources (USAID 2010). Difficulties in generating a sustainable income from agriculture have
driven many impoverished farmers in Bolivia to plant coca. Land conversion for coca plantation
affects a number of KBAs identified in the Isiboro-Amboro Corridor.

In Ecuador and Peru, governments have initiated programs to foster agricultural production by
small to medium size landowners. In Ecuador, Socio Siembra Program provides monetary
transfers and technical assistance for poor, small landholders. In Peru, the AgroRural and
AgroBanco programs within the Ministry of Agriculture and Irrigation (MINAGRI) provide
technical and financial assistance for rural producers. Since 2010, the Venezuelan government
has been promoting coffee production and processing as a strategic enterprise. In 2013, the
government fixed coffee prices and banned the export of coffee to lower the country’s reliance
on imported coffee (FEDEAGRO 2013). Colombia provides credits to the agricultural sector
through two specialized funds, FINAGRO and the National Fund for Livestock (Fondo Nacional
Ganadero). During Colombia’s agricultural sector protests in 2013, demands for greater
transparency in how funds are allocated within these mechanisms were part of the demands, as
they currently are not targeting at small landowners.

As mentioned in the previous chapter, the production of the traditional Andean crop quinoa has
increased in Bolivia to the point that it is now an important export. This expanding market has
increased the income of indigenous and rural farming communities in the Bolivian highlands.
Future conservation investments should look into greater detail how to promote puna ecosystem
management that can yield sustainable quinoa production.

Although government investment in agriculture can help reduce poverty, increase rural
employment, enhance food security and increase export earnings, these projects also contribute
to the expansion of the agricultural frontier, the major driver of deforestation across the hotspot.
Agricultural policies in Colombia, Peru and Argentina are not only targeted to smallholders but
to medium and large agribusinesses that have been responsible for substantial habitat destruction.

Significant public support for agriculture is provided in all countries, in the form of technical
assistance, subsidies, credit and tax incentives, dwarfing the amount spent on conservation.
There are still contradictions between conservation and agricultural support programs and
policies (Estrada 1995, Grau and Mitchell 2008) as most of the support is geared to large-scale
agribusiness and sustainable agricultural efforts (i.e. agroforestry) are woefully under supported.
Nevertheless, there is also clearly scope to generate synergies and safeguards between
agricultural investment and biodiversity given the level of investment in the sector, and the
increasingly strong agricultural associations and organizations found in Colombia, Ecuador,
Peru, Bolivia and Argentina (Lowery et al. 2014). As will be discussed in Chapter 7, there are
also a number of productive associations (such as coffee and livestock in Colombia and cocoa
and coffee in Ecuador, Peru and Bolivia) with opportunities for conservation partnerships.

Extractive Industries: Plans and Policy

Across the region, investment in energy, mining (metals such as gold, copper and non-metals
such as coal and lithium) and hydrocarbons has grown, driven by a global boom in commodity
prices. Oil and mineral extraction consequently plays a larger role now in the development
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agendas in hotspot countries. This push has increased conflict with indigenous and local
communities where operations are underway or planned, and has placed pressure on the
institutional and regulatory frameworks that support conservation. The expansion of mining
activities in the hotspot has occurred at all scales of operation, ranging from informal and illegal
(for example, in Madre de Dios in Peru and the Choco region in Colombia and Ecuador) to large-
scale commercial operations such as those in the Peruvian and Chilean altiplano.

Chile, Bolivia and Peru, countries with a long history of mining, have very detailed regulatory
frameworks for mining that seek to establish high environmental standards. Argentina and
Ecuador have enacted recent reforms to facilitate investment (both in mining and petroleum),
including environmental and social requirements. However in these countries large-scale
commercial mining is a relatively recent activity. Notwithstanding these legal requirements,
there are still shortcomings in implementation and enforcement, made more complex by the
fragile ecosystems found in the hotspot and the impacts on local communities. In Peru, for
example, the national ombudsman (Defensoria del Pueblo) registered 216 social conflicts
nationwide during 2013, of which just over half had to do with mining (Defensoria del Pueblo
undated). Conflict often centers on competition exerted by mining on land and water resources
that sustain highland subsistence farmers (OXFAM 2014). In July 2014, in a setback for
conservation, the Peruvian Congress enacted a law aimed at increasing investment that stripped
the Environmental Ministry of its authority to set quality standards (for air, soil and water
resources) as well as its power to establish nature reserves exempt from mining and oil drilling.
In the hotspot KBAs in Chile, large scale mining creates conflicts with the few remaining
Aymara and Quechua communities in the altiplano over water resources. In Chapter 8, mining
and its threats to conservation is discussed in greater detail.

Given the increase in mining revenues, policy frameworks in hotspot countries have been
modified to distribute them among subnational governments. Argentina, Bolivia, Colombia,
Ecuador, and Venezuela all have revenue-sharing systems that earmark a large portion of natural
resource revenues for states, regions, and municipalities. Pressures to obtain more advantageous
revenue-sharing arrangements by localities where natural resources are exploited are also
frequently a component of social conflict (World Bank 2010).

Limited institutional capacity continues to be a constraint for effective environmental
management of extractive industries. Nevertheless, there has been important progress in large-
scale mining. In recent years, many large mining companies have come to realize that it is in
their long-term interests to behave in environmentally (and socially) responsible ways. Many
companies operating in Chile and Peru ascribe to international mining standards, such as the ten
sustainable development principles of The International Council of Mining and Metals or the
Extractive Industries Transparency Initiative, and can serve as examples for other hotspot
countries. However, not all large-scale operations share this commitment and small-scale
artisanal producers are often beyond the reach of policy and regulations. In Ecuador, the recent
mining legislation created the National Mining Enterprise (Empresa Nacional Minera, ENAMI),
which will provide technical assistance to small and artisanal mining groups so they can comply
with environmental and social standards.

All countries require that environmental impact assessments for mining projects be completed
through ministries or independent agencies (e.g., ANLA in Colombia; the Environmental
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Evaluation Service in Chile; the Environmental Evaluation and Fiscalization Agency, OEFA, in
Peru), but staffing and technical capacity to effectively review these assessments is often limited,
especially with regards to biodiversity impacts. In addition, recent legislation in Peru has
weakened environmental regulation (Environmental Watch 2014).

Colombia is the only country in the region that has tools in place for compensation or offsetting
of biodiversity impacts (Ministerio del Ambiente y Desarrollo Sostenible de Colombia 2012).
The Colombia experience provides an important opportunity for establishing comparable
measures in other hotspot countries facing significant and hard-to-mitigate impacts from
extractive industries and infrastructure development.

Forestry Sector

As discussed in the previous chapter logging, both legal and illegal, has significant impacts on
the forests of the hotspot, particularly in the Andean-Amazon countries, with significant
economic and biodiversity consequences in the KBAs identified. Chapter 8 discusses
deforestation and degradation in greater detail.

Except for Colombia, whose 2006 Forestry Law was repealed, all countries in the hotspot have
explicit legislation that promotes sustainable forest resource use and management. Bolivia, Chile,
Ecuador and Peru have specific norms and standards for logging activities in native forests.
Argentina’s Minimum Budget for the Protection of Native Forests Law (Ley de Presupuestos
Minimos para la Proteccion de Bosques Nativos), enacted in 2007, is considered a milestone for
the sector, but it is still weakly enforced. Key financial and technical agreements for sustainable
logging have yet to be established between the federal government and the provinces. Although
logging in the hotspot portion of Argentina is still a localized activity, it was mentioned in the
stakeholder workshop as a growing threat to the Tucuman-Yungas Corridor because of loggers
shifting their attention from the neighboring Chaco ecosystem where almost no forest remains.

In Ecuador, logging activities are fundamentally private transactions between the forest
landowner and the buyer (usually an intermediary). This configuration relates to the fact that
most forestland is in the hands of private owners, the majority of which are indigenous and
campesino/mestizo communities. The Ministry of Environment (National Forestry Directorate),
through an independent third party (forest regents), oversees timber transactions issuing
sustainable management plans and licenses to transport cut timber. The costs to legalize logging
operations are a critical bottleneck for small- landowners that prefer to trade informally. A
forestry incentive package that integrates reforestation and afforestation with sustainable forest
management (such as Socio Manejo, which is designed to work analogously to the conservation
compensation Socio Bosque program) has been recently established. All KBAs identified in
Ecuador are affected by informal and illegal logging. With the construction and improvement of
roads that connect Andean population centers with Amazonian slopes, forest degradation due to
unsustainable logging practices will be critical to monitor in the southern Condor-Kutuku-
Palanda Corridor.

Although most timber revenues in Peru are generated outside of the hotspot boundaries, illegal
and informal logging is a key pressure in several KBAs (e.g., Alto Mayo, Amboro and Carrasco).
Regulations permit a variety of forms of access to timber and non-timber forest products,
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including permits from native communities, extraction from local forests,
afforestation/reforestation concessions, conservation concessions, and ecotourism concessions.
Legislation allows communities to use timber resources on community lands on the condition
that they submit a forest management plan to the government and obtain approval of the plan
prior to using timber resources. The National Sustainable Forestry Plan 2002-2021 in Peru serves
as the main policy for this sector.

With the ratification of the free trade agreement with the United States, Peru committed to
improved forest governance. A step in that direction is the establishment of the Organismo de
Supervision de los Recursos Forestales y Fauna Silvestre (OSINFOR), a regulatory office that
supervises forest resource and wildlife management. However, OSINFOR still faces institutional
difficulties in enforcement. With greater responsibilities over forests, regional governments have
started to address sustainable forest issues. The case of San Martin (that has jurisdiction over the
Colan-Alto Mayo KBA) is an important experience from which to derive positive lessons. There,
a REDD+ mechanism empowers local communities to protect intact forests and restore degraded
land. Another opportunity for engagement is the FONDEBOSQUE, a forest fund within the
Ministry of the Environment that aims to support sustainable forest management operations.

In Bolivia, the Vice-Ministry of Biodiversity, Environment, Climate Change and Forest
Development and Management, together with the Authority for Forests and Land (ABT), share
jurisdiction and responsibility over forestlands. Timber harvesting is regulated and requires
management plans for areas over 200 hectares. The law (1996 Forest Act) grants local groups
priority over timber industry groups to forestland. Forestland can be vested in, or concessions
can be allotted to (1) private individuals, entities and companies; (2) communal groups (such as
indigenous groups, organized migrant colonists); and (3) the government. Local governments
can grant Local Social Association (Agrupacion Social del Lugar, or ASL) concessions in
municipal forest areas to groups of 20 or more rural people who have proved that they previously
had been using the forest resources. In Bolivia, FONABOSQUE serves as a funding facility to
support sustainable forest management operations. lllegal timber extraction surrounding
protected areas such as Carrasco and Madidi National Parks, both of which are KBAs, is an
important threat. In the case of Madidi, the approved project to improve the airport and pavement
of the road will introduce new pressure on this area.

The surge in interest and funding for REDD+ (combatting climate change based on Reducing
Emissions for Deforestation and forest Degradation) in the last five years has spurred reforms
and increased capacity in forest monitoring and governance particularly in Ecuador and Peru (see
Chapter 9). Engaging with REDD+ programs in these countries can help leverage efforts in
biodiversity conservation.

Tourism

As mentioned in Chapter 5, tourism is an important source of revenue in the hotspot countries.
Each has institutional and regulatory frameworks for the promotion of sustainable tourism, but
they fall short of being comprehensive. Support for ecotourism and sustainable tourism
initiatives are still fragmented from mainstream tourism, socio-economic and biodiversity
strategies across all countries. Argentina has a 2016 Federal Strategy for Sustainable Tourism,
which aims at promoting investment in the northwestern provinces where the hotspot is located.
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Key policy priorities are ecotourism centered in the Yungas Biosphere Reserve and community-
based initiatives coordinated by the Federal Community Tourism Network (RFTC). RFTC works
closely with ATUCOQUE, a regional network of community tourism operations that is active in
the hotspot (see Chapter 7). The Andean countries have Ministries of Tourism with established
policies to increase tourism in emblematic natural areas, parks and cultural-historical sites such
as Lake Titicaca in Bolivia, Cuzco and Machu Picchu in Peru and Galapagos in Ecuador.
Regional efforts to promote tourism in the Andean Community are integrated in the Agenda para
el Desarrollo del Turismo en la Comunidad Andina 2011-2015.

Colombia’s central coffee-growing region (Eje Cafetero) is an important and well-promoted
destination for both national and international tourism. This area includes KBAs such as Parque
Nacional Los Nevados, Tatama y Paraguas as attractions. In Ecuador, in the Sumaco Biosphere
Reserve located in the Cayambe-Coca KBA, local governments have been active in promoting
tourism linkages with sustainable production of cocoa. Similarly CEPF’s investment supported
the consolidation of sustainable tourism initiatives around the Cotacachi Cayapas Ecological
Reserve in Ecuador, especially in its Andean portion. In Peru, the government of Cuzco is
leading initiatives to strengthen community-based tourism through inclusive strategies targeting
impoverished groups that have yet to benefit from the sector’s dynamism. In Bolivia, previous
CEPF investment in Madidi (San Miguel del Bala) has increased the capacity of local
communities to conduct tourism activities. These activities in Madidi, in combination with
investments in infrastructure expected from the World Bank (2014), will favor increasing options
for sustainable income generation that can benefit conservation.

Water Resources

The regulatory framework for water resources has been strengthened in recent years in hotspot
countries, with the creation of more powerful national institutions in Bolivia (Ministerio del
Agua), Peru (Agencia Nacional del Agua) and Ecuador (Secretaria Nacional del Agua).
However, water resources are still marked by inequity in access and conflicts between
overlapping authorities (sanitation, agriculture and irrigation, urban development, environment,
etc.).

In Ecuador, Peru, Bolivia and Chile, new national agencies have the authority and mandate to
establish detailed regulations for planning, management and use of water resources.
Unfortunately, these entities still have limited capacities and face difficulties in clearly
establishing their jurisdiction vis-a-vis other government agencies, especially Ministries of the
Environment. Water has traditionally been viewed from a sectoral perspective, with agriculture
prominent, but there is clearly a need for better integrated management with a stronger
environmental focus. This is particularly true in the Tropical Andes where surface water supplies
are dependent on healthy natural ecosystems.

The region has seen growing interest in catchment and ecosystem conservation to ensure the
stability of water sources, but there is still a marked need to develop effective mechanisms and
policies. Participatory watershed management plans are being promoted as an important
instrument, particularly in Colombia, Peru and Chile, with a vision of integrating these plans into
broader territorial planning processes in order to manage water resources more efficiently and
reduce conflicts. Colombia has perhaps the longest history of integrating environmental and
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hydrological considerations for water management, with its regional autonomous corporations
using watersheds as their primary basis for environmental planning.

Hydropower development, an important economic activity in the Andes with significant
conservation impacts (see Chapter 8), is subject to environmental impact assessment and
licensing requirements. Legislation in Chile, Colombia, Peru and Ecuador contemplates the
concept of minimum or ecological water flows to safeguard aquatic ecosystems. Colombian
regulations provide guidance for offsetting biodiversity impacts, as described previously. These
countries are also beginning to introduce requirements for environmental restoration and
compensation from development activities, for example to compensate impacts of mining
activities on watersheds in the Chilean case. Payments for environmental service schemes for
water conservation are discussed in greater detail in Chapter 10.

Intersectoral coordination

A recurring theme, highlighted in the stakeholder workshops and analyses conducted in
developing this profile, is the relative weakness of environmental and biodiversity conservation
considerations as compared with other sectors and public policies, especially those associated
with national economic development priorities. This situation undermines the effectiveness of
environmental policies, in some cases dramatically, where development activities are
implemented in protected areas, critical ecosystems and indigenous territories in spite of explicit
restrictions in laws and regulations. The greatest challenge for effective environmental policy is
changing this balance so that conservation and environmental quality are considered of sufficient
political importance that they be systematically integrated in development decisions at all levels
of governance. An informed and engaged civil society is essential to making this possible.

6.7 Conclusions

Several current trends create important opportunities (and needs) in the hotspot for improved
land-use planning and governance policy, including the increasing role of subnational
governments (e.g., departments, provinces, states, municipalities) in zoning, implementation and
enforcement regarding land use, as well as the growing, but still frequently weak, capacities of
national governments in territorial planning, administration of protected areas systems, and land
titling. Frequent social conflict over natural resource exploitation and infrastructure projects also
underlines the need and opportunity for building stronger consensus and shared visions for
conservation and development priorities. Colombia merits particular mention, given the
important changes possible in the coming years. If the peace process continues, the countryside
will likely see a significant resurgence of the agricultural frontier in areas abandoned by
displaced families during the years of conflict. Government-supported resettlement and land
distribution will play an important role in shaping this process, and can either augment pressures
on biodiversity or orient rural development towards a path that values and reinforces resilient
natural ecosystems.

