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The Regional Assessment of Biodiversity and Ecosystem
Services for the Americas produced by the Intergovernmental
Science-Palicy Platform on Biodiversity and Ecosystem
Services (IPBES) provides a critical analysis of the state of
knowledge regarding the importance, status, and trends

of biodiversity and nature’s contributions to people. The
assessment analyses the direct and underlying causes

for the observed changes in biodiversity and in nature’s
contributions to people, and the impact that these changes
have on the quality of life of people. The assessment,

finally, identifies a mix of governance options, policies and
management practices that are currently available to reduce
the loss of biodiversity and of nature’s contributions to people
in that region.

The assessment addresses terrestrial, freshwater, and
coastal biodiversity and covers current status and trends,
going back in time several decades, and future projections,
with a focus on the 2020-2050 period.

The summary for policymakers of this Assessment Report
was approved by the sixth session of the Plenary of IPBES
(Medellin, Colombia, 18-24 March 2018) and is included in
this report. The chapters and their executive summaries were
accepted at this same Plenary session. The chapters are
available as document IPBES/6/INF/4/Rev.1 (www.ipbes.net).

FOREWORD

he objective of the Intergovernmental
Science-Policy Platform on Biodiversity
and Ecosystem Services is to provide
Governments, the private sector, and
civil society with scientifically credible and
independent up-to-date assessments of
available knowledge to make informed decisions at the
local, regional and international levels.

This regional and subregional assessment of biodiversity and
ecosystem services for the Americas has been carried out by
104 selected experts including 6 early career fellows, assisted
by 76 contributing authors, primarily from the Americas, who
have analyzed a large body of knowledge, including about
4,100 scientific publications. The Report represents the state
of knowledge on the Americas region and subregions. Its
chapters and their executive summaries were accepted, and
its summary for policymakers was approved, by the Member
States of IPBES at the sixth session of the IPBES Plenary (18
to 24 March 2018, Medellin, Colombia).

This Report provides a critical assessment of the full range
of issues facing decision-makers, including the importance,
status, trends and threats to biodiversity and nature’s
contributions to people, as well as policy and management
response options. Establishing the underlying causes of
the loss of biodiversity and of nature’s contributions to
people provides policymakers with the information needed
to develop appropriate response options, technologies,
policies, financial incentives and behavior changes. It should
be noted that Greenland as well as the Arctic and sub-
Arctic regions were inadequately assessed due to a lack of
relevant expertise.

The Assessment concludes that the Americas are endowed
with much greater capacity for nature to contribute to
people’s quality of life than the global average, and that the
economic value of the terrestrial contributions of nature to
people is estimated to be at least $24.3 trillion per year,
equivalent to the region’s gross domestic product. The
Assessment also concludes that while many aspects of

the quality of life are improving at regional and subregional



scales, the majority of the countries in the
Americas are using nature at a rate that exceeds
nature’s ability to renew the contributions it
makes to the quality of life. The Report further
assesses the status of food, water and energy
security. It concludes that while agricultural production,
fisheries and aquaculture continue to increase, this is, in
some cases, at the expense of other important aspects

of nature’s contributions to people; that there is declining
per capita water supply and widespread unsustainable use
of surface and groundwater in many parts of the region;
and that bioenergy production may compete with food
production and natural vegetation, and may have adverse
social, economic and ecological consequences.

The Assessment also found that biodiversity and ecosystem
conditions in the Americas are declining, resulting in a
reduction of the contributions of nature to the quality

of life of people. Indeed, nearly one quarter of species
comprehensively assessed are classified by IUCN as being
at high risk of extinction. The indirect drivers of change
include population and demographic trends, economic
growth and weak governance systems and inequity, while
the dominant direct drivers include habitat conversion,
fragmentation and overexploitation/overharvesting. Climate
change is recognized as becoming increasingly important,
amplifying the other direct drivers.