Regulation ultimately is the most powerful tool for mainstreaming biodiversity considerations
into private sector practice, creating a level playing field and minimum pre-competitive
requirements applicable to all actors. Instruments such as biodiversity compensation or offsets,
development of no-go areas, requirements for protection of high conservation values, and
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stronger biodiversity criteria and procedures in licensing processes can play important roles in
creating incentives and disincentives for private sector development decisions. Given the strong
economic interests involved, regulation is likely to be most effective when developed as part of a
multi-stakeholder process including business, civil society and governmental perspectives.

Biodiversity is still often inadequately considered in planning, design and approval of
infrastructure projects, including roads, hydropower and extractive industry. While the direct
biodiversity footprint of even large-scale projects may be relatively limited, the indirect impacts
can dramatically influence conservation through improvements in access, increased migration
and settlement, and stimulation of local and regional markets and economic activity.
Environmental ministries and other government agencies are frequently constrained by limited
capacities, and in some cases authority, to evaluate and influence decisions that determine the
biodiversity impact of these very significant development projects. A range of options, including
adjustments in design, routing and siting, evaluation of alternatives and obligations to mitigate
and compensate can make dramatic differences in the biodiversity impacts of development
infrastructure investments. Decisions concerning these projects typically involve an array of
public and private institutions, and may span multiple scales from the local and regional to the
national and international, noting in particular at the local level the growing role of decentralized
subnational governments and, at the international level, the importance of regional infrastructure
programs (e.g., IIRSA). CEPF’s previous investments in multi-stakeholder involvement in
monitoring the impacts of infrastructure development offer lessons for future intervention.

Public investments and programs play an important role in shaping land-use decisions that affect
biodiversity conservation, not just for infrastructure development but also through rural sector
policies outside the usual scope of environmental ministries. For example, programs for land
reform and titling, agricultural credit, subsidies and technical assistance, as well as other
incentive programs, are typically far better funded than most conservation investments. To the
extent that these programs do not adequately consider biodiversity impacts they contribute to
augmenting pressures on the agricultural frontier. But they also represent important potential
opportunities to leverage funding and programs in ways that create synergies between rural
development and biodiversity conservation objectives. Examples include facilitating access (or
lowering costs) of public agricultural credit for farmers in priority conservation areas adopting
biodiversity-compatible practices (e.g., the FEDEGAN “Mainstreaming Sustainable Cattle
Ranching” project in Colombia), building in biodiversity safeguards and assessment into
programs providing assistance or land titles to rural producers to avoid perverse incentives,
ensuring that climate change initiatives benefit biodiversity conservation, and better integrating
separate agricultural and conservation incentive programs (e.g., Socio Bosque in Ecuador) so
that production and conservation objectives are mutually reinforcing.

The concepts of biodiversity and ecosystem services are often poorly understood by land and
forest owners, and by society at large. As a result, forest degradation and inappropriate land use
practices trigger losses in biological diversity and ecosystem services that diminish both cultural
and material well-being. Well-managed protected areas have been proven to support biodiversity
conservation and maintenance of ecosystem services but an appreciation of the roles of different
elements of the ecosystem tends to be lacking, especially by new arrivals in areas subject to high
migration and settlement in the hotspot. For example, rural landowners usually understand the
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value of forests to ensure clean and reliable water provision or the need to protect large game
animals but they do not appreciate the significance of smaller species or maintaining habitat for
those creatures and their services (e.g. pollination, seed dispersal, pest control). Furthermore,
biodiversity conservation is generally not recognized as an important element of sustainable
forest or land management but rather as something imposed by outsiders.

Conservation organizations and government officials often fail to communicate biodiversity and
ecosystem service values in a clear and acceptable manner to local communities and decision
makers. During the national consultation workshops, this lack of appropriate communication was
mentioned as a factor contributing to confusion or indifference about protecting biodiversity and
natural areas because communities may not be motivated to conserve species or sites due to their
vulnerability, irreplaceability or essential services provided, but rather by a combination of
economic need and cultural values.
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7. CIVIL SOCIETY CONTEXT OF THE HOTSPOT

7.1 Introduction

Strengthening capacity of civil society and improving its impact and contribution to biodiversity
conservation are at the core of CEPF’s strategy. Civil society is understood to include national
and international non-governmental stakeholders relevant to the achievement of conservation
objectives and goals, including non-governmental organizations (NGOSs) involved in
environmental issues as well as those focused on social and community development working at
the international, national and sub-national levels, scientific research and academic institutions,
private sector associations, and community or grassroots organizations, especially those related
to indigenous peoples. This chapter provides an overview of the legal framework, political space
and funding context for civil society organizations present in the Tropical Andes.

Although the non-governmental sector in the Tropical Andes countries has historically been very
active, there is a lack of published studies that systematically analyze institutional capacity to
effectively influence or contribute to conservation efforts. The following discussion is based on
assessments conducted by the profiling team and particularly based on information generated by
the national consultation workshops.

An overview of the hotspot countries shows a significant number of civil society organizations
that have potential to carry our strategies to support conservation (Figure 7.1). Peru is the
country with the largest number of civil society organizations and networks identified
(international, national and subnational NGOs; community-based and indigenous organizations;
universities and research centers; productive organizations; and associations) and networks (68),
followed by Colombia (56) and Ecuador (55). The following sections focus on these
organizations, with a discussion of the networks in section 7.5.

Figure 7.1. Number of Civil Society Organizations and Networks Identified in Hotspot Countries
(175 Total)
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Source: Consultation workshops and this analysis 2013-2014.

7.2 Regulatory Framework and Operations

Operating context and political space

Overall the NGO sector in the hotspot countries is perceived as having a positive role in
biodiversity conservation and sustainable natural resource management. Nevertheless, the
current socio-economic and political context (discussed in Chapters 5 and 6) in some countries is
an important challenge for NGOs, requiring careful communication and attention to strategic
alignment with government institutions and policies. NGOs working on public policy, advocacy
or projects in controversial areas face particular challenges, as reflected by closure and/or
expulsion of some organizations and bilateral agencies. Notwithstanding this sometimes complex
environment, civil society organizations continue to play a key role in supporting and
complementing policy and governmental programs, especially of local and regional governments
with expanded attributions and frequently limited capacities.

An example of productive civil society engagement is consultation and participation with
IIRSA’s executive body, the Infrastructure and Planning Council (COSIPLAN) within UNASUR
(described in Chapter 6). Several organizations are working with COSIPLAN to develop
mechanisms for civil society representation and guidelines for discussion and monitoring of
infrastructure projects. As discussed earlier, supporting effective civil society participation in
COSIPLAN appears to be strategic as it is the decision-making body that approves IIRSA’s
projects. As demonstrated in previous experiences supported by CEPF (e.g., Pilén Lajas in
Bolivia through FUNDESNAP), providing sound information on the biodiversity impacts of
projects affecting priority KBAs (see Chapter 6) can have important outcomes.

The Southern Interoceanic initiative (ISur) in Peru is another good example of multi-sectoral
collaboration between private companies (ODEBRECHT, Consesionaria Interoceanica and
CONIRSA) and civil society organizations (Conservation International and Pronaturaleza) to
reduce and mitigate the impacts of the Interoceanic Highway (Tracks 2 and 3). Strategies that
stemmed from this effort included the Puno Civil Society Working Group, aimed at promoting
local participation in mitigating the environmental and social impacts of the highway. CEPF’s
previous investment in the Vilcambamba-Amboré and Choc6 Corridors, contributed to
strengthening the capacity of several NGOs in Bolivia, Peru and Ecuador to work in association
with local governments to develop sustainable land-use and planning policy (Rurrenabaque,
Cuzco, Madre de Dios and northwestern Ecuador).

Colombia, Peru and Chile have a generally favorable climate for collaboration between NGOs
and government agencies, though in Colombia the longstanding violent conflict has often placed
communities and civil society organizations at grave risk. In Chile, development of the NGO
sector has historically been more limited due to the strength of governmental institutions and
university work. Peru has a rich set of mechanisms and experiences in collaboration between
civil society organizations and government, including conservation concessions, REDD+
projects, co-management of protected areas, and ecological zoning by regional governments like
San Martin and Madre de Dios.
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Overall, with the economic trends towards non-renewal resources exploitation (mining and
petroleum), NGOs can find themselves targets of criticism — and sometimes government
intervention — undermining their capacity to act as legitimate stakeholders. On issues relating to
road construction in Bolivia and petroleum and mining concessions in Ecuador, environmental
organizations have found themselves criticized by government officials and sometimes by local
communities. The magnitude and nature of the extractive industries expansion in the Tropical
Andes is a great challenge for conservation strategies and NGO work. In order to tackle these
issues strengthening institutional capacity and developing skills in conflict prevention was a
frequent need highlighted by stakeholder workshop participants.

As described in Chapters 5 and 6, expansion of mining activities in hotspot countries — from
large and medium scale commercial to localized (but growing) illegal operations — makes
strengthening civil society capacity very important. Promoting lessons exchange from multi-
stakeholder platforms led by mining companies in Peru (e.g., Mesas de coordinacion de las
empresas mineras in Huanuco and Pasco in the Carpish-Yanachaga Corridor) can support
capacity building in civil society organizations in Colombia, Ecuador and Argentina where
mining activities are an increasing threat.

During the profiling process and consultation workshops, key civil society organizations were
identified in each of the hotspot countries. While not an exhaustive list, Peru has the greatest
number of organizations (61) while Chile (16), Venezuela (16), and Argentina (29) have the
fewest. It should be noted that this result is in part a product of Chile’s and Argentina’s portions
of the hotspot being relatively small (Figure 7.2).

Figure 7.2. Types of Civil Society Organizations Identified in the Hotspot (262 Total)
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Regulatory framework
In the hotspot countries there are clear regulatory frameworks for the work of civil society,
especially NGOs. All hotspot countries have government agencies in charge of registering and
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evaluating NGOs. In some cases, such as in Peru and Colombia, the regulatory framework to
create organizations is quite simple, while in others, like Ecuador, regulation is somewhat more
complex.

In Venezuela, Colombia, Bolivia and Ecuador the work of NGOs is required by law to be aligned
with the priorities framed in national development plans. Whereas this requirement is in principle
a positive measure to ensure complementarity between governmental and NGO efforts, NGOs
must be alert to political sensitivities and authorities’ interpretations of this requirement. Several
multi-stakeholder platforms, often linked to protected areas management, represent important
models of constructive engagement. CEPF has had previous involvement in Bolivia, Colombia,
and Ecuador, offering starting points for dialogue.

In the case of Peru, NGOs (as well as the governmental sector) have to work under the principles
of results-based planning, which emphasizes delivery with efficacy and efficiency. Having
standardized planning and management frameworks allows for monitoring and evaluating NGOs
with metrics similar to those used in the public sector, with the aim of improving standards and
performance.

Another shared feature of hotspot countries is the existence of central government entities that
oversee international development assistance. In Peru, for example, these agencies develop
analyses of the contribution of NGOs to global assessment frameworks such as the Millennium
Development Goals, or, in the case of Colombia, to national poverty reduction goals. Along with
the increased funding and capacity in government institutions, this implies that CEPF investment
strategies will have to be strategically coordinated with governmental guidelines. This
coordination has been the norm in the past in CEPF’s investments, for example in northwestern
Ecuador, Cuzco, Madre de Dios in Peru, and Rurrenabaque in Bolivia.

As subnational and local governments become protagonists in conservation efforts as a result of
decentralization processes underway, NGO work with these counterparts requires more formal
mechanisms for collaboration. Frequently NGOs must now establish official agreements such as
memoranda of understanding in order to operate in subnational jurisdictions. This tendency is an
improvement on the past as it enables a greater degree of accountability and sustainability in the
partnerships, although these bureaucratic procedures take additional time, a factor which needs to
be taken into account in project planning.

Funding context

NGOs in the hotspot are facing more challenges in financing their work, in part due to a
reduction in available funding sources. For many European aid agencies (e.g., Netherlands,
Switzerland, Nordic countries and the UK, and other funding sources that follow similar
guidelines) the countries of the Tropical Andes are no longer priorities for aid as their per capita
incomes classify them as upper-middle-income (Argentina, Colombia, Ecuador and Peru) or
high-income (Chile) countries. Bolivia is the one exception. The global economic crisis
beginning in 2008/2009 has also reduced both public funding from bilateral sources and private
philanthropy from foundations which are themselves financially constrained. Discussion on
funding is reviewed in greater detail in Chapter 10.
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An interesting trend is the growth of governmental funds for biodiversity research, albeit still in
limited amounts. These new funds complement those more traditional funding options for
research managed by Environmental Ministries or directly granted by universities to individual
projects, and are linked to public entities that carry out science and technology policies.
Examples of these types of funds were noted by workshop participants as quite effective in
Chile, Venezuela, Ecuador and Colombia. Currently, these funds are available mostly to
university and research centers. Nonetheless, the impact of these funds on conservation
strategies, as noted in the consultation workshops, could be increased by better coordination
between academia and NGOs.

A final point to consider is an increase in financial difficulties for civil society, particularly in
Argentina and Venezuela, due to currency exchange policies. In these countries, dollars in the
official market have a lower exchange rate than in the informal market. To reduce price
escalation governments have placed restrictions in the currency exchange market (taxes, transfer
costs, amounts to be traded). International funding for NGOs in these countries has to receive
clearance from central government institutions, and is often delayed and reduced due to
transaction costs.

7.3 Civil Society Organizations’ Scopes of Work

This profile identifies 133 environmental organizations working in the Tropical Andes, although
there are clearly many more organizations working at the local level or on overlapping issues.
Many organizations work across both environmental and social issues, a positive element for
intersectoral impact and coordination (7.1).

Table 7.1 Scope of Work of NGOs Identified in the Hotspot

Scope of Work

Sustainable Climate

management change

and use of Social and mitigation

natural Indigenous | economic and

Country Conservation resources peoples | development | adaptation | Other
Argentina 7 3 7 7 1 3
Chile 8 5 7 5 2 3
Bolivia 7 8 7 8 7 5
Colombia 4 6 3 5 4 1
Peru 8 7 9 5 3 5
Venezuela 1 0 3 6
Total * 44 46 41 39 28 26

Source: Consultation workshops and this analysis 2013-2014.
* The total numbers here do not coincide with the total number of organizations (133) because many work on multiple

themes.