The Assessment concludes that it is likely that few of the
Aichi Biodiversity Targets will be met by the 2020 deadline
for most countries in the Americas, and that continued
loss of biodiversity could undermine achievement of some
of the Sustainable Development Goals, as well as some
international climate-related goals, targets and aspirations.

The Report, importantly concludes, that there are options
and initiatives, some of which ongoing, that can slow
down and reverse ecosystem degradation, and enhance
the provision of nature’s contributions to people, including
an increase in protected areas, ecological restoration,
sustainable land management outside protected areas,
as well as mainstreaming conservation and sustainable
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use of biodiversity in productive sectors. These require
implementation of effective governance processes and
policy instruments.

We would like to recognize the excellent and dedicated
work of the co-chairs, Dr. Jake Rice (Canada), Dr. Cristiana
Sim&o Seixas (Brazil) and Prof. Maria Elena Zaccagnini
(Argentina) and of the coordinating lead authors, lead
authors, review editors, fellows, contributing authors and
reviewers, and warmly thank them for their commitment.
We would also like to thank Mauricio Bedoya-Gaitan

and Natalia Valderrama, from the technical support unit
located at the Alexander von Humboldt Institute, Bogota,
Colombia, as well as Felice van der Plaat, coordinator of
the implementation of the regional assessments, because
without their dedication this Report would not have been
possible. We would also like to thank the Government of
Colombia for their generous support.

This Regional Assessment Report provides invaluable
information for policymakers in the Americas to make
informed decisions regarding the conservation and
sustainable use of biodiversity, the promotion of access to
genetic resources, as well as the fair and equitable sharing
of benefits arising from their use. It also provides valuable
information for the ongoing IPBES global assessment, to be
released in May 2019 and is expected to inform discussions
regarding the post-2020 global biodiversity framework under
the Convention on Biological Diversity, as well as to inform
action on implementing the 2030 Agenda for Sustainable
Development and the Sustainable Development Goals.

Sir Robert T. Watson
Chair of IPBES

Anne Larigauderie
Executive Secretary of IPBES
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STATEMENTS FROM
KEY PARTNERS

The Sustainable Development

Goals aim to “leave no one

behind”. If we don’t protect and
value biodiversity, we will never achieve
this goal. When we erode biodiversity, we
impact food, water, forests and
livelihoods. But to tackle any challenge
head on, we need to get the science right
and this is why UN Environment is proud
to support this series of assessments.
Investing in the science of biodiversity
and indigenous knowledge, means
investing in people and the future we
want.

Erik Solheim

Executive Director,
United Nations Environment Programme
(UNEP)

Biodiversity is the living fabric of

our planet - the source of our

present and our future. It is
essential to helping us all adapt to the
changes we face over the coming years.
UNESCO, both as a UN partner of IPBES
and as the host of the IPBES Technical
Support Unit on Indigenous and Local
Knowledge, has always been committed
to supporting harmony between people
and nature through its programmes and
networks. These four regional reports are
critical to understanding the role of
human activities in biodiversity loss and
its conservation, and our capacity to
collectively implementing solutions to
address the challenges ahead.

Audrey Azoulay

Director-General,

United Nations Educational,

Scientific and Cultural Organization (UNESCO)




The regional assessments

demonstrate once again that

biodiversity is among the earth’s
most important resources. Biodiversity is
also key to food security and nutrition.
The maintenance of biological diversity is
important for food production and for the
conservation of the ecological
foundations on which rural livelihoods
depend. Biodiversity is under serious
threat in many regions of the world and it
is time for policy-makers to take action at
national, regional and global levels.

José Graziano da Silva

Director-General,
Food and Agriculture Organization of the
United Nations (FAO)

STATEMENTS FROM KEY PARTNERS

Tools like these four regional

assessments provide scientific

evidence for better decision
making and a path we can take forward
to achieve the Sustainable Development
Goals and harness nature’s power for our
collective sustainable future. The world
has lost over 130 million hectares of
rainforests since 1990 and we lose
dozens of species every day, pushing the
Earth’s ecological system to its limit.
Biodiversity and the ecosystem services it
supports are not only the foundation for
our life on Earth, but critical to the
livelihoods and well-being of people
everywhere.