Among the environmental organizations identified there are a number that work at international,
national and subnational levels with relevant experience and expertise in the hotspot (Tables 7.2

and 7.3).
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Table 7.2. Key International Environmental NGOs Identified in the Hotspot Region of Tropical

Andes Countries

Country Name of organization
Conservation International (Cl), Conservation Strategy Fund (CSF)*, The Nature
Conservancy (TNC), Wildlife Conservation Society (WCS), World Wildlife Fund
Bolivia (WWEF),
Conservation International (Cl), Rainforest Alliance, The Nature Conservancy
Colombia (TNC), Wildlife Conservation Society (WCS), World Wildlife Fund (WWF)
Aves y Conservacién-BirdLife International, Conservation International (Cl),
Consorcio para el Desarrollo Sostenible de la Ecorregion Andina (CONDESAN),
International Union for the Conservation of Nature (IUCN)/Sur, Nature and Culture
Ecuador International (NCI)/ Ecuador, Rainforest Alliance, The Nature Conservancy (TNC),
CARE, CARITAS, Conservation International (Cl), Frankfurt Zoological Society
(FZS), Nature and Culture International (NCI), Rainforest Alliance, Wildlife
Peru Conservation Society (WCS), World Wildlife Fund (WWF)
Venezuela The Nature Conservancy (TNC)

Table 7.3: Key Environmental NGOs Working at National and Subnational Scales in the Hotspot

Countries

Country

Principal scale

of action Name of organization

Argentina

Fundacion para el Desarrollo en Justicia y Paz (FUNDAPAZ),

National
Greenpeace

Fundacion Vicufias, Camélidos y Ambiente (VICAM), Fundacion
Yuchén, ProYungas, Fundacion para la Conservacion y Estudio
de la Biodiversidad (CEBIO), Fundacion TEPEYAC,
Acompafiamiento Social de la Iglesia Anglicana del Norte
Argentino (ASOCIANA), Fundacion Ecoandina

Subnational

Bolivia

Asociacién Boliviana para la Conservacion, Centro de Estudios
en Biologia Tedrica y Aplicada (BIOTA), Fundacién Armonia,
Fundaciéon Amigos de la Naturaleza (FAN), Fundacion MedMin,
Fundacién Natura, Fundacion para el Desarrollo del Sistema
Nacional de Areas Protegidas (FUNDESNAP), Fundacion
TROPICO, Liga de Defensa del Medio Ambiente (LIDEMA)

National

Mancomunidad de Municipios del Norte Pacefio Tropical
(Pelechuco y Apolo), Proteccion Medio Ambiente-Tarija
(PROMETA),

Subnational

Chile

Asi Conserva Chile, Casa de la Paz, Chile Sustentable,
CODEFF, Fundacién TERRAM, Parque Katalapi, Sendero de
Chile

National

Corporacién de Estudios y Desarrollo Norte Grande, Centro de
Estudios del Hombre del Desierto, Centro de Estudios de
Humedales, Centro de Investigacion del Recurso Hidrico
(CIDERH), Confraternidad Ecologica Universitaria, ProEcoServ

Subnational

Colombia

Censat- Agua Viva, Centro de Investigacion de Produccion
Agropecuaria Sostenible (CIPAV), Fundacion Humedales,
Fundacién Natura, Fundacion para la conservacion del
Patrimonio Natural de Colombia, Fundacion para la Defensa del
Interés Publico, Fondo para la Accion Ambiental y Nifiez, Fondo
Patrimonio Natural, Fundacién Tropenbos, ProAves, Red de
Reservas de la Sociedad Civil (RESNATUR)

National

Corporacién Serraniagua, Fundacién Conserva, Fundacién Pro-
Sierra Nevada de Santa Marta, Fundacidn Zool6gico de
Baranquilla (FUNDAZOO)

Subnational
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Principal scale
Country of action Name of organization

Centro de Derecho Ambiental (CEDA), Corporacion ECOPAR,
Corporacién Gestion y Derecho Ambiental (ECOLEX),
EcoCiencia, Fundacion Futuro Latinoamericano (FFLA),
National Fundacién Jocotoco, Fondo Ambiental Nacional (FAN), Fondo
Ecuatoriano Populorum Progressio (FEPP), Programa Face de
Ecuador Forestacion (PROFAFOR), Red de Bosques Privados del
Ecuador, SAMIRI-PROGEA

Fundacion Altrépico, Corporaciéon Randi-Randi, Ecofondo,
Fundacién Arco Iris, Fundacion Cordillera Tropical, Fundacion

Subnational Golondrinas, Fundacién Paz y Desarrollo, Fundacién
Maguipucuna, Fondo para la Proteccion del Agua (FONAG)
Asociacién para la Investigacion y Desarrollo Integral (AIDER),
Asociacién Peruana para Conservacion (APECO),Centro de

National Estudios y Promocién del Desarrollo (DESCO), Derecho

Ambiente y Recursos Naturales (DAR), Fondo de las Américas
(FONDAM), ITDG-Soluciones Practicas, ProNaturaleza,
PROVIDA, Sociedad Peruana de Derecho Ambiental (SPDA)
Aldea Yanapay /Cuzco, Amazonicos por la Amazonia (AMPA),
Asociacion de Conservacion de la Cuenca Amazénica (ACCA),
Asociacion de Ecosistemas Andinos (ECOAN), Asociacion

Peru Especializada para el Desarrollo Sostenible (AEDES), Asociacion
Ecoldgica del Sira (ECOSIRA), Asociacién Proyecto Mono Tocén,
Asociacién de Produccion y Desarrollo Sostenible (APRODES),
Subnational Asociacién de Promocion y Desarrollo "El Taller", Centro de
Estudios Andinos Regionales "Bartolomé de las Casas" (CBC),
Centro de Estudios para el Desarrollo Regional (CEDER), Centro
de Investigacion y Desarrollo Selva Alta (CEDISA), Estudios
Amazédnicos (URKU), Instituto de Cultivos Tropicales (ICT),
Fundacion Huamanpoma de Ayala/Cuzco, GRUPO GEA, Instituto
de Desarrollo y Medio Ambiente (IDMA)

Asociacion Venezolana para la Conservacion de Areas Naturales
(ACOANA), Accion Campesina, Catedra de la Paz y Derechos

Venezuel National Humanos “Mons. Oscar Arnulfo Romero”, ConBiVe, Fundacion
enezuela Tierra Viva, Provita
. Fundacion La Salle, Fundacién Programa Andes Tropicales,
Subnational

Geografia Viva, Tatuy

7.4 Overview of Civil Society Organizations

Environmental Non-Governmental Organizations

Civil society and non-governmental organizations have played an important role in the
implementation of innovative strategies for biodiversity conservation in the countries of the
Tropical Andes Hotspot. Many date back to the 1980s, with marked growth in the early 1990s
after the Earth Summit in 1992 and the signing of the Convention on Biological Diversity
(CBD). During those years, non-profit organizations flourished in numbers, scope of action and
influence on policy and regulatory frameworks. Several of the organizations created over twenty
years ago such as Fundacion Natura in Colombia, EcoCiencia in Ecuador and Sociedad Peruana
de Derecho Ambiental (SPDA) in Peru remain key players in their national context. The deep
experience of many national NGOs in the Tropical Andes Hotspot is an important advantage for
CEPF and other conservation investments.

In addition to the global push for conservation efforts that the CBD sparked, the expansion of
initiatives from the non-governmental sector in the Tropical Andes in the 1990s-2000s occurred
in part as a response to weak governmental institutional capacity and regulatory frameworks. In
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the hotspot countries, Ministries of the Environment are of relatively recent creation, Chile’s
being the newest (replacing in 2011 the National Environmental Commission, CONAMA, which
had existed since 1993). With contributions from NGOs and international development agencies,
comprehensive legislation on biodiversity and protected areas has been expanded over the last
twenty years. This successful track record has aided in the recognition of the importance of
NGOs as partners in conservation efforts, although as discussed earlier in this chapter and in
Chapter 10, funding for NGOs is constrained, with the bulk of financial and technical assistance
for conservation currently flowing to government agencies.

The worldwide recognition of the Tropical Andes as a major biodiversity hotspot spurred
increased involvement of several international organizations, which in partnership with national
and local organizations have achieved significant results: the creation and improvement of
protected areas management; innovative schemes for participatory protected area management,
especially with indigenous people; and a large body of research and community-led practices in
sustainable natural resources use and ecosystem services payment mechanisms.

Today, the accumulated experience of the NGO sector in the hotspot countries is evident. All
countries have a wide range of NGOs, with significant technical expertise and the ability to
cooperate with various sectors (government, academia, business and social organizations).
However, to realize their full potential and consolidate their efforts there are still significant
resource and capacity limitations to be overcome, discussed in greater detail in the following
sections.

Complementing the trend towards governmental decentralization described in the preceding
chapter, it is worth noting the important role and capacities of several organizations working
primarily at the sub-national level (e.g., ProYungas in Argentina, Amazonicos por la Amazonia
(AMPA) in Peru, Fundacion Pro-Sierra Nevada de Santa Marta in Colombia), though these, and
many other local organizations, still face technical and resource constraints to realizing their
potential.

During the workshops and research for this profile, 133 international, national and subnational
NGOs were identified working in the hotspot region of the Tropical Andes countries. As
mentioned previously, most NGOs focus on traditional conservation activities, and less on
emerging areas such as sustainable financing, REDD+ and payments of ecosystem services. Peru
with 35 and Ecuador with 28 organizations have the largest identified NGO community (Figure
7.3). Among those identified, 25 were international, 58 national and 51 subnational.
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Figure 7.3. Number of Environmental NGOs Working in the Hotspot Region of Tropical Andes
Countries (133 Total)
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Source: Consultation workshops and this analysis 2013-2014

The NGOs operating in the hotspot have created a vibrant organizational fabric that is a clear
opportunity for conservation investment. There are however a number of challenges and
constraints to consider. One is the broad variation in technical and funding resources among
NGOs. In all of the hotspot countries, subnational or local organizations were assessed as having
limited technical staff and insufficient funding, while national organizations are also facing
funding challenges. Second, with stronger governments and an increase in public budgets for
biodiversity conservation, the role of NGOs and cooperation agencies is changing, warranting a
careful of review of new opportunities and how interventions can be most effective. To increase
their effectiveness, several national and international NGOs in countries such as Ecuador and
Bolivia have refined their strategies to work more closely with governments. Subnational NGOs
in Peru and Venezuela partner with local governments as a strategy for creating sustainable
outcomes. There is a clear need for NGOs elsewhere to innovate in their engagement strategies
with governments (i.e. at national and subnational levels), private sector and indigenous and
community-based organizations by fostering collaborative interventions rather than working
alone. Doing so will enhance their impact and sustainability.

Indigenous peoples and community organizations

Social, community-based and indigenous organizations comprise another segment of civil
society that plays a key role in the hotspot countries. Indigenous peoples’ organizations, roughly
in parallel with the growth in conservation NGOs, gained important recognition in all of the
hotspot countries in the last 30 years. Between 1990 and 2000, indigenous organizations were
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pivotal in the drafting of legislation to guarantee territorial rights and political representation.
Thanks to their impact, as discussed in Chapter 6, regulatory frameworks today in hotspot
countries recognize the contribution of indigenous peoples, ensuring — at least on paper —
territorial rights and benefits from biodiversity conservation. The recognition of the enormous
contribution of indigenous people to conservation initiatives has led to some constructive multi-
stakeholder partnerships with NGOs and government institutions in the hotspot. The Tropical
Andes Hotspot offers abundant examples of protected areas co-management, biodiversity
monitoring and ecological zoning with the active participation of indigenous and local
communities. In countries such as Bolivia, Ecuador and Peru the overlap of protected areas with
indigenous territories has allowed the testing of a wide array of sustainable management and
natural resource use schemes often organized as management committees, with lessons that have
inspired other countries. For example, the Consejo Regional T'simane Mosetene (CRTM)
supported by CEPF is an inspiring experience of indigenous-led governance in protected areas
(Pilén Lajas Biosphere Reserve). In Ecuador the multi-stakeholder groups in the Sumaco Napo
Galeras Biosphere Reserve (Parque Nacional Sumaco Napo-Galeras and Baeza Lumbaqui
KBASs) also offer positive lessons for participative sustainable management. Protected Areas
management committees are important spaces for community engagement, with varying degrees
of success. During consultations in some countries and regions they were mentioned as important
stakeholders, while in others they were seen as less significant, perhaps due to their informal
and/or intermittent nature.

In the hotspot portions of the seven countries, a total of 35 community-based and indigenous
organizations were identified (Figure 7.4 and Table 7.4). Bolivia with ten and Ecuador with eight
have the largest number while Chile (1) and Venezuela (none) are the countries with fewest
organizations.

Figure 7.4. Number of Community-based and Indigenous Organizations Identified in the Tropical
Andes Hotspot Countries (36 Total)
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Table 7.4. Community-based and Indigenous Organizations Present in the Hotspot Regions of the
Tropical Andes (by country)

Principal
Scale of
Country Action Name of Organization

Organizacion Nacional de Pueblos Indigenas de la Argentina
(ONPIA)

Asambleas de los Pueblos Guaranies (in Tucuman, Jujuy, Salta
provinces), Asociacion Diaguita de Tucuman, Communities of the
Valle de Tafi, Consejo de Organizaciones Aborigenes de Jujyuy
(COAJ), Indigenous and local communities in Rinconada

National Confederacién de Organizaciones Indigenas de Bolivia (CIDOB)

Central Indigena de Mujeres Lecas de Apolo (CIMLA), Central
Indigena del Pueblo Leco de Apolo (CIPLA), Consejo Regional
T'simane Mosetene (CRTM), Coordinadora de Pueblos Indigenas
Bolivia del Tropico de Cochabamba (CPITCO), Federacién Originaria
Subnational Intercultural de Yungas de Carijana (FOYCAE), Federacion Unica
de Trabajadores Bautista Saavedra, Federacion Unica de
Trabajadores Campesinos Franz Tamayo, Nacion Kallawaya,
Pueblo Indigena Leco y Comunidades Originarias de Larecaja
(PILCOL)

Consejo Nacional Aymara (in Iquique, Arica and Parinacota
provinces)

Proceso de Comunidades Negras (PCN), Consejo Territorial de
Cabildos, Organizacion Nacional de Cabildos indigenas (ONIC)
Asociacion de Desarrollo Campesino del Norte del Cauca
(ARDECAN), Consejo Regional Indigena del Cauca (CRIC),
Resguardos Indigenas of Arhuaco, Kogui-Malayo-Arhuaco and
Kankuamo

Confederacion Kichwa del Ecuador (ECUARUNARI),

National Conferderacion Nacional de Organizaciones Campesinas,
Indigenas y Negras (FENOCIN)

Federacion de Centros Awa del Ecuador (FCAE), Federacién de
Ecuador Centros Chachis del Ecuador (FECCHE), Federacion Ecuatoriana
de Indigenas Evangélicos (FEINE), Federacioén Interprovincial de
Centros Shuar (FICHS), Indigenous (Kichwa, Quijos, Shuar) and
Afro-Ecuadorian Associations, Nacionalidad Shuar del Ecuador
(NASHE)

Asociacion Interétnica de Desarrollo de la Selva Peruana
National (AIDESEP), Confederacion de Nacionalidades Amazonicas del
Peru (CONAP)

Peru Comité de Gestién Bosques in Cuzco, Indigenous, native and
campesinos communities (Washipaeri, Ashsaninka, Matshigenka),
Organizacion de comunidades Awajun en la Cordillera del Céndor
(ODECROFOC)

Source: Consultation workshops and this analysis 2013-2014

National

Argentina
Subnational

Chile Subnational

National

Colombia
Subnational

Subnational

Subnational

Unfortunately, many organizations have institutional shortcomings, especially in their technical,
financial and managerial capacity. Although grassroots organizations are active on the front lines
of territorial management, they generally have more limited institutional capacities than national
counterparts (listed in Table 7.4). It is worth mentioning one regional organization, the Amazon
Basin Indigenous Organizations Confederation (COICA) a pan-Amazonian organization with
membership of national indigenous organizations. Across the hotspot indigenous organizations
have gained important political recognition and are able to negotiate better with other
stakeholders such as governments and the private sector. Their influence on policy decisions
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remains limited, especially for the expansion of road infrastructure and extractive industries in
their territories.

There are several points of convergence and collaboration between indigenous organizations and
the NGO sector, especially in relation to protected areas that overlap indigenous territories. In all
of the countries there are significant lessons that have been learned on how to promote
governance systems that reconcile conservation objectives with demands for territorial
autonomy. These lessons can inspire best practices elsewhere through active exchange and
network building. Nevertheless, governance practices in protected areas that overlap indigenous
territories need to incorporate and adapt to changes in the socioeconomic, political and
development context. Addressing emerging issues such as sustainable livelihoods, food security,
mining, infrastructure and climate change at local levels require innovation in the conservation
approaches, and developing skills both in NGOs and indigenous organizations. Several
community-based and indigenous organizations’ work in conservation is worth recognizing.
These include the community-based organization Serraniagua Corporation in Tatama National
Park in Colombia, Kichwas organizations in Sumaco Napo Galeras Biosphere Reserve, Shuar
organizations in Podocarpus National Park and the Awa Federation (a CEPF partner) near the
Cotacachi-Cayapas Ecological Reserve in Ecuador. Exchanging lessons learned from these
experiences between the organizations in the hotspot can spur the replication of good practices.

Academia

In the hotspot there is a significant body of scientific knowledge and capability in academic
institutions, including universities and research centers at national and subnational levels. During
the profiling process 53 important universities and research centers were identified with work
relating to conservation and biodiversity research in the hotspot (Figure 7.5 and Table 7.5).
Colombia leads with 14 and Peru with 12, Chile with the smallest portion of the hotspot has two
research centers (The Ecology and Biodiversity Institute of the Universidad de Chile and the
Arid Zones Research Center, CEAZA, of the Universidad Catdlica del Norte).
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Figure 7.5. Number of Universities and Research Centers Identified in the Tropical Andes Hotspot
(by Country; 52 Total)
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Table 7.5. Universities and Research Centers Identified in the Hotspot Countries

Country Names of universities and research centers

Facultad de Veterinaria/Céatedra de Vida Silvestre-Universidad Catélica de Salta,
Instituto de Ecologia Regional -Universidad Nacional de Tucuman, Laboratorio de
Investigaciones Microbiologicas de Lagunas Andinas (PROIMI-CONICET),
Universidad de Jujuy (UNJU), Universidad de Salta (UNAS)

Centro de Biodiversidad y Genética - Universidad Mayor de San Simoén, Centro de
Biodiversidad y Recursos Naturales (BIORENA)- Universidad San Francisco
Xavier, Coleccién Boliviana de Fauna, Herbario Chuquisaca - Universidad San
Francisco Xavier, Herbario Nacional de Bolivia, Instituto de Ecologia de la
Universidad Mayor de San Andrés, Museo de Historia Natural Noel Kempff
Mercado

Centro de Estudios Avanzados de Zonas Aridas (CEAZA) -Universidad Catdlica del
Norte, Instituto de Ecologia y Biodiversidad-Universidad de Chile,

Centro de Estudio Técnicos (CETEC), Facultad de Ciencias Ambientales -
Universidad Tecnolégica de Pereira, Instituto de Ciencias Naturales - Universidad
Nacional de Colombia, Instituto de Investigacion en Recursos Bioldgicos
Alexander von Humboldt, Pontificia Universidad Javeriana, Universidad del
Atlantico, Universidad de Antioquia, , Universidad de la Guajira, Universidad ICESI
Valle del Cauca, Universidad La Salle de Bogota, Universidad de los Andes,
Universidad de Magdalena (UniMag), Universidad de Medellin, Universidad del
Valle

Universidad de Cuenca, Universidad Estatal Amazénica (UEA), Universidad
Nacional de Loja, Universidad San Francisco de Quito (USFQ), Universidad
Tecnoldgica Indoamérica, Universidad Técnica Particular de Loja (UTPL), Pontificia
Universidad Catolica del Ecuador (PUCE)

Universidad de Amazonas, Universidad Andina/Cuzco, Universidad Nacional de
San Agustin /Arequipa, Universidad Nacional de San Antonio Abad/Cuzco,

Peru Universidad Nacional de San Martin (UNASM), Universidad Catélica San
Pablo/Arequipa, Universidad Catdlica Santa Maria/Arequipa, Universidad Cesar
Vallejo, Universidad Nacional Agraria La Molina (UNALM), Universidad Nacional

Argentina

Bolivia

Chile

Colombia

Ecuador
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Country Names of universities and research centers

Hermilio Valdizan (UNEVHAL), Universidad Nacional de Madre de Dios,
Universidad Nacional Mayor de San Marcos, Universidad Tingo Maria
Fundacion La Salle de Ciencias Naturales/Museo de Historia Natural, Instituto
Venezolano de Investigaciones Cientifica (IVIC), Universidad de los Andes,
Universidad Central de Venezuela, Universidad Simén Bolivar, Universidad Valle
del Momboy

Source: Consultation workshops and this analysis 2013-2014

Venezuela

While lack of funding makes it difficult to keep biodiversity information current, there is
significant capability to carry out comprehensive research, to address knowledge gaps and
contribute to conservation strategies. A duplication of research efforts and lack of coordination
stand out as recurrent problems and, as participants in the workshops observed, reflects the lack
of a comprehensive research agenda on biodiversity. Biodiversity researchers and institutions
tend to have weak connections with other stakeholders, especially NGOs, private sector and
indigenous organizations. The academic sector frequently works in isolation, thus diminishing its
influence. Making research inform policy decisions, enhance experiences and projects lead by
NGOs, and inspire innovative practices in businesses, are key challenges. Strengthening research
networks, communications and coordination with other sectors and actors would contribute to
generating and applying scientific knowledge more effectively. There are several universities and
centers with ample expertise in biodiversity research that can lead collaborative initiatives and
knowledge transference, among them: the Institute Alexander Von Humboldt in Colombia) and
La Molina National Agricultural University (UNALM) in Peru.

Private Sector

A characteristic of the work of NGOs in the hotspot is their generally weak engagement with the
private sector that reduces their ability to effectively influence long-term strategies. Participants
in national workshops highlighted this as a critical limitation that needs strengthening,
particularly as extractive industries and commercial agriculture expand in the hotspot. Although
a false dichotomy between conservation and economic development still strains relationships,
there are an increasing number of positive partnerships with businesses, for example in Peru with
the Alto Mayo REDD+ initiative. In Venezuela, Provita receives funding for species and
ecosystem conservation research from a number of private businesses, both national and
international (e.g., Empresas Polar, General Electric, Citi, Shell). In Argentina ProYungas has a
sustainable production agreement with a local sugar cane industry (LEDESMA) which has
operations in the vicinity of the Yungas Biosphere Reserve. Experiences in Colombia, with the
recent enactment of a biodiversity compensation regulation (Ministerio de Ambiente y
Desarrollo Sostenible 2012) and Peru, with the environmental services law being discussed in
Congress (MINAM 2013), offer opportunities for setting up innovative schemes with the private
sector. The challenge is still how to multiply, connect and scale-up these efforts.

A set of civil society stakeholders that play an important and dynamic role in the hotspot are
private sector producers and industry associations, including farmers, cattle ranchers, forestry
companies and ecotourism operators. These activities constitute key threats to conservation in
the hotspot, but by the same token, their members and associations play a critical role in land
management and stewardship. Increasingly, these associations have become strong partners in
conservation efforts. Coffee and cocoa producers associations in Ecuador and Peru (Asociacion
Ecuatoriana del Cacao Nacional fino de Aroma, ACEPROCACAO; Cooperativa de Servicios
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Multiples, CAPEMA,; Cooperativas Agrarias Cafetaleras de los Valles de Sandia, CECOVASA)
that have improved sustainable practices are good examples to replicate.

Particularly in Colombia, where there is a strong tradition of association, industry organizations
(e.g., the Colombian Coffee Growers’ Federation, FEDECAFE) have strong institutional
capacity and are involved in several programs including certification initiatives with Rainforest
Alliance, and previous support from CEPF in the Chocd. The case of sustainable cattle ranching
initiatives lead by the Federacion de Ganaderos Colombianos (FEDEGAN) in the Cordillera
Central of Colombia is illustrative of the powerful potential synergy between improved
production systems and conservation. FEDEGAN has a national-level target of returning to
nature 10 million hectares of marginal pastures while improving productivity through more
biodiversity-friendly silvopastoral systems.

In the national consultation workshops, promoting sustainable production practices was
consistently indicated as a key strategy to address local economic and conservation needs.
Although there are a number of innovative sustainable production experiences in the hotspot
countries, most are still relatively small scale and disconnected from each other. This
fragmentation has resulted in their still limited influence in national economic development
strategies. Again, at subnational levels where many governments are searching for alternative
strategies as a means of market differentiation, there is room for innovation and influence. Some
illustrative examples are the sustainable cocoa production hub in Ecuador (Napo Province) and
organic coffee producers in the Puno and San Martin regions in Peru (e.g., CAPEMA and
CECOVASA). CEPF’s previous work has supported conservation coffee initiatives in both of
these countries. In Peru, through Conservation International, coffee producers have been
connected to international companies such as Starbucks. In Bolivia, three highly successful
Associations are the coffee producers (affiliated to Central Indigena del Pueblo Leco de Apolo,
CIPLA) and the Mapiri Cocoa Producers Association (APCAO), both linked to the Tacanas
National Park, a KBA. These have been previously supported by CEPF.

As mentioned in the previous chapter, the connectivity work carried out by the Serraniagua
Corporation is a good model on how to integrate sustainable coffee with community-based
tourism initiatives. In Argentina, Las Quefioas Community Tourism Association (ATUCOQUE)
and Red Puna are also examples of rural communities” participation in nature-based tourism.

The extractive and infrastructure sectors have significant and often negative environmental
footprints, though in principle these entities may also be important allies or funders for
conservation — either under their legal obligations such as the aforementioned biodiversity
offsetting provisions in Colombia or through voluntary efforts. Unfortunately, working examples
of these alliances in this sector are still relatively scarce, and high profile projects like the
Camisea gas field and pipeline in Peru highlight the risks and potential conflicts (Munilla 2010,
World Wildlife Fund undated). While corporate social responsibility initiatives have grown in
the region, there are only few directly linked to biodiversity conservation. An interesting case is
EcoFondo (Ecofund), a private ecological trust fund established in 2001 by the company owning
and operating a heavy crude pipeline in Ecuador (OCP Ecuador), following successful
negotiations with Ecuadorian environmental organizations. It co-finances conservation projects
in the area of influence of the pipeline. As mentioned earlier in this chapter, the ISur initiative,
around the Interoceanica Sur highway, is also a key illustration of positive NGO engagement
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with private companies. Table 7.6 highlights some conservation initiatives with private sector
involvement and Table 7.7 lists the producers associations identified in the hotspot countries.
Other examples of civil society and private sector partnerships include the Conservation
International/BHP-Billiton Alliance in Chile and Green Gold, an initiative to obtain certified
gold supported by CEPF in the Colombian Chocd. Further civil society engagement with the
private sector is also reviewed in Chapter 10 in the discussion on water funds.
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Table 7.6. Conservation Initiatives Involving the Private Sector in the Tropical Andes Hotspot

Country

Private Sector Entity

Description

Argentina

Asociacion de Turismo
Comunitario Las Quefioas

(ATUCOQUE)

A network of community-based tourism
operators that work in the area surrounding
the Yungas Biosphere Reserve. ProYungas
and the Provincial Government of Jujuy are
supporting their work.

Bolivia

Asociacion de Productores de
Cacao (APCAO) Mapiri and Apolo

Association of small cocoa producers in the
buffer zones of Madidi, Pilén Lajas, and
Apolobamba National Parks. It is supported by
the Wildlife Conservation Society and
municipal authorities.

Productores de Café de Sombra
affiliated with Central Indigena de
Pueblos Leco (CIPLA)

Group of small coffee producers linked to the
indigenous organization Central Indigena de
Pueblos Leco (CIPLA). Wildlife Conservation
Society and municipal authorities support their
work.

Colombia

Federacion Nacional de Cafeteros
(FEDCAFE)

Engagement with certifications and standards
for sustainable coffee including Conservation
International, Rainforest Alliance, UTZ and
others.

Federacion Nacional de
Ganaderos (FEDEGAN)

Sustainable ranching program in partnership
with CIPAV, Fondo para la Accion Ambiental y
la Nifiez, The Nature Conservancy, World
Bank and GEF.

Ecuador

EcoFondo

A private ecological trust fund established by
the company owning and operating a heavy
crude pipeline in Ecuador (OCP Ecuador). It
funds a number of projects with NGOs and
universities. It also supports protected areas
managers and rangers by financing a training
program jointly developed with the Ministry of
Environment.

Asociacion Ecuatoriana del Cacao
Nacional Fino de Aroma
(ACEPROCACAOQO)

The national network of small cocoa
producers that aims to improve their exports
through training and capacity building. It has a
number of partnerships with cooperation
agencies such as GIZ and municipal
governments across the country.

Peru

Iniciativa Interocednica Sur (ISur)

A multi-sectoral collaboration program lead by
ODEBRECHT that seeks to reduce and
mitigate the impacts of the Interoceanic
Highway. Its partners are: Consesionaria
Interoceénica, CONIRSA, Conservation
International and Pronaturaleza.

Alto Mayo REDD+ project

Conservation International carbon offset
project in partnership with Disney and the
National Protected Areas Service

Cooperativas Agrarias Cafetaleras
de los Valles de Sandia

(CECOVASA)

Groups small coffee producers in Puno
nearby the Bahuaja Sonene National Park
and Tambopata National Reserve and aids
them in certification and exports.

Cooperativa de Servicios
Multiples (CAPEMA),

Works with small coffee producers in
Moyobamba, San Martin, assisting with
exports.

Source: Consultation workshops and this analysis 2013-2014
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Table 7.7. Producers Associations ldentified in Hotspot Countries

Country Producers Associations
Asociacién Forestal e Industrial de Jujuy, Asociaciéon de Obrajeros de
Argentina Oran, Instituto de Cultura Popular (INCUPOQ), Organizacion de la Ruta

81, ProGrano

Artesanos y artesanas afiliadas al CIPLA, Asociacién de Turismo
Comunitario Pacha Trek, Asociacion Eco turistica de Agua Blanca,
Asociacién de Productores de Coca (ADEPCOCA)/Yungas,

Bolivia Asociacion de Productores de Cacao (APCAO) Mapiri, Asociacion de
Productores de Café de Apolo (APCA), Asociacion Turistica
Comunitaria Lagunillas, Productores de Café de Sombra afiliados al
CIPLA, Productores de incienso afiliados al CIPLA

Artesanias Colombia, Asociacion de Apicultores de Boyaca,
Asociacion de Cafés Especiales, Apisierra- Artesanos de Carzola,
Colombia Federaciones y asociaciones de ganaderos (FEDEGAN), Federacion
Nacional de Cafeteros (FEDECAFE), Red Colombia Verde (RCV),
Red EcoSierra

Asociacién de Operadores Turisticos del NorOccidente de Pichincha,
Asociaciones de Productores de Cacao, Asociaciones de Productores
Ecuador de Café, Corporacion Yunguilla,Mesas sectoriales vinculadas a la
Reserva de Biosfera Sumaco, Red de economia solidaria-productores
(Mundo Verde)

Asociaciones y Comités de Regantes, Asociaciones de Manejo de
Bosques, Asociacion de productores y cooperativas, Asociaciones
productivas de Cacao (Amazonas y San Martin), Asociaciones
productivas de Café (Amazonas y San Martin), Asociaciones de
turismo comunitario (Cuzco), Comités de Gestion de Areas
Protegidas, Empresa Stevia, Mesa Centro de las empresas mineras

Source: Consultation workshops and this analysis 2013-2014.

Peru

7.5 Civil Society Networks

While there are a significant number and variety of networks including civil society
organizations (Figure 7.6), there is room for expanding and strengthening these. A total of 42
networks were identified (Table 7.8) of which 45 percent are formally constituted.

Included in these formal networks were those (1) established by governments and linked to
particular initiatives (e.g., Mesa REDD in Peru, Wetlands and Biodiversity Committees in
Chile); (2) associated with protected areas such as management committees (e.g., Biosphere
Reserves Networks in Bolivia, Argentina); and (3) connecting private stakeholders and NGOs
that own natural reserves (e.g., Red de Reservas de la Sociedad Civil (RESNATUR) in
Colombia, Red de Bosques Privados in Ecuador). However, there are also many informal
networks, which have voluntary membership and generally do not have a recognized status under
domestic regulations but play a role in information exchange and capacity strengthening. From
the total number of networks identified, 17 percent were classified as informal with moderate
effectiveness. Effectiveness was assessed during the consultation workshops using the criteria of
CEPF’s monitoring framework.
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Figure 7.6. Number of Networks of Civil Society by Type and Condition of Effectiveness in the
Countries of the Tropical Andes Hotspot (42 Total)
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Source: Consultation workshops and this analysis 2013-2014.

Table 7.8. Civil Society Networks (Formal and Informal) Identified in the Tropical Andes Hotspot

Country Civil Society Networks
Consejo Asesor del Comité para el Desarrollo de las Regiones
Montafiosas, technical network coordinated by the government

Red Flamencos, network of flamingo researchers in Chile, Bolivia,
Argentina and Peru

Red Puna, network of indigenous and peasant communities from la Puna
and Quebrada de Jujuy

Espejo de Sal, network of community and indigenous organizations to
foster sustainable tourism

Red Agroforestal, network of over 15 organizations that promote
agroforestry production in Salta and Jujuy provinces

Redes Chaco, network of networks that coordinates NGOs, community-
based organizations, private sector and research centers to promote
sustainable development in the Chaco biome

Argentina

Grupo Promotor de la Reserva de Biosfera Yungas, multi-stakeholder
forum established for sustainable and collaborative management of the
Yungas Biosphere Reserve

Red Nacional de Areas Protegidas Privadas, national network of private
protected areas, coordinated by Fundacién Vida Silvestre

Red de Reservas de Biosfera, national network of Biosphere Reserves in
Argentina coordinated by the MAB Committee

Red Flamencos, network of flamingo researchers in Chile, Bolivia,
Argentina and Peru. In Chile government officials and technical staff from
Chile mining companies are also members

Comités de Gestion Publica de Humedales, government-led network of
wetlands researchers
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Country

Civil Society Networks

Comités de Gestion Publica de Biodiversidad, government-led network of
researchers in biodiversity

Red Alianza Gato Andino, research network focused on the Andean cat

Bolivia

Liga de Defensa del Medio Ambiente (LIDEMA), network of 27
environmental organizations present in nine departments in Bolivia®

Confederacion de Ayllus y Markas del Qullasuyo (CONAMAQ), network of
indigenous organizations in La Paz, Potosi, Chuquisaca and Cochabamba

Confederacion de Pueblos Indigenas de Bolivia (CIDOB), federation of 34
indigenous peoples” organizations present in seven of the nine
departments?