Achim Steiner

Administrator,
United Nations Development Programme
(UNDP)
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KEY
MESSAGES

he Americas region is highly biologically and
culturally diverse. It hosts 7 out of the 17 most
biodiverse countries of the world and spans
from pole to pole, with some of the most
extensive wilderness areas on the planet and
highly distinctive or irreplaceable species
composition. The Americas is also a highly culturally and
socioeconomically diverse region, home to 15 per cent
of global languages and a human population density that
ranges from 2 per 100 km? in Greenland to over 9,000 per
km? in several urban centres. This combination of social,
economic and ecological heterogeneity makes it challenging
to develop general conclusions that apply uniformly across
all subregions of the Americas.?

A. NATURE’S CONTRIBUTIONS TO
PEOPLE AND QUALITY OF LIFE®

@ The Americas are endowed with much greater
capacity for nature to contribute to people’s quality of
life than the global average. The Americas contain 40 per
cent of the world ecosystems’ capacity to produce
nature-based materials consumed by people and to
assimilate by-products from their consumption, but only

13 per cent of the total global human population. Such
capacity results in three times more resources provided by
nature per capita in the Americas than are available to an
average global citizen. Those resources contribute in
essential ways to food security, water security* and energy
security, as well as to providing regulating contributions such
as pollination, climate regulation and air quality, and
non-material contributions such as physical and mental
health and “cultural continuity”.%

2. See chapters 1 and 3 for more details on where this information was
obtained.

3. See appendix 2 for further information on the concept of nature’s
contributions to people.

4. The definition that follows is for the purpose of this assessment only:
water security is used to mean the ability to access sufficient quantities
of clean water to maintain adequate standards of food and goods
production, sanitation and health care and for preserving ecosystems.

5. The definition that follows is for the purpose of this assessment only:
cultural continuity is the contribution of nature to the maintenance of
cultures, livelihoods, economies and identities.

Xl

@ The economic value of terrestrial nature’s
contributions to people in the Americas is estimated
to be at least $24.3 trillion per year, equivalent to the
region’s gross domestic product. The countries with the
greatest land area account for the largest values, while
some island States account for the highest values per
hectare per year. Such differences occur partly because the
monetary value of specific ecosystem types varies, with
units of analysis such as coastal areas and rainforests
having particularly high economic values. Difficulties in
valuation of non-market nature’s contributions to people
make comparative evaluations among subregions or units of
analysis inconclusive.

@ The cultural diversity of indigenous peoples and
local communities in the Americas provides a plethora
of knowledge and world views for managing
biodiversity and nature’s contributions to people in a
manner consistent with cultural values promoting the
respectful interaction of people with nature. Major
indigenous and local knowledge systems in the region have
shown their capacity to protect and manage the territories
under their particular set of values, technologies and
practices, even in a globalized world. In addition, the many
cultures that immigrated to the Americas over the past five
centuries contribute to the diversity of values. This collective
diversity provides many opportunities to develop world
views compatible with sustainable uses of and respect for
nature in a globalized world.

@ Many aspects of quality of life are improving at
regional and subregional scales. However, the
majority of countries in the Americas are using nature
more intensively than the global average and
exceeding nature’s ability to renew the contributions it
makes to quality of life. The 13 per cent of the global
human population that resides in the Americas produces
22.8 per cent of the global ecological footprint,® with North
America accounting for 63 per cent of that proportion with
only 35.9 per cent of the Americas population. Moreover,

6. The definition that follows is for the purpose of this assessment
only: ecological footprint has a variety of definitions, but is defined
by the Global Footprint Network as “a measure of how much area
of biologically productive land and water an individual, population
or activity requires to produce all the resources it consumes and to
absorb the waste it generates, using prevailing technology and resource
management practices”. The ecological footprint indicator is based on
the Global Footprint Network, unless otherwise specified.




the distribution of benefits from the use of many of nature’s
contributions to people is uneven among people and
cultures in the Americas such that human well-being, based
in whole or in part on nature’s contributions to people, faces
threats or shows declines.

@ Food security: Agricultural production, fisheries
and aquaculture continue to increase the provision of
food for the region and the planet, but in some cases
at the expense of other important aspects of nature’s
contributions to people. Unsustainable extensification and
intensification to increase food production are causing,
respectively, the replacement and degradation of natural
ecosystems that provide multiple material, non-material and
regulating nature’s contributions to people, sustain many
livelihoods and contribute to many aspects of quality of life,
with less diverse systems producing fewer of nature’s
contributions to people and supporting fewer livelihoods.
Small-scale fisheries, agriculture, livestock husbandry and
agroforestry practised by indigenous peoples and local
communities reflect diversification of sustainable uses of
nature and play major roles for food security and health at
the local level. Agricultural production builds on a foundation
of the biodiverse American tropics and montane regions,
which are centres of origin for many domesticated plants,
including globally important crops and commaodities.

@ Water security: The Americas are rich in
freshwater resources; however, water supply varies

SUMMARY FOR POLICYMAKERS

widely across subregions and is declining per capita,
and there is widespread unsustainable use of surface
water and groundwater in many parts of the region.
Moreover, trends in water quality are decreasing in
most watersheds and coastal areas, and dependence
on infrastructure for water provisioning is increasing.
Despite abundance, freshwater supplies can be locally
scarce. This uneven availability, combined with inadequate
distribution and waste treatment infrastructure, make water
security a problem for over half the population of the
Americas, reducing reliable access to a sufficient quality and
quantity of fresh water, with impacts on human health.

@ Energy security: Energy from nature-based
sources, including cultivated biofuels and hydropower,
has increased in all the subregions of the Americas.
Nevertheless, at the local level, bioenergy production
may compete with food production and natural
vegetation and may have social, economic and
ecological consequences. Increases in hydropower
production alter watersheds, with potential consequences
for aquatic biodiversity, displacement of people, alternative
uses of land that is inundated or otherwise altered and for
uses of water needed by hydropower facilities.

@ Health: The peoples of the Americas benefit from
the availability of food, water, pharmacological

products and interaction with nature for their physical
and mental health; nevertheless, many challenges for

X
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health improvement remain. Pharmacological products
from biodiversity hold potential for the development of new
products with high economic value. Experience with nature
contributes to physical and mental health. In tropical areas,
land-use changes, caused particularly by deforestation,
mining and reservoirs, are among the main causes of
outbreaks of infectious human diseases and emergence of
new pathogens. Diarrhoea from contaminated water and
poor sanitation accounts for over 8,000 deaths per year for
children under 5 years of age.

@ “Cultural continuity”: Indigenous peoples and
local communities have created a range of
biodiversity-based systems, such as polyculture and
agroforestry systems, which has provided livelihoods,
food and health and, through diversification
processes, increased biodiversity and shaped
landscapes. On the other hand, the decoupling of
lifestyles from local habitats and direct degradation of
the environment can erode sense of place, language
and local ecological knowledge, compromising
“cultural continuity”. For example, 61 per cent of the
languages in the Americas, and the cultures associated with
them, are in trouble or dying out. In places throughout the
Americas, indigenous peoples and local communities
continue sustainable agricultural and harvesting practices,
which provide learning opportunities globally.