Colombia

RESNATUR, network of civil society organizations with nature reserves,
with over 280 members across the country

Red de Agricultura Sostenible, national network of Rainforest Alliance
certified producers

Red de organizaciones por el Agua, linked to CENSAT-Agua Viva, hetwork
of community organizations that promote sustainable watershed
management

Red de Custodios de Semillas, network of community organizations in the
Macizo Colombiano

Red de Alter Extractivismo, network opposed to extractive activities

Red de Consejos Comunitarios del Pacifico Sur RECOMPAZ, network of
Afro- descendant organizations mainly in the Chocé region

Red de Turismo Sostenible, promotes exchange and best practices in
sustainable tourism, with a large number of members across the country
(community-based operations, medium and large-size operations). The
Vice-Ministry of Tourism and Parques Nacionales de Colombia are part of
the coordination committee

Ecuador

ARA — Amazon Regional Network/Ecuador, network with 11 members
acting in the Amazon region

CEDENMA — Comité Ecuatoriano por la Defensa de la Naturaleza y el
Medio Ambiente, national network of more than 40 environmental
organizations

REDISAS- Red de Interesados en Servicios Ambientales, learning platform
on environmental services

Confederacion Ecuatoriana de Organizaciones de Sociedad Civil, recently
created network of over 40 organizations of all types (social,
environmental, education, etc.)

Red de Bosques Privados del Ecuador, national network of owners of
forest reserves

Grupo de Trabajo Mesa REDD+, national multistakeholder group
convened by the Ministry of Environment

Peru

Red de Conservacion Privada y Comunal para San Martin, network of
NGOs and community organizations linked to conservation initiatives in the
San Martin region

Mesa REDD de San Martin, multi-stakeholder forum for discussion of
REDD+ initiatives in the Region

Mesa REDD de Madre de Dios, multi-stakeholder forum for discussion of
REDD+ initiatives in the Region

Comisiones Ambientales Regionales, multi-stakeholder forums led by the
National Environmental Councils to aid in the discussion of environmental
policy at the regional level
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Country Civil Society Networks

Red de Areas de Conservacion Privada Amazonas, network of private
protected areas in the Amazonas region

Grupo REDD+ Peru, national working group on REDD+ issues, with civil
society, public sector and private sector participation

Red Muqui, network of national and local civil society organizations in
areas affected bymining activities

Red de Aliados para la Sinergia en la Gestion Ambiental del Estado Lara,
communication network for government and non-government
environmentalists that work in the state of Lara

Asociacion de Productores Integrales del Paramo (Proinpa), producers
network in Merida

Colectivo Mano a Mano, informal coalition that pursues agroecology

Red de Centros de Ciencia, Tecnologia y Educacion Ambiental (CCTEA),
network of research, technology and environmental centers that is linked to
the Education Ministry

Red Social de Cooperacién Andina, network of 12 organizations from
Tachira, Mérida and Truijillo, promoted by Uniandes

Red ARA, network of environmental organizations that work both at
national and subnational levels

Venezuela

Red de Fondos Ambientales de América Latina (REDLAC), network of
environmental funds in Latin America

Red Amazédnica de Informaciéon SocioAmbiental Georferenciada (RAISG),
network of environmental organizations generating, exchanging and
disseminating maps and other geospatial data of the Amazon, with a focus
on strengthening collective rights, social and environmental sustainability.

Regional Networks | Plataforma Climatica Latinoamericana (PCL), network of researchers and
NGOs working on on issues relating to climate change. It has over 25
members from across Latin America

ARA — Amazon Regional Network, network of more than 50 NGOs,
universities, private organizations and researchers in 7 countries of the
Amazon Basin (Venezuela, Colombia, Ecuador, Peru, Bolivia, Brazil and
Suriname). It aims to promote multi-stakeholder dialogue for sustainable
development in Pan-Amazonia

Source: Consultation workshops and this analysis 2013-2014.
'LIDEMA is also considered a NGO
CIDOB is also considered a national indigenous organization

Fostering networks and partnerships among different types of NGOs was noted as in important
need in the consultation workshops as a means of confronting funding scarcity and increasing
threats. The types of strategies identified in the consultation workshops included the following:

e Support technical training in strategic planning and fundraising

e Ensure minimum funding to support coordination

e Encourage multi-sectoral networks amongst stakeholders that act in a common
territory/landscape

e Strengthen networks’ capacity to influence local and regional policies

e Foster networks for conservation planning that enable organizations (and their interventions)
to integrate their efforts for ecosystem and species sustainable management

e Supporting hotspot-wide exchange of lessons learned and approaches
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In some cases the changing funding landscape has already led some NGOs to work in
partnerships, coalitions and alliances, especially in submitting projects with larger bids that have
greater impact area by grouping efforts across shared ecosystems between countries. For
example, the regional project “Comunidades de los Paramos” coordinated by IUCN-Sur aims to
integrate interventions in Colombia, Ecuador and Peru by working with three national NGOs
under similar conceptual and methodological frameworks. CONDESAN, the Consorcio para el
Desarrollo Sostenible de la Ecoregion Andina, is another organization that focuses on
integrating sustainable management of natural resources with overcoming poverty and social
exclusion in the Andes. Towards this end it has been able to bring together a number of partners
from aid agencies, universities and NGOs. A number of networks working throughout Latin
America are important to note, such as the Latin American Environmental Funds Network
(REDLAC), the Climate Change Platform (PCL) and the Regional Amazon Network (ARA).
These networks were not part of the institutional capacity assessment, as the exercise focused on
national networks.

Sharing approaches and methodologies to address common threats such as extractive industries
can be an important and potentially cost-effective tool. Currently, there is no network of
environmental organizations that acts as a learning hub in extractive industries (i.e. mining and
petroleum) in the hotspot.

7.6 Capacity of Civil Society Organizations

Many national NGOs have a long history of work with significant technical capacity and
knowledge of the political and institutional context. There is also a growing number of active
subnational organizations, paralleling a similar expansion of public-sector decentralization.

Baseline information on the strengths and weaknesses of the civil society sector in the hotspot
was obtained through an assessment carried out by the profiling team, interviews with civil
society representatives, and responses by participants in national stakeholder workshop to an
exercise on this topic. This information was compiled by grouping civil society organizations
into six categories (international, national, subnational NGOs; university and research centers;
social, community-based and indigenous organizations, and producers’ or private sector
organizations).

Results show institutional capacity unevenly distributed among international, national,
subnational non- governmental organizations (NGOs). Over 84 percent of international NGOs
(of 25 total) were considered to have “very good” institutional capacity, with solid technical and
financial resources (Table 7.9). Of national NGOs (57 total) just 67 percent were assessed as
having “very good” capacity. For subnational NGOs (50 total), the fraction having “very good”
capacity drops to 46 percent. This indicates an important area for potential support since
subnational NGOs are the organizations that are generally most directly in contact with local
stakeholders and closer to conservation challenges on the ground. Improved technical and
managerial skills could significantly increase their conservation impact.
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Table 7.9. Institutional Capacity of NGOs in Hotspot Countries (excluding community-based and

indigenous organizations)

Institutional
Capacity
Have sufficient Have sufficient Very Good: 1,
human resources financial resources | Good: 2, Limited: 3
Number of Parti
Type of NGO | organizations | Yes al No Yes | Partial No 1 2 3
25 1 0 23 3 22 4 0
International 26 (96%) | (4%) | (0%) | (88%) | (12%) | 0 (0%) | (85%) | (15%) | (0%)
43 14 0 25 22 10 38 19 0
National 57 (75%) | (15%) | (0%) | (44%) | (39%) | (17%) | (67%) | (33%) | (0%)
30 10 10 9 17 24 23 27 2
Subnational 50 (60%) | (20%) | (20%) | (18%) | (34%) | (48%) | (46%) | (54%) | (4%)

Source: Consultation workshops and interviews 2013-2014

The results for community organizations (community, indigenous, grassroots) show that most do
not have adequate human and financial resources (39 percent and 44 percent respectively). The
lack of these resources results in reduced institutional capacity for these organizations (47
percent characterized as having good capacity, 44 percent as limited). Table 7.10 shows the
results organized by country.

Table 7.10. Institutional Capacity of Community-based and Indigenous Organizations in the
Hotspot

Institutional
Capacity
Very Good: 1,
Have sufficient Have sufficient Good: 2,
human resources financial resources Limited: 3
Number of
Country | organizations
Yes | Partial No Yes | Partial No 1 2 3
Argentina 6 1 2 3 2 2 2 0 4 2
Bolivia 10 1 0 9 1 0 11 0 3 9
Chile 1 0 1 0 0 1 0 0 1] O
Ecuador 8 2 5 1 2 5 0 7 1
Peru 5 1 1 3 1 0 4 0 1 4
Venezuela 0 -- -- -- -- -- -- -- - -
Total 36 6 14 16 6 13 19 0 17| 16

Source: Consultation workshops and interviews 2013-2014.

A total of 52 universities and research centers were identified as active in biodiversity and
conservation-related research and teaching in the countries of the hotspot. A common
observation from workshops and interviews is that they have high-quality human resources but
lack adequate funding, which reduces their institutional capacity. Table 7.11 details the findings
by country.
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Table 7.11. Institutional Capacity of Universities and Research Centers in Hotspot Countries

Institutional
Capacity
Very Good: 1,
Have sufficient Have sufficient financial Good: 2,
human resources resources Limited: 3
Country Number | Yes | Partial | No Yes | Partial No 1 2 3
Argentina 2 2 1 1 1 3 0 5 0
Bolivia 6 0 0 1 1 4 3 3 0
Chile 2 0 0 2 0 0 1 1 0
Colombia 14 8 6 0 8 6 0 8 6 0
Ecuador 7 5 2 0 4 3 0 3 4 0
Peru 12 9 0 3 4 0 8 1| 11 0
Venezuela 6 3 3 0 2 3 1 2 4 0
Total 52| 34 14 4 21 14 16 18| 33 0

Source: Consultation workshops and interviews 2013-2014

In addition to the universities and research centers assessed above, it is important to highlight the
work of the Missouri Botanical Garden and the New York Botanical Garden. Both institutions
have a long history of working in the hotspot countries and have made significant contributions
to species and ecosystems knowledge thru their partnerships with local universities and research
organizations. These however were not included in the assessment presented above.

Assessments of private sector associations indicated that the majority (75 percent of 41) have
“good” or “very good” capacity. This, combined with the fact that these are key players in
territorial development, points to the need for engagement with these organizations on
conservation issues. Table 7.12 shows the results obtained for these types of associations. It
should be noted that it was not possible to get information for these associations in Chile and
Venezuela. Colombia stands out for its strong institutional capacity in the private sector with the
Federacion Nacional de Ganaderos (FEDEGAN) and the Federacion Nacional de Cafeteros de
Colombia (FEDECAFE), a former CEPF partner, as leaders.

174



Table 7.12. Institutional Capacity of Private Sector and Productive Associations Identified in
Hotspot Countries

Private sector and productive associations

Institutional Capacity
Have sufficient human Have sufficient Very Good: 1, Good:

resources financial resources 2, Limited: 3
Country | Number Yes | Partial No | Yes | Partial No 1 2 3
Argentina 9 2 5 2 2 5 2 1 5 3
Bolivia 9 2 2 2 2 2 2 2 4 0
Chile -- -- -- -- - - - - - -
Colombia 3 0 5 3 0 5 3 0
Ecuador 6 2 3 1 2 3 1 2 3 1
Peru 2 1 4 4 1 1 5 3
Venezuela -- - -- -- -- - - - - -
Total 41 17 15 6 15 17 6 11 20 7

Source: Consultation workshops and interviews 2013-2014.

7.7 Major Findings and Recommendations

There is dramatic variation among NGOs in their technical and financial resources, especially
between national and international organizations. International NGOs are by and large better
funded and have better access to international donors given their range of action and networking
ability. NGOs at the national level, although many of them have strong technical capacity and
staff, struggle with financial stability and sustainability, with a clear impact on their work and
strategies. This disparity in financial and fundraising capacity is a critical issue that was
highlighted by national workshop participants. Organizations based at the regional or local level
face additional challenges such as lack of adequate funding as well as sometimes limited
technical and management capacities.

Building and/or strengthening networks and fostering partnerships between organizations at
these different levels can be a key strategy to overcome these constraints. This would enable
sharing of expertise and contribute to enriching the sectors’ overall capacity to influence the
policy and regulatory framework. The current competitive funding environment adds to
fragmentation and competition for scarce resources, often resulting to duplication and
superimposition of efforts, which lessen the possibility of lasting impacts.

As mentioned in Chapter 6, stronger governments are a key characteristic of the political and
institutional scenario in the hotspot, and in this context the donor and NGO community needs to
continue to strategically evaluate their roles in order to be effective. In contrast to previous
decades, there is greater governmental capacity (across different sectoral programs, more
technical staff for protected areas management) and an increase in public investment in
biodiversity conservation and natural resources issues, shrinking the gap that environmental
NGOs historically filled. Complementing governments’ increased capability to implement
environmental policies and programs, NGOs continue to play a strategic role in policy
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formulation, providing evidence and influencing the public agenda. However, for policy
advocacy work NGOs must be mindful of national regulations, which in some countries restrict
this type of activity.

To be effective in positioning biodiversity conservation as a crosscutting issue, NGOs need to
acquire or augment a number of skills. In particular, given the economic development trends in
the hotspot, it is evident that the NGO community needs to improve its skills to communicate
and engage in effective dialogue with governments. These are particularly important at the
subnational level where, as reiterated in the consultation workshops, NGOs have an ample space
for building and influencing policy and regulatory frameworks. Subnational governments in
many cases still have institutional weaknesses to carry out conservation policies effectively;
hence work at this level is a potential niche.
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8. SYNOPSIS OF CURRENT THREATS

8.1 Introduction

The concentration of human populations in the Andes increased tremendously in the 20™ Century
with the onset of intensive, mechanized crop production, extensive cattle ranching and human
population growth. These activities transformed a large part of the natural vegetation of the inter-
Andean valleys, adjacent slopes and high plateaus, causing losses in biological richness,
especially in the northern Andes (Corrales 2001, Wassenar et al. 2007, Rodriguez E. et al. 2012).
Today, the central axis of the Pan-American Highway and much improved secondary roads
provide relatively easy access to agriculture collection centers and processing plants, local and
regional markets, and airports. As a result, the fertile agricultural soils of the Ecuadorian and
Colombian Andes (and northern Peru to some extent) are covered by a patchwork of small to
industrial-sized commercial pasturelands for dairy cattle and crops for domestic consumption
(e.g., potatoes, other tubers, wheat, barley, corn, legumes and fruits) and for export (e.g.,
broccoli, artichokes, quinoa, avocados, cut flowers, coffee and cocoa.)

Large-scale landscape transformations are readily apparent and well-documented by remotely-
sensed imagery, as is the location of remaining Andean forests, potential corridors and other high
conservation value vegetation types, some under protection and others not. Some human
alteration of Andean habitats, however, has been less drastic and harder to recognize, for
example, the extraction of commercial timber or non-timber species from montane forests or the
degradation of paramo habitat due to inappropriate land use including over-grazing, intensive
cultivation and pine plantations. These human activities have been shown to negatively affect the
natural water flow regime in Andean regions (Buytaert et al. 2006).

Protected areas are the single-most effective way to save the largest number of species, habitats,
and ecological interactions and processes (Olson 2010) and experience indicates that financial
support for improved park management corresponds with increased ability to protect
biodiversity, especially in the tropics (Bruner et al. 2001). Today, all of the Andean nations have
well-developed national protected area networks (see Tables 4.12a and 4.12b) that aim to
conserve intact tracts of native forests and other natural vegetation types and the ecosystem
services they provide, and to protect biodiversity. Government funding for protected areas
management is on the rise in many countries (Chapter 10). However, there are still significant
gaps in the representation of numerous ecosystems in the protected areas. An analysis of the gaps
in protection of tropical Andean ecosystems revealed that of 133 unique ecosystem types, 59
percent have less than 10 percent of their area protected (Josse et al. 2009). Major gaps are for
dry seasonal forests and dry shrublands of mid elevations, mostly located in the inter-Andean
valleys.

Some KBA:s in all hotspot countries are protected areas (Appendix 5). Many of these protected
areas are, however, under threat due to a combination of (1) changes in human demographics
(within-country regional migrations to buffer zone areas), (2) increased pressure for natural
resources, (3) boundary and land tenure conflicts, (4) habitat degradation outside of protected
areas, (5) insufficient funding for adequate management and (6) changing climate (Armenteras
and Gast 2003). The Conservation Outcomes chapter presents a section where the legal
protection status of KBAs is further discussed.
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In response to limited funding to support the administration and management of national
protected area systems (see Chapter 10), in some Andean countries new protected areas are being
established to be managed at local and regional levels or directly by municipal governments,
civil society organizations, private landowners, local communities or indigenous peoples. A
number of these sub-national and privately managed protected areas are located in the hotspot
and some are associated with KBAs. For example, a network of private protected areas is part of
the Serrania de Paraguas KBA in Colombia. The Villa Carmen Reserve, managed by the
Amazon Conservation Association, is within the Kosnipata Carabaya KBA in Peru. Several
conservation areas administered by municipal governments, communities and private citizens are
located within the Maquipucuna-Rio Guayllabamba, Mindo and Los Bancos-Milpe KBAs in
northwestern Pichincha Province, Ecuador. In addition, new financial mechanisms are in place to
keep natural forests standing and protect paramos and other natural ecosystems in several
countries, as explained in Chapters 6 and 10.