B. TRENDS IN BIODIVERSITY
AND NATURE’S CONTRIBUTIONS
TO PEOPLE AFFECTING QUALITY
OF LIFE

@ Biodiversity and ecosystem conditions in many
parts of the Americas are declining, resulting in a
reduction in nature’s contributions to people’s quality
of life. In the Americas, 65 per cent of nature’s contributions
to people in all units of analysis are declining, with 21 per
cent declining strongly. Wetlands have been highly
transformed in large tracts of the Americas, particularly by
expansion of agriculture, ranching and urbanization. Marine
biodiversity, especially associated with specific habitats like
coral reefs and mangroves, has experienced major losses in
recent decades, resulting in declines in the food, livelihoods
and “cultural continuity” of coastal people. Alien species,
including invasive alien species, are abundant in all major
habitats in the Americas, but their impacts on biodiversity,
cultures and economies differ among subregions.

@ Close to a quarter of the 14,000 species in
taxonomic groups comprehensively assessed in the
Americas by the International Union for Conservation
of Nature are classified as being at high risk of

XIV

extinction. The risk of populations or species threatened
with loss or extinction is increasing in terrestrial, coastal,
marine and freshwater habitats. Of the groups of endemic
species that have been assessed for risk of extinction, more
than half of the species in the Caribbean, over 40 per cent in
Mesoamerica and nearly a quarter in North America and
South America are found to be at high risk. Loss of
populations or species can reduce important nature’s
contributions to water, energy and food security, livelihoods
and economies.

@ Biodiversity has increased in some areas through
effective management or natural processes in
abandoned agricultural areas. Examples include the
increase of Caribbean forest cover and many restored areas
in all subregions and units of analysis.

C. DRIVERS OF TRENDS IN
BIODIVERSITY AND NATURE’S
CONTRIBUTIONS TO PEOPLE

@ The most important indirect anthropogenic
drivers of changes in nature, nature’s contributions to
people and quality of life include population and
demographic trends, patterns of economic growth,
weaknesses in the governance systems and inequity.
Economic growth and trade can positively or negatively
affect biodiversity and nature’s contributions to people.
Currently, on balance, they have an adverse impact on
biodiversity and nature’s contributions to people. The
six-fold increase in gross domestic product since 1960 has
improved many people’s quality of life in a growing
population with increasing wealth and accompanying
greater demand for food, water and energy. However,
meeting these demands has increased pressures on natural
resources, with negative consequences for nature, many
regulating and non-material nature’s contributions to people,
and quality of life of many people.

@ In the Americas, ecosystems and biodiversity are
managed under a variety of governance arrangements
and social, economic and environmental contexts,
which makes it complex to disentangle their
respective roles in driving past trends in nature and
nature’s contributions to people. Although there are
environmental policies and governance approaches
that aim to reduce pressure on nature and nature’s
contributions to people, they have often not been
effectively coordinated to achieve their objectives.
Subordination of environment to economics in policy
trade-offs and inequities in distribution of benefits from uses
of nature’s contributions to people continue to be present in
all subregions. On average, biodiversity and nature’s
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contributions to people have been diminishing under the
current governance systems in the Americas; however, local
instances of successful protection or reversal of degradation
of biodiversity show that progress is possible.

@ Habitat conversion, fragmentation and
overexploitation/overharvesting are the greatest direct
drivers of loss of biodiversity, loss of ecosystem
functions and decrease of nature’s contributions to
people from local to regional scales in all biomes.
Habitat degradation due to land conversion and
agricultural intensification; wetland drainage and
conversion; urbanization and other new infrastructure;
and resource extraction are the largest direct threats
to nature’s contributions to people and biodiversity in
the Americas. The resulting changes in terrestrial,
freshwater and marine environments may be interrelated
and often lead to changes in biogeochemical cycles,
pollution and eutrophication of ecosystems, and biological
invasions. Intensified, high-input agricultural production
contributes to food and energy security, but in many cases,
has resulted in nutrient imbalances and introduced pesticide
residues and other agrochemicals into ecosystems,
threatening biodiversity and nature’s contributions to people
and health in all subregions.

@ Human-induced climate change is becoming an
increasingly important direct driver, amplifying the
impacts of other drivers (i.e., habitat degradation,
pollution, invasive species and overexploitation)
through changes in temperature, precipitation and the
nature of some extreme events. Regional changes in
temperature of the atmosphere and the ocean will be
accompanied by changes in glacial extent, rainfall, river
discharge, wind and ocean currents and sea level, among
many other environmental features, which, on balance, have
had adverse impacts on biodiversity and nature’s
contributions to people. The majority of ecosystems in the
Americas have already experienced increased mean and
extreme temperatures and/or, in some places, mean and

extreme precipitation, causing changes in species
distributions and interactions and in ecosystem boundaries.

@ Many human activities, including the production
and combustion of fossil fuels, are a major source of
the pollution that adversely impacts most terrestrial
and marine ecosystems. Air pollution may cause
significant adverse effects on biodiversity. Ocean
acidification from increased atmospheric carbon dioxide is
increasing, affecting key marine species and major
components of ocean food webs, and with other stressors
(e.g., deoxygenation in the upper water column due to
nutrient run-off, and warmer temperatures) likely contributing
to a Caribbean-wide flattening of coral reefs.

D. FUTURE TRENDS IN
BIODIVERSITY AND NATURE’S
CONTRIBUTIONS TO PEOPLE AND
THE GLOBAL GOALS, TARGETS
AND ASPIRATIONS

@ Key drivers of trends in biodiversity and nature’s
contributions to people are expected to intensify into
the future, increasing the need for improved policy
and governance effectiveness if biodiversity and
nature’s contributions to people are to be maintained.

0 By 2050, the population of the Americas is projected
to increase by 20 per cent to 1.2 billion and the gross
domestic product to nearly double, with concomitant
increases in consumption.

0 Unsustainable agricultural practices and climate change

are projected to be major drivers of further degradation
of most terrestrial, freshwater and coastal ecosystems.
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0 Multiple drivers are projected to intensify and interact,
often in synergistic ways, further increasing biodiversity
loss, reducing ecosystems’ resilience and the provision
of present levels of nature’s contributions to people.

@ Pressure on nature is projected to increase more
slowly, or even be reduced in some subregions, under
the transition pathways to sustainability scenarios by
2050 (Box SPM.1), while it is projected to increase
under the business-as-usual scenario. Of many possible
pathways, the three examined in this report project a
reduction of biodiversity loss in all the subregions compared
to the projected loss under the business-as-usual scenario.

@ For most countries, global environmental goals,
targets and aspirations are uncoupled from national
policies. Biodiversity and nature’s contributions to
people are diminishing in many regions of the
Americas. It is likely that few of the Aichi Biodiversity
Targets will be met by the 2020 deadline for most countries
in the Americas, in part because of policy choices and
trade-offs with negative impacts on aspects of biodiversity.
Continued loss of biodiversity could undermine the
achievement of some of the Sustainable Development
Goals, as well as some international climate-related goals,
targets and aspirations.

E. MANAGEMENT AND POLICY
OPTIONS

@ There are options and initiatives that can slow
down and reverse ecosystem degradation in the
Americas; however, most ecosystems in the Americas
continue to be degraded.

0 An increase in protected areas by most countries
is contributing to maintaining options for the
future. Protection of key biodiversity areas increased
17 per cent from 1970 to 2010, yet fewer than 20 per
cent of key biodiversity areas are protected. Coverage
of marine protected areas is smaller than for their
terrestrial counterparts in all the subregions except
North America. Sustainable land use systems of
indigenous peoples and local communities has proven a
powerful instrument for protecting nature.

Ecological restoration is having positive effects

at local scales, often speeding up ecosystem
recovery and improving the ability of such areas to
provide nature’s contributions to people. However,
initial costs can be significant, and non-material
contributions may not be restored for some people.