8.2 Quantification and Qualification of Threats

The Tropical Andes are witness to myriad threats to biodiversity that come from numerous
sources (Jarvis et al. 2010). To quantify the threats facing the KBAs, each site was scored for
vulnerability using a scoring system derived from a Landscape Condition Model of the hotspot
that accounted for current (2007-2012, depending on the threat) agricultural land uses, grazing,
highways and roads, electrical transmission lines, urban areas, gas and oil pipelines, and mines
(methodological details in Appendix 3). This exercise allowed for a comparison among all KBAs
of the degree to which each is experiencing activities that can be incompatible with conservation.
Some of the threats to KBAs were not reflected in inputs to the vulnerability analysis because
they are spatially restricted (e.g., selective logging or artisanal gold mining) or have not yet
materialized (e.g., planned infrastructure, mining concessions that are not yet under production,
or resource use policies). Each stressor is discussed in detail subsequently in this chapter. The
model results are depicted in 90 m pixels across the entire hotspot (Figure 8.1) and also averaged
across KBAs and corridors (Figures 8.2 and 8.3) to allow comparison as these spatial scales.

Across the region, the model shows comparatively high levels of threat in the northern Andes
(Venezuela, Colombia and Ecuador) as compared with Peru, Bolivia and Argentina (Figure 8.1).
This result is largely driven by the fertile inter-Andean valleys between the cordilleras of the
northern Andes that have been converted to agricultural uses and population centers. Population
density is high in these valleys, especially in Colombia and Ecuador, where forest remnants
remain only at higher elevations or on inaccessible slopes. In contrast, in the Peruvian and
Bolivian Andes, large forested areas are still found on the eastern slopes and the vast highlands
are covered by extensive puna grasslands and rugged peaks. Agriculture and grazing does occur
on the puna but not at the same scale and intensity as in the northern Andes. Mining at high
elevations — from Peru to northern Chile and Argentina — is, however, often intensive and
associated with large negative social and environmental impacts (Chapter 5). Furthermore, recent
improvements and the planned expansion of the road network that will crisscross the humid,
forested, eastern slopes of Peru and Bolivia will likely result in conversion and fragmentation in
unprotected areas and, in some cases, even in legally protected areas.
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Figure 8.1. Landscape Condition of the Tropical Andes Hotspot (Baseline 2007-2012)
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The comparative vulnerability of KBAs is shown in Figure 8.2. Several KBAs with high relative
biodiversity value (defined in Chapter 4) also have high vulnerability. These KBAs are located
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along the Western Cordillera in Colombia and northern Ecuador, in the Central Cordillera of
Colombia, and in the border area between Colombia and Ecuador at the eastern edge of the
hotspot. Causes for their vulnerability are agriculture and grazing activity, roads and proximity to
urban areas. Most KBAs, though, have low vulnerability. These results reflect in part the
tendency to delineate KBAs to include natural cover to the extent possible and to coincide with
protected areas. This result does not mean that they are not subject to stressors, but that current
land uses and infrastructure have relatively lower impact on them than on other KBAs where
more significant land use transformation is taking place.

This same pattern of higher vulnerability in the northern portion of the hotspot is reflected in the
corridor-wide vulnerability analysis, which averages stressors throughout corridors both within
and outside of KBAs (Figure 8.3). The high vulnerability of corridors located in the Central and
Eastern Cordilleras of Colombia and the Northwestern Pichincha Corridor in Ecuador is due to
their proximity to large cities and dense human habitation. Conversely, the moderate
vulnerability of corridors in the Western Cordillera of Colombia and in central Ecuador is largely
caused by the rural, agricultural landscapes that dominate these areas. Low vulnerability
corridors still can have high localized threats caused by numerous factors.
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Figure 8.2. Vulnerability of the KBAs of the Tropical Andes Hotspot

Map A

Hotspot

Key Biodiversity Area
Mean Vulnerability

. 0.0 - 0.045 (low)

enezuela

basemap credits: Esn, DeLorme
Scale 1.11,000,000 (main map and inset)

0 500
JKilometers

181



Figure 8.3. Vulnerability of the Corridors of the Tropical Andes Hotspot
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8.3 Frequency of Threats to Regions, Corridors and KBAs

During the seven national consultation workshops, threats to biodiversity were identified for
specific regions (e.g., Western Cordillera, Eastern Cordillera of Colombia), potential
conservation corridors (e.g., Condor-Kutuku-Palanda Corridor in southeastern Ecuador,
Cordillera de Vilconota in Peru) and some KBAs (e.g., Sierra Nevada de Santa Marta National
Natural Park and surrounding areas in Colombia). Each category of threat was assessed for its
severity and frequency of occurrence. Table 8.1 presents a summary of those expert opinions
regarding prevalence (which combines severity and frequency) of each category of threat in the
hotspot. There was significant agreement of the relative prevalence of threats to biodiversity
across the Tropical Andes. The predominant threats are mining, new road infrastructure,
agriculture (includes subsistence and commercial but not industrial), grazing and deforestation
(which is usually a direct result of the other threats). Differences, especially the relative
importance of specific threats, among hotspot countries are also apparent. Only in Bolivia and
Ecuador was illegal hunting and species trafficking mentioned as a threat, for example, and
insecurity and violence was frequently cited as a threat in Venezuela, Colombia and to a lesser
extent Bolivia.

Table 8.1. Prevalence of Threats in KBAs and Corridors by Country

Prevalence in KBAs and Corridors . Relative
importance of
threat in KBAs

Threat across the
Category Argentina | Bolivia | Chile | Colombia | Ecuador | Peru | Venezuela Hotspot:L
Deforestation XX XXXX -- XX XXX XX XX 15
Human
L -- XXXX -- X X XX X 9
colonization
Expansion of
XXX - - XXX XX XX X 11
urban areas
lllegal land
occupancy X XX - XXX X X X 9
and insecure
land rights
Advancing
agriculture
X XXX - XX XXXX XXX X 14
(annual and
tree crops)
Industrial
) XX -- -- X -- -- -- 3
agriculture
Grgzmg XX XX X XXX XXXX X XX 15
animals
Mining XXX XXXXX XXX XXXXX XXX XXXXX -- 24
Hydrocarbons XX XX XX -- X -- 7
New road
. XXXX XXXXX X XXXXX XXXX XXXX X 23
infrastructure
Other
infrastructure
X XX - XX XX XXXX - 11
(e.g., dams,
geothermal)
lllegal crops
(coca, -- XXX -- XX - XX - 7
poppies)
lllegal hunting
and trafficking B X B B X B B 3
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Prevalence in KBAs and Corridors . Relative
importance of
threat in KBAs

Threat across the
Category Argentina | Bolivia | Chile | Colombia | Ecuador | Peru | Venezuela Hotspot1

flora or fauna
lllegal Logging X X -- -- X X --
Firewood
collection
Unorganized
or expanding X X - XXX -- X X 7
tourism
Insecurity and

. X -- XXX -- -- XXX 7
violence
Other threats” XX X X X - X 6

Source: National consultation workshops
! Determined by summing the seven country-wide threat assessments.

2 Other threats: conflicts with fauna (e.g., puma, bear), conflicting use of water, irrational use of a specific resource,
invasive species and forest fires.

These results indicate that, according to the perception of local experts, the most important
threats to KBAs and corridors across the hotspot are mining and new road infrastructure,
followed by deforestation, grazing and advancing agriculture (Table 8.1). New road
infrastructure and grazing animals were the only specific threats that were cited at all of the
seven national workshops, and mining was mentioned as a threat in all hotspot countries except
Venezuela. Expanding urban areas, public works infrastructure other than roads, human
occupation and illegal land occupancy were moderately important threats across the hotspot. The
threat of insecurity and violence in KBAs/corridors was important three countries (Bolivia,
Colombia and Venezuela) as were illegal crops (Bolivia, Colombia and Peru). Threats of
hydrocarbons and unorganized or expanding tourism were as important as insecurity and illegal
crops. The threats that were least frequently cited by experts at national workshops were: illegal
logging, firewood collection, illegal hunting and trafficking flora or fauna, industrial agriculture
and the grouped category of other threats.

8.4 Assessment of Principal Threats in the Hotspot

Deforestation

A recent global analysis of tree cover loss/gain for the period 2001-2012, based on satellite
imagery, was carried out by Hansen et al. (2013). Their country-wide results for the Tropical
Andean Hotspot are presented in Table 8.2. and indicate that comparatively for the hotspot
region, Peru (0.17 percent), Venezuela (0.18 percent), Ecuador (0.22 percent) and Colombia
(0.25 percent) had lower average annual rates of forest cover loss between 2001-2012 whereas
Chile (0.51 percent) and Argentina (0.92 percent) had relatively high average annual rates of
forest loss during that eleven-year period. It should be noted that each hotspot country also
experienced gains in forest cover during this time period but that forest losses exceeded forest
gains. Forest gains corresponded to areas of regenerated forest or tree plantations that are
generally less important for biodiversity conservation — especially threatened, endemic or
restricted-range species — than natural forest.

In some hotspot countries, official deforestation rates — calculated for the whole country and in

some cases, by region— have been made public only recently and are usually somewhat different
from those shown in Table 8.3 due to methodological differences.
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Table 8.2. Forest Cover and Annual Deforestation Rates in Hotspot Countries, 2001-2012

Country”
Indicator Argentina | Bolivia Chile | Colombia | Ecuador Peru Venezuela

Forest cover® 2001

(thousands of ha) 39,994 | 64,863 | 19,514 | 82,218 | 19,188 | 78,149 | 56,992

Forest cover 2012

(thousands of ha) 35952 | 62,064 | 18,410 | 79,960 | 18,714 | 76,713 | 55,890

Forest loss 2001-

2012 (thousands of 4,042 2,799 1,104 2,258 474 1,436 1,102
ha)

Annual deforestation

rate 2001-2012 (%) 0.92 0.39 0.51 0.25 0.22 0.17 0.18

Source: Global Forest Watch 2014
'Data are for the whole country and not restricted to the hotspot area.
“Defined as greater than 25% canopy cover density.

Focusing on deforestation with the hotspot, much of the region suffered major habitat losses
centuries ago, including in pre-Columbian times. More recent human population pressures,
commercial farming activities, extractive industries, improved road access and other
infrastructure development have caused the loss or degradation of much of the remaining
Andean habitat. According to a map of Andean ecosystems from Venezuela to Bolivia (Josse et
al. 2009), remaining natural vegetation covers 77 percent of the region as either intact or
regenerating forest (36 percent) or other systems (grasslands, shrublands, dry scrub, bare soil or
snow; 41 percent). Converted land covers 23 percent of the region. These figures are
approximate, though, because some activities such as selective logging or grassland degradation
are difficult to map accurately.

Recently, numerous contributors joined efforts to publish an integral assessment of the pressures
affecting Amazon forests (RAISG 2012). The area of this assessment included the eastern slopes
of the Andes. A similar comprehensive account of pressures and threats does not exist for the
remainder of the tropical Andes region nor has a comprehensive regional approach been used to
assess deforestation patterns in Andean forests, as has been done for Amazonian forests.

Individually, most countries in the hotspot have developed deforestation models that estimate
recent forest cover change rates on a national or sub-national scale. According to the Ministry of
Environment of Ecuador (2011), for example, the annual rate of net forest loss in Ecuador was
0.63 percent (61,800 hectares per year) during 2000-2008. Sierra (2013) used those data for
subsequent analysis of net projected deforestation for the period 2008-2018 across broad
subnational ecoregions. This study predicted drastic reductions in net forest loss due to a
decrease in forest loss and an increase in forest regeneration. According to this analysis, the
Andean highlands is expected to incur greatest net forest loss (8,676 ha/year) compared to the
coastal plain where a slight gain in net forest cover is expected (53 ha/year) and the Amazon
basin, which is expected to lose 6,248 ha/year of forest cover.

To compare disparate deforestation data from multiple Andean montane forests and countries,

Tejedor Garavito et al. (2012) compiled summary data of deforestation rates published by
different sources using diverse methods (e.g., analyses of aerial photography, Landsat imagery
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and maps) over different time periods (Table 8.3). Relevant results from two other recent studies
consulted (FAN 2012, Rodriguez et al. 2012) are also included in this table. Reported annual
deforestation rates ranged from a low of 0.32 percent in the Argentine Yungas to 3.6 percent in
an unnamed watershed in the Venezuelan Andes. Most annual deforestation rates were in the 0.5
to 0.8 percent range. To provide perspective, with a constant 0.32 percent deforestation rate, the
remaining forest will be completely destroyed in 312 years. The same forest would only last 28
years at a 3.6 percent deforestation rate.

Table 8.3. Deforestation Rates of Andean Forests

Annual
deforestation
Country rate (%) Assessment area Period Reference
Argentina 0.32 Yungas 129(?(?2' Montenegro et al. 2005
. 2000-
Bolivia 0.70 Yungas 2010 FAN 2012
1985 -
0.63 Montane forest 2005 Armenteras et al. 2011
Colombia 0.83 Andean forest 1985- | Rodriguez et al. 2012
2000
2000- .
0.54 Andean forest 2005 Cabrera & Ramirez 2007
Podocarpus National Park (Loja 1985 -
Ecuador 06-09 and Zamora-Chinchipe Provinces) 2001 Goerner et al. 2007
Peru 05-1 Andean forest 11999:7' Achard et al. 2002
1967 - Hernandez & Pozzobon
Venezuela 0.8-3.6 Several Andean watersheds 1097 2002

It is difficult to compare national and Andean deforestation rates (Tables 8.2 and 8.3) because
data were recorded for different time periods (national deforestation data covers 2001-2012 and
Andean deforestation rates cover earlier periods). Andes-specific annual deforestation rates from
the 2000s were only reported for Bolivia (FAN 2012) where they were nearly twice as high as
national rates: Bolivian Yungas 7.0 percent (2000-2010) compared to Bolivia national
deforestation 3.9 percent (2001-2012). Argentina was the only hotspot country in which its
Andean deforestation rate (Yungas: 0.32 percent annually during 1998-2002) was lower than the
national deforestation rate (0.92 percent annually during 2001-2012) although time periods of
data collection were different.

Forest gains were documented in few Andean countries. In Colombia, gains of secondary forests
were concentrated around the lower part of the Colombian massif (Central Cordillera), northern
Antioquia (Central and Western Cordillera) and upper elevations of the Eastern Cordillera.
Generally, gains in forest cover were associated with forest recovery following emigration from
areas of continuous selective logging (Rodriguez et al. 2012).

In Bolivia, a comparison of deforestation and regeneration rates over two time periods (1990-
2000 and 2000-2010) indicated a net loss of forest cover during both periods but with differences
in regeneration rates. During 1990-2000, regenerating second growth forest was equivalent to 7
percent of the deforested area but increased to 35 percent of the deforested area during 2000-
2010 (SERNAP 2013). Results of this study indicated that areas that had undergone high levels
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of deforestation during the first period exhibited relatively high regeneration rates later. Both
Cochabamba and La Paz Departments, which include several KBAs (including the biological
priorities Bosque de Polylepis de Taquesi, Cotapata, Alto Carrasco and surrounding areas, and
Cristal Mayu y Alrededores), followed that pattern of regeneration but high levels of
deforestation continued during 2000-2010 in Cochabamba while deforestation decreased in La
Paz.

A continental-scale (Latin America and the Caribbean) study on deforestation and reforestation
from 2001 to 2010 found that relatively large gains of woody vegetation occurred in the Andes
of Venezuela, Colombia, Ecuador and Peru, and stated that most of this recovery occurred
without active intervention. This result suggests that forestry plantations contributed little to the
gain in woody vegetation over that period (Aide et al. 2013).

Looking ahead, three new web-based tools are available or under development to monitor future
deforestation.

e Terra-i (www.terra-i.org) detects land-cover changes resulting from human activities in
near real-time, producing updates every 16 days.

e Global Forest Watch (www.globalforestwatch.org) provides a visualization interface to
annual deforestation analyses described by Hansen et al. (2013).

e The Biodiversity Indicator Dashboard will also provide visualization of the Hansen et al.
(2013) data at regional, national and watershed scales. In addition, it will also include
indicator data for biodiversity status (national Red List Indices), ecosystem services
(water provisioning) and conservation responses (percentage of KBAs that are legally
protected). A prototype using disaggregated global data is now available
(dashboarddev.natureserve.org).

Linking Deforestation Threat to KBAs and Corridors

A recently-developed model used deforestation trends and their correlation with environmental,
physical and anthropogenic features of the landscape to estimate future deforestation on the
eastern slopes of the Tropical Andes (Josse et al. 2013). This model is distinct from the
Landscape Condition Model used for vulnerability measures (Figures 8.1 and 8.2), which used
measured, not projected threats. Projected deforestation rates were highest between 600-1,200 m
elevation. This result is consistent with the current pattern of deforestation in the Tropical Andes
where “deforestation hotspots” occur along the Andean-Amazonian transition zone and in the
Orinoco watershed in Colombia (Tovar et al. 2010, Rodriguez et al. 2012, SERNAP 2013).
Correspondingly, KBAs located within that transitional elevation band are likely to be at higher
risk for deforestation than those at higher elevations. This is of particular concern for
biodiversity conservation because some of the most botanically diverse sites ever recorded have
been found at 1000 m elevation on the eastern Andean slopes (Gentry 1982, 1995).

The deforestation projections generated by the model are important for several specific KBAs in
the hotspot, especially those along the eastern slopes of the Andes from Colombia to Bolivia.
Projected deforestation values were high for both northeastern and southeastern portion of the
hotspot in Ecuador, including the KBAs Sumaco-Napo Galeras, Antisana, Llanganates and
Podocarpus National Parks, Abra de Zamora and the Cordillera del Condor. The latter two KBAs
have projected deforestation values similar to those of Madre de Dios Department in
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southeastern Peru, where illegal mining has led to a threefold increase in deforestation between
the periods 2000-2005 and 2008-2010 (Asner et al. 2013).

Deforestation for the large area surrounding the Cordillera de Colan and Abra Patricia-Alto
Mayo KBAs in Peru is predicted to be high at lower elevations. To the south, lower deforestation
rates were predicted for the KBAs and corridors in central and eastern Peru. The KBAs in the
Madidi-Pilon Lajas -Cotapata Corridor between Peru and Bolivia were projected to have
relatively lower deforestation on upper slopes than at lower elevations. The model, which
considers correlates of deforestation and not specific proposed development projects, also
projects relatively high deforestation in the Alto Carrasco and surrounding KBAs and the Pilon
Isiboro-Amboro Corridor in Bolivia. This latter projection is consistent with the high
deforestation rates observed between 1990 and 2010 in KBAs corresponding to the Apolobamba
Integrated Management Natural Area and Pilon Lajas Biosphere Reserve and Communal Lands
(FAN 2012, SERNAP 2013).

Agriculture Expansion

Colonist and indigenous farmers who clear forest to create pastures and plant subsistence or cash
crops are a small-scale threat that grows when multiplied by their large numbers. Until the
1990s, most crop yield improvements across the Andean highlands depended on expanding the
area under production. The diversification of crop production and improved management
techniques including the adoption of agroforestry and silvopastoral systems that reduce the need
for larger clearings has alleviated some pressure of expanding agriculture and cattle grazing.
Recent data regarding trends in agricultural expansion are variable for the hotspot.

A study in Ecuador for the twenty-year period 1990-2010 showed that agricultural production
increased continuously without a significant increase of land area through improved management
practices and the use of fertilizers and irrigation (Sierra 2013).

In the Colombian Andes, the two land cover categories that increased from 1985 to 2000 were
crops (3.3 percent) and secondary vegetation (4.3 percent). The area of pastures decreased
slightly during this time, but pasture was still the dominant land use in the region (Rodriguez et
al. 2012).

In Peru, an assessment of the Yungas ecoregion showed that 1,452,955 ha of humid montane
forest, or 9.65 percent of the ecoregion had been deforested historically due to agricultural
expansion with 38 percent of this area located in the Cordillera de Colan and Abra Patricia-Alto
Mayo KBAs (Tovar et al. 2010). Land use change data generated by the Conservation
International REDD+ project estimated that 1.6 million ha of forest were lost in San Martin
Department where these KBAs are located. More than half of the deforestation was for small-
scale agriculture, 30 percent due to mid-scale agriculture and 15 percent due to cattle ranching
(Conservation International 2013).

In Bolivia, most of the deforestation in the tropical Andes is due to the expansion of livestock
grazing and small-scale agriculture, with growth related primarily to the proximity of local
markets (FAN 2012). Deforestation due to expanding agriculture affects KBAs overlapping the
Carrasco (2.31 percent annual deforestation from 2000-2010) and Pil6n-Lajas (0.24 percent)
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protected areas. The rate of deforestation is declining at Carrasco but increasing at Pilon-Lajas.
In contrast, the Madidi protected area has experienced low deforestation (0.01 percent), and this
rate is declining (FAN 2012). It is likely that this situation will change in the near future as the
World Bank-funded road and airport infrastructure project in Rurrenabaque, aimed to support
tourism growth in Madidi National Park, comes to fruition.

Present deforestation trends in the Tropical Andes Hotspot can be summarized as follows:

e Higher net deforestation in the hotspot compared to national rates, which is worrisome
because the forested area in the Andes is smaller than in the lowlands in Venezuela,
Colombia, Ecuador, Peru and Bolivia;

o Deforestation is more pronounced at lower elevations of the hotspot in the Andes-
Amazon transition zone compared to the highlands, reflecting new colonization in
previously forested land of high conservation value (including biodiversity, cultural
diversity and ecosystem services) where numerous KBAs are located:;

e Much deforestation is caused by the expansion of pasture for livestock and small- and
medium-scale agriculture;

e Regeneration is leading to an increase in the area of secondary forest landscapes.

Population Pressure and Migration

Population pressure and migration are deforestation drivers caused by the increasing need for
new and greater areas for agricultural production and an increasing demand for food, water and
energy by large populations in distant urban centers as well as in Amazonian communities. As
was emphasized in Chapters 5 and 6, rural to urban migration has been and continues to be the
dominant trend in the hotspot. Large migrations to towns and cities are due to shifting economic
trends, employment and education opportunities, and infrastructure, housing and urban
development, all leading to higher standards of living. Human concentrations in urban areas and
associated infrastructure, while occupying smaller percentages of land area than dispersed rural
populations, have much wider impacts on the environment as they require increasing amounts of
water, energy and natural resources from surrounding landscapes. In addition, urban residents
and industry use terrestrial and aquatic ecosystems for waste disposal and create air pollution to a
greater degree than in rural environments, with the exception of concentrations of mining
operations. Urbanization usually accompanies social and economic development, but rapid urban
growth strains the capacity of local, regional and national governments to provide even the most
basic services such as water, electricity and sewage treatment.

New and improved road networks and hydroelectric projects often directly threaten important
biodiversity areas in the hotspot. The improved and extended Southern Interoceanic Highway
connects Atlantic and Pacific ports by crossing directly through the Cordillera de Vilcanota
corridor in southern Peru. Mining has been in important incentive for migration that has resulted
in deforestation, as best evidenced by the massive influx of migrants to Madre de Dios, Peru, to
work in gold mines.

Migration of Andean farmers from agricultural to forested areas for conversion has also occurred

and continues today, at a lower rate than to urban areas, but is an important conservation threat
due to the resulting deforestation and overexploitation of natural resources. In Bolivia, a CEPF-
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funded deforestation monitoring study of the Pilon Lajas Biosphere Reserve and Madidi National
Park found that colonization for new agricultural lands was facilitated by improved road
infrastructure. This information was used to update the protected area’s patrolling and protection
plan to mitigate the expected environmental impacts produced through the road upgrading
(CEPF 2011). Another example of migration from agricultural to forested or semi-forested areas
was triggered by the recent (2012-present) witch’s broom fungus blight in coffee plantations in
Peru’s San Martin Department. This disease outbreak forced some growers to seek new farming
opportunities, almost always through forest conversion and increased threats to biodiversity in
other rural areas (Rainforest Alliance 2014).

A similar migration pattern to forested areas for production of illicit crops is also a serious threat
to Tropical Andes ecosystems. In stakeholder consultation workshops in Bolivia, Colombia and
Peru, this threat was scored high compared to others (Table 8.1). Illegal coca cultivation is not
only associated with deforestation and over hunting and fishing, but also with pollution of soils,
rivers and streams with kerosene, sulfuric acid and other chemical inputs used for processing
coca. In Colombia, Peru and Bolivia, coca crops are grown in KBAs in the Western Cordillera of
Colombia, especially in the Narifio and Cauca Departments, and to a lesser extent the Choco
(UNODC 2013). In Peru, illicit crops have been partially responsible for deforestation in the San
Martin Department, but are also important in the lower reaches of Cordillera de Vilcabamba
KBA (Urubamba Valley) (Tovar et al. 2010). In Bolivia, a large part of the deforestation of the
Carrasco National Park and the surrounding area known as the Chapare is due to coca
cultivation.

Transportation Infrastructure

At the national level, some hotspot countries have recently made significant investments in road
and river infrastructure in the hotspot area (particularly Bolivia, Ecuador and Peru), including the
paving and widening of existing roads or the creation of new ones. As described in Chapter 6,
IIRSA is a development plan to link South America’s economies through new transportation,
energy and telecommunications projects. [IRSA investments are expected to integrate highway
networks, river ways, hydroelectric dams and telecommunications links throughout the continent
— particularly remote, isolated regions — to allow greater trade among the region’s countries and
facilitate exports outside the region (Figure 6.1). In 2004, 1IRSA contemplated 335 projects
across the region and in 2013, 583 were projected, an increase close to 60 percent and with four
times the original estimated investment (IIRSA 2014). Road improvement in the humid montane
forests on the eastern slopes of Bolivia, Peru and Ecuador are expected to experience the most
severe impacts on species conservation due to the high levels of endemism associated with cloud
forests in this region that previously had few points of human entry. If environmental conditions
are severely altered by road projects, extinction of some species may occur, especially those with
restricted populations (Killeen 2007).

IIRSA implementation is well underway. Numerous road construction projects will have impacts
on KBAs and corridors in the hotspot, as outlined in Table 6.7. In Ecuador, for example, the
stretch of road that bisects Sangay National Park (within the Llanganates-Sangay Ecological
Corridor) to provide direct connection between the western part of the country and the Amazon
region has been completed. Other road sections under construction in high conservation value
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areas within the hotspot are the TIPNIS in Bolivia and sections of the Olmos-Marafion River-
Saramiriza in Peru.

In 2011, the World Bank approved the National Roads and Airport Infrastructure Project (at a
total cost of more than US$100 million) in northern La Paz Department of Bolivia to improve
year-round transit on the San Buenaventura-Ixiamas road (Phase 1) and improve the safety,
security and operational reliability of the Rurrenabaque Airport (Phase 2) (World Bank 2014).
These infrastructure improvements will affect the Madidi National Park, covering nearly 19,000
km?, which can be reached from Rurrenabaque by crossing the Beni River by passenger ferry to
San Buenaventura. Though these two towns are located in the Amazon lowlands, the Madidi
National Park also protects parts of the Bolivian Yungas and montane dry forests ecoregions that
are within the Tropical Andes Hotspot. The expansion of transportation infrastructure in this
region of high conservation value could be considered both an environmental threat as well as an
opportunity for CEPF to influence through support to civil society. Currently, however, the
project is delayed (Palsson 2014).

The priority project agenda for IRSA/COSIPLAN includes waterways (hidrovias) as well as
highway transportation infrastructure. Most of the proposed waterways are outside of the hotspot
in the Amazon and Parana River basins, except for some upper Amazon areas of Ecuador. The
Amazon Hub project agenda includes connections of coastal and Andean areas of Ecuador and
Colombia with the Amazon, especially the commercial market of the city of Manaus, Brazil,
through northern access routes on three waterways (Napo, Morona, Putumayo) that are presently
navigable only for limited draft vessels (IIRSA 2012). It is envisioned that this project will have
an important impact on the communities living in its area of influence, especially those with no
other transportation alternative. However, making the three rivers navigable to ships year-round
would require substantial dredging that would inevitably create severe impacts to aquatic
habitats, including within numerous national parks and other protected areas located
predominantly outside of the Tropical Andes Hotspot. The increased traffic on the rivers would
also bring other pressures such as deforestation.

All of these highway and river projects are large in scope and aim to vastly improve
transportation over long distances. Highway infrastructure through tropical forests generates
important threats to species and habitat conservation beyond the greatest and most obvious threat
of inevitable human colonization following road construction and improvements. Laurance et al.
(2009) reviewed the principal ecological impacts of new roads in the tropics, and ProNaturaleza
(2010) identified threats specific to these southern IIRSA projects as part of a CEPF-funded
project. Specific threats that highways pose to biodiversity include:

e Entrance of colonists, hunters, miners, loggers and land speculators;

¢ Risk of invasion of protected areas and indigenous territories;

e Physical disturbances that degrade local soils hydrology , aquatic environments and
provision of ecosystem services;

e Chemical and nutrient pollution;

¢ Road clearings that create edge effects that incur physical and biotic changes and
increase intensity and frequency of forest fires;

e Barrier effects to faunal movements;
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e Road-related mortality from vehicle road kill, elevated predation or human hunting
that could contribute to local species extinctions;

¢ Invasions of exotic species resulting from road and colonization clearings;

e Loss of scenic beauty that affects tourist operations and income.

Furthermore, ProNaturaleza (2010) highlighted potential social threats in this region due to
improved transportation infrastructure such as increased crime and prostitution, more land and
natural resource conflicts, impacts on human non-contacted groups (outside of hotspot), and
contagious disease due to new vectors and more humans living in marginal conditions. Despite
these threats posed by transportation infrastructure, there are examples of successful efforts to
lessen the threats of highways or to halt projects altogether, such as organizing opposition that
halted plans to build the controversial Inambari hydroelectric dam, and mitigation of impacts of
the construction of a road through the Vilcabamba-Ambor6 Conservation Corridor.

Dams for Hydroelectric Production and Irrigation

The energy sector — predominantly hydroelectric in the Andes — is a threat and an ally that
includes both government actors and international companies. Due to rising energy demands and
abundant untapped potential, the number of hydropower projects is rapidly increasing in the
hotspot. This is especially true in the Andean-Amazonian countries, where regional governments
are prioritizing new hydroelectric dams to satisfy energy needs (Finer and Jenkins 2012).
Installation of new hydroelectric projects requires new roads and flooding, both of which lead to
deforestation. As a partner for conservation, hydropower projects may serve as a link between
water providers at the headwater and downstream water users. The plant itself may be both a
non-consumptive water user and water regulator and provider. As water users, hydroelectric
companies should support initiatives that provide compensation to upper watershed inhabitants
to improve land use practices that protect the watershed. As a water regulator, the company can
work with upstream providers and downstream users to ensure a reliable demand of quality water
throughout the year.

Due to the abundance of water resources emanating from the Andes, it is not surprising that the
countries comprising the Tropical Andes Hotspot depend heavily on dams for non-consumptive
hydroelectric production and irrigation of catchment valleys. In a recent study focused on four
hotspot countries from Colombia south to Bolivia, Finer and Jenkins (2012) collected data on
hydroelectric dams and documented the potential cumulative impacts of existing and planned
hydroelectric infrastructure on connectivity between Andean headwaters and lowland Amazon.
They documented plans for the construction of 151 new dams over the next 20 years, each
generating more than 2 MW of electricity, more than a 300 percent increase for the region. As
each country assesses its own needs and investment plans for new hydroelectric infrastructure,
there has been little or no regional assessment of potential ecological impacts on areas of high
conservation value. This lack of strategic planning is particularly problematic given the intimate
link between the Andes and Amazonian floodplain, together one of the most species rich areas
on Earth (Finer and Jenkins 2012).

One way to look at the effects of dams on biodiversity is to examine how dams reduce the

connectivity of freshwater systems. Figure 8.4 shows the results of such an analysis for 31 dams
that are in place and 59 dams planned for the future on the Amazonian drainages of the Andes
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from southern Colombia to Bolivia (Josse et al. 2013). Freshwater connectivity was scored using
a spatial model that calculated the cumulative effects of all dams within a nested stream network,
weighting dam impact according to production capacity. The results show the highest impact of
dams on freshwater connectivity in the high elevation watersheds of Ecuador and Peru. This loss
of connectivity will primarily affect aquatic species such as fish and aquatic invertebrates. Dams
cut off dispersal and therefore fragment populations, making them more vulnerable to local
extirpation and inbreeding. Migratory aquatic species especially suffer because they are no
longer able to complete migrations. Dams also alter natural regimes of river flow, changing
aquatic habitats and causing them to be less suitable to native species. Upper watersheds in
Bolivia are likely to be less impacted by dams than elsewhere in the area studied.

The freshwater connectivity analysis points to the following areas and KBAs that will be
particularly affected by hydroelectric and irrigation projects: (a) watersheds of southeastern
Ecuador including those in Podocarpus National Park and Cordillera del Condor KBAs, (b)
KBAs in northeastern Ecuador, (c) Colan, Alto Mayo and Utcubamba watersheds and KBAs in
northern Peru, (d) the upper basin of Ucayali that reaches some proposed conservation sites and
corridors (e.g., Kosnipata Carabaya, Ocobama-Cordillera de Vilcanota) in the Cuzco and Puno
regions of Peru and (e) the Urubamba and Inambari watersheds in southeastern Peru. Dams in
Amazonian watersheds interrupt the seasonal migrations of aquatic animals including the large
catfish (Brachyplatystoma rousseauxii and Pseudoplatystoma fasciatum) that are important for
food security in the region (Finer and Jenkins 2012).
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Figure 8.4. Estimated Impacts from Existing and Planned Dams on Future Freshwater Connectivity
Andean and Upper Amazon Watersheds in the Hotspot

Venezuela

Future Freshwater Connectivity
®  Advanced planned dam
% Existing dam
I 00-0073 Low connectivity
P 0074-066

067 -0.81
0.82-088
089-093

W 094-098

Source: Josse et al. 2013

194



Mining

As discussed in Chapter 5, mining for copper, gold, silver and other minerals affects large areas
of the Tropical Andes Hotspot, particularly in Ecuador, Peru, Bolivia and Chile. This extractive
activity that occurs both legally and illegally has a huge impact on habitat loss, degradation and
contamination of soils and water courses. Figure 8.5 shows the location of current and future
mining concessions based on official records of the sector. This figure overestimates the extent
and density of current operations because mining operations have not started yet in many
concessions but likely underestimates the true extent of small-scale illegal mining that is
pervasive across the hotspot, especially from Colombia to Bolivia. Mining data for Venezuela,
Chile and Argentina were not available.

At all of the national consultation workshops except Venezuela, mining was brought up as a
significant conservation threat. In Chile and Argentina, where all mining is large- or mid-scale,
threats are equally severe and difficult to address. In KBAs within the hotspot area of these two
countries, the main environmental impact of mining is the use of large volumes of water which is
a very scarce resource in the dry highlands where the mining occurs. The industry taps into
underground aquifers causing hydrological changes of adjacent areas that often lead to drastic
alterations of wetlands, a precious resource used by native fauna and domestic livestock alike.
Another potential threat is mine tailing ponds or deposits that may leak toxic materials as often
happens after an operation has ceased and leaves locals without any mitigation or chance for
compensation. In many hotspot areas affected by industrial mining, local communities are
demanding better environmental impact assessments and mitigation, greater transparency,
improved practices and greater regulation and social responsibility by the industry.
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Figure 8.5. Distribution of Mining Concessions in the Tropical Andes, Colombia to Bolivia
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Key actors in the mining sector are the private and public business operations involved in
exploration and extraction of minerals and non-minerals (e.g., road building materials), as well
as the government agencies in charge of regulating them. In some hotspot countries, foreign
companies dominate the mining landscape. In Ecuador, for example, companies owned and run
by the Chinese government are major investors in mining activities. Unfortunately, these
companies do not have good environmental records nor does it appear that environmental
concerns are high priority in their new industrial endeavors in the hotspot. For this reason, it is of
paramount importance to involve business leaders in discussions about conservation threats,
mitigating actions and the potential negative impacts their operations are likely to have on
biodiversity and environmental services. Due to greater regulation and scrutiny of social and
environmental impacts, some businesses have begun to develop lines of corporate responsibility
as an integral part of their corporate strategy and contemplate how to implement sustainable
environmental practices. Determining which companies are truly committed to reducing their
environmental impact and use independent verification of their actions (as, for example, Rio
Tinto has at a Madagascar mine, Temple et al. 2012) will be important for identifying private
sector partners to work with.

Associations or communities of small and medium-scale miners working concessions are also a
threat. Small-scale activities usually take place near large-scale mining operations. Laborers tend
to use low technology and have minimal machinery. They are likely to lack safety measures,
health care or environmental protections. Small-scale miners can pollute waterways through
mercury use, dam construction, siltation, poor sanitation and effluent dumped in rivers.
Monitoring and enforcement of environmental regulations is hampered by informality, the
remote location and lack of resources (Tarras-Wahlberg et al. 2001).

In Ecuador, mining is_highly controversial and has vocal opposition. A new Mining Law is in
progress and generating much discussion. Kincross, a Canadian mining company, left the
country in 2013 due to a policy impasse with the Ecuadorian government. Ostensibly legal gold
mining has been ongoing in the Intag Valley on the western slopes of the Andes where the Intag-
Toisan KBA is, and currently there is a heated conflict due to the potential development of an
open pit copper mine by the Chilean mining corporation Codelco. Gold mining at an artisanal
level has occurred over decades in southern Ecuador, but today the scale of operations includes
medium and large, internationally-funded industrial ventures as well.

The Peruvian government has a concession system for legal mining, especially gold. There are
three types of mining that occur in Peru: (1) underground mining, (2) open pit mining and (3)
dredge mining for alluvial gold deposits. All occur in the hotspot and chemical traces of mining,
particularly heavy metals, have been found in downstream waters (see Chapter 5). Reports from
the Carnegie Amazon Mercury Ecosystem Project (CAMEP 2013) on mercury levels in fish and
humans tested in Madre de Dios, Peru, showed 90 percent increases from 2009 to 2012 in
mercury concentrations in fish of different species and the average mercury concentration in
people tested was 2.7 ppm, almost three times the reference value of 1ppm. Illegal gold mining
has been practiced for decades on the eastern foothills of the Andes, especially in Madre de Dios,
and its threat to this biodiverse region is increasing. Recently, for example, 800 police were
called in to destroy a large amount of excavating equipment from the buffer zone of the
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Tambopata National Reserve in Madre de Dios where extractive activities are prohibited (RPP
Noticias 2014b). Tambopata is on the lower Amazonian boundary of the hotspot and most of the
controversial and largely illegal alluvial mining in Madre de Dios occurs outside of the hotspot.

Over the last decade, legal and much more illegal gold mining has prospered in the fragile high
Andean regions of the Titicaca basin and the Carabaya and Apolobamba mountain ranges near
Puno, Peru affecting the following KBAs in Peru: Cordillera Carabaya, Sandia, Maruncunca and
Titicaca Lake. Heavy machinery has caused massive destruction of highland wetlands and
arsenic has been found in Titicaca Lake (Ré&ez 2013). The infamous Rinconada gold mine, at
4400 m elevation under the lip of a glacier, is the highest working mine in the world. There,
human laborers search for veins of gold deep within the mountain in dangerous conditions. This
lure of a financial jackpot attracts huge numbers of young male highland migrants from Andean
cities.

Mining in Bolivia is a particularly severe threat to many Andean protected areas (national
consultation workshop). Gold, silver, tin and lithium are mined in ecologically-sensitive areas.
Demand for lithium is expected to increase due to the growing use of the element in cell phone
and electric car batteries. The Bolivian Government has recently received technical support from
the Netherlands to exploit lithium (Government of the Netherlands 2013). Much of the lithium
mining activity occurs on the Uyuni salt flats, in conflict with the goals of public and private
agencies to promote tourism in this scenic region that corresponds to the Chilean/Bolivian
Altiplano Saline Lakes Corridor.

Over-exploitation of Species

Firewood taken from natural forests is an ecosystem service to those who depend on its
availability for cooking and heat. In many remote rural areas of the Tropical Andes Hotspot (e.g.,
on the altiplano of Peru and Bolivia), families still depend on firewood for cooking fuel, and its
collection and use can have strong negative impacts on both the local environment due to
overharvest of natural forests such as those of Polylepis as well as human health due to smoke
and carbon monoxide production, especially among women and children. Cushion plants in the
Chilean altiplano (Azorella compacta) are still the major source of fuel for the indigenous Lauca
people. The species was formerly overexploited as a fuel source in the first half of the 20"
Century for railroads and mines, but now appears to be recovering (Kleier and Rundel 2004). In
urban areas, on the other hand, the use of pressurized natural gas is almost universal, leaving
little market for firewood.

Logging in the hotspot is generally small-scale and most wood products are destined for local
markets. Some exceptions include species of Podocarpus, the only native conifer in the tropical
Andes that is commonly used for carpentry and furniture, including some well-crafted products
for high-end domestic or export markets. Uncontrolled logging likely has a negative impact on
certain timber species but in the hotspot, logging is not a major driver of deforestation when
compared to agriculture.

Hunting and Illlegal Trade

The growth of human populations has increased demand for some species and increased market
prices for commercial species. Today, hunting for food is usually localized and not widespread in
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the hotspot, while hunting for illegal trade is much more common. A foremost example is the
vicufia on the altiplano of southern Peru, Bolivia and northern Chile and Argentina. Poaching is
problematic in all four countries and in the 1960-70s almost led to the species’ extinction.
Populations recovered through a combination of protection in national parks and a crack-down
on the unregulated trade of vicufia wool, a strong soft fiber that is one of the most expensive in
the world. In the early 1990s vicufia wool was de-regulated as initiatives developed to
sustainably manage vicuna production. Andean governments such as Bolivia and Peru developed
specific national regulations that encouraged partnerships between communities and authorities
to ensure compliance of various international commitments regarding vicufia. Still, control is
limited and poaching continues, for example it was reported recently that over 100 vicufias were
killed by poachers in the Andean region of Ayacucho, Peru (The Peruvian Times 2014).

A study on wildlife traffic and local wildlife use in the hotspot, carried out in the Amazonas and
San Martin Departments of northern Peru (location of the Colan and Alto Mayo KBAS),
indicated that parrots were the most frequently trafficked, followed by primates, but that half of
the animals encountered had actually been hunted from Amazonian forests and were being
transported across the Andes to the coast. Endangered species were mainly kept as tourist
attractions in hotels or restaurants. Environmental authorities suffered from a lack of personnel,
resources and rescue centers to house captured wild animals (Shanee 2012).

Examples of illegal trade of plant species from the hotspot include wild species of orchids,
bromeliads and a rich variety of ornamental plants that grow naturally in Andean montane and
upper Amazonian forests. Orchids are of particular interest on export markets and since 1981, all
orchid species have been listed on CITES. Businesses based on the artificial propagation of
Andean orchid species have been successful in the hotspot (e.g., Ecuagenera in Gualaceo,
Ecuador) and such ventures could be an economic alternative to traditional agriculture in some
hotspot countries and may also increase conservation interest of natural areas where orchids are
found.

Another example of overexploitation and illegal commercialization of endangered plants from
the hotspot is the traditional harvest of wax palm leaves (Ceroxylon spp.) to distribute to
parishioners on Palm Sunday, the beginning of Holy Week. The geographic distribution of this
slow-growing palm is 900-3500 m elevation in the Andes from Venezuela to Cochabamba,
Bolivia (Montufar G. 2010). In Ecuador, wax palms are legally protected and to deter their
illegal harvest, the Ministry of the Environment has begun to encourage the use of other fibrous-
leafed species, such as coconut palms and bamboos, as substitutes on this religious holiday (El
Telégrafo 2014). Reaching 60 m in height, Ceroxylon quindiuense — one of Colombia’s seven
wax palm species — is the tallest palm in the world and is also the only known nesting habitat for
the endangered Yellow-eared Parrot (Ognorhynchus icterotis). Thus, protection of natural forests
dominated by the wax palm will also help protect this parrot species (El Diario 2014).

Invasive Species

Although exotic invasive species represent major threats that have caused many extinctions in
island ecosystems, invasive species are a less widespread threat in the Tropical Andes. Exotic
species are rare in the interior of intact forests, although exotic plants can invade along
disturbance corridors such as roads or pipelines or in landslides or after deforestation (Kessler
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1998, Killeen 2007). Introduced mammals rarely persist in native forests in the Tropical Andes
(Ramirez-Chaves et al. 2011). Invasive species can be more important in grasslands and
agricultural systems. Over centuries, cold-hardy European grass species were introduced to
paramo and puna grasslands in the hotspot where they outcompeted native grass species due to
their long evolution with hoofed domestic grazers, also introduced (e.g., cows, horses, sheep,
goats), thus facilitating expansion of cattle grazing over Andean landscapes. The European hare
(Lepus europaeus) has spread north from where it was introduced in Argentina and Chile to
reach southern Peru by 2002. Hares, which have been observed as high as 4,300 m in Peru,
overgraze puna habitats and alter native vegetation (Zeballos et al. 2012). On the other hand, a
major component of the diet of the Near Threatened Andean Condor can be hares and other
introduced herbivores such as sheep and goats (Lambertucci et al. 2009). Many introduced
insects are pests of agricultural crops or interrupt pollination systems. For example, several
species of invasive potato tuber moths have become pests of potato farms throughout the hotspot
(Dangles et al. 2008).

Invasive species can be more noxious in aquatic systems. As described in Chapter 3, introduced
rainbow trout are blamed for the extinction of an endemic fish in Colombia. Rainbow trout occur
as high as 3,000 m in the Andes (Barriga 2012) and are linked to declines of aquatic amphibians
as well as fish (Ojasti 2001, Young et al. 2001). Perhaps the greatest threat posed by an invasive
species in the hotspot is the amphibian disease chytridiomycosis, caused by a fungus. Although
there is some debate about whether the fungus is exotic to the Andes, the disease is now
widespread and has likely caused numerous extinctions and population declines, especially of
frogs associated with mid-elevation streams (Collins et al. 2009). Chapter 4 discusses the disease
and related strategic priorities in more detail.

Climate Change
This source of threat is discussed in detail in Chapter 9.

8.5 Strategies to Address Threats

Participants in the national stakeholder workshops suggested numerous strategies that civil
society organizations can pursue to address the major threats to Andean species and ecosystems.
Strategies for the major threats follow.

Mining

As described above, mining is a pervasive threat throughout the hotspot. First, multi-sectoral
coordination is needed in the permitting process to prevent the siting of mines in areas of
incompatible land use. Civil society organizations can promote policy changes to improve the
permitting process at national and sub-national levels. These organizations can also work at the
community level to require best practices by mining companies working within their
jurisdictions. Examples of success are in Conga, Cajamarca, Peru and Imbabura, Ecuador.

Second, there is a major need for direct engagement with private sector mining companies. These

efforts can be directed at mitigation and offsets, improving practices to reduce environmental
contamination and better siting guidelines to reduce impacts on sensitive areas.
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To address illegal mining, civil society organizations can help organize local communities to
resolve this problem through negotiating with stakeholders, conflict resolution, land use
planning, alternative production activities and improved mining practices. Successful
community-level interventions have taken place in the Tumbes-Choc6-Magdalena Hotspot and
can serve as models.

Infrastructure

Although many infrastructure projects bring demonstrable benefits to affected communities, not
all do. For infrastructure with justifiable economic benefits, civil society can help support
adequate mitigation measures, or to reroute projects away from biologically sensitive areas.
Support for vigilance to prevent damage to protected areas accessed by roads (an activity CEPF
has supported in the Vilcabamba-Amboro corridor) is another option. In addition, civil society
organizations can monitor the impacts of infrastructure to guarantee that promised environmental
mitigation measures are enacted and successful. Also important is to make sure that development
project bring some benefits to conservation such broader opportunities for agroforestry and
ecotourism-driven habitat protection with better transportation access.

Deforestation

As described in this chapter, numerous drivers can lead to deforestation. A cornerstone of
conservation to prevent deforestation has been the establishment of protected areas. This strategy
is still valid today. Although opportunities for national park creation may be limited in some
countries due to political resistance, sub-national, municipal and private reserves are important
alternatives. Often the importance of the ecological services of an area, such as the provision of
water or forests for carbon sequestration, can be used as an argument to bolster the case for the
creation and support of a protected area, be it public or private. Additional suggestions for civil
society organizations include strengthened regulations to improve land titling security for
community-based conservation initiatives and indigenous groups. Schemes such as Ecuador’s
Socio Bosqgue program (described in Chapter 6) can also be expanded and replicated in other
countries as an additional tool to prevent further deforestation. Support for more comprehensive
local land-use planning that incorporates the biodiversity value of land can be an effective
mechanism to reduce deforestation rates. Working with the productive sector, especially
producer associations, will also be important to use best practices to reduce the footprint of
agriculture and diminish the environmental impacts of productive activities.
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9. CLIMATE CHANGE ASSESSMENT

9.1 Overview of Climatic History and Effects on the Biota

The Andes today host a tremendous variety of climates that reflect the effects of topography,
location along the western edge of the South American Continent and adjacent to cold Pacific
waters, the movement of the Intertropical Convergence Zone, and easterly trade winds (Martinez
et al. 2011, Young 2011). Uplift of the Andes began with the breakup of Pangea in the Triassic
(252-201 million years ago), and continues to this day. Interactions among the Caribbean, Nazca,
and South American pla