XVI

® Protected and restored areas contribute to
nature’s contributions to people but are likely
to continue to comprise a minority of the land
and sea of the Americas, so sustainable use and
management outside protected areas remains a
priority. Diverse, more integrative strategies, from the
holistic approaches of many indigenous peoples and
local communities to the ecosystem-based approaches
developed for sectorial management, can be effective
when appropriately implemented. Strategies for making
human-dominated landscapes (e.g., agricultural
landscapes and cities) supportive of biodiversity and
nature’s contributions to people (e.g., multifunctional,
diversified landscapes and agroecological systems) are
essential if biodiversity and nature’s contributions to
people are to be protected and enhanced where they
have been degraded.

@ Policy interventions can be more effective when
they take into account causal interactions between
distant places and leakage and spillover effects’ at
many levels and scales across the region. Additionally,
the causes of many threats to biodiversity and nature’s
contributions to people are inherently beyond national
borders and may be most effectively addressed through
bilateral and multilateral agreements.

@ Mainstreaming conservation and sustainable use
of biodiversity in productive sectors is extremely
important for the enhancement of nature’s
contributions to people. However, for most countries of
the region, the environment has been mostly dealt with as a
separate sector in national planning, and has not been
effectively mainstreamed across development sectors.
Mechanisms for integrating biodiversity policies into
agencies with jurisdiction over pressures on biodiversity
would promote better policies. Policies and measures to
achieve conservation and sustainable use outcomes are
most effective when coherent and integrated across sectors.
A broad array of policy instruments, such as payment for
ecosystem services, rights-based instruments and voluntary
eco-certification, can be used by a range of actors to better
mainstream biodiversity and nature’s contributions to people
into policy and management.

@ Implementation of effective governance
processes and policy instruments can address
biodiversity conservation and enhanced provision for
nature’s contributions to people. However, the
increasingly broad array of policy instruments used by a
range of actors to support the management of biodiversity
and nature’s contributions to people and to avoid or mitigate
impacts on the different ecosystems have not added up to

7. The definition that follows is for the purpose of this assessment
only: leakage and spillover effects can be defined as environmentally
damaging activities relocated elsewhere after being stopped locally.



overall effectiveness at the national or subregional scales,
although they are often effective locally. Implementation of
public policies is most effective with, inter alia, appropriate
combinations of behavioural change, improved technology,
effective governance arrangements, education and
awareness programmes, scientific research, monitoring and
evaluation, adequate finance arrangements, and supporting
documentation and capacity-building. Behavioural changes
may be needed from individuals, communities, business and
governments. Factors to promote conservation and
sustainable use of biodiversity and nature’s contributions to
people can be aided by enabling governance arrangements,
including partnerships and participatory deliberative
processes, and recognition of the rights of indigenous
peoples, local communities and people in vulnerable
situations, in accordance with national legislation.

@ Knowledge gaps were identified in all chapters.
The assessment was hampered by the limited information
(a) on the impact of nature’s contributions to people to
quality of life, in particular because there is a mismatch
between social data related to quality of life produced at the
political scale and ecological data produced at a biome
scale; (b) on nature’s non-material contributions to people
that contribute to quality of life; (c) for assessing the linkages
between indirect and direct drivers and between the drivers
and specific changes in biodiversity and nature’s
contributions to people; and (d) on the factors that affect the
ability to generalize and scale the results of individual studies
up or down.

SUMMARY FOR POLICYMAKERS
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BACKGROUND

Figure SPM 1

Subregions of the Americas assessment. Source: Adapted from a map available

at Natural Earth, http://www.naturalearthdata.com/

The Americas region (Figure SPM.1) is highly
biologically diverse, hosts 7 out of the 17 most
biodiverse countries of the world and encompasses
14 units of analysis (Figure SPM.2) across 140
degrees of latitude (well established) {1.1, 1.6.1}. The
Americas include 55 of the 195 terrestrial and freshwater
world ecoregions with highly distinctive or irreplaceable
species composition. The region hosts 20 per cent of
globally identified key biodiversity areas, 26 per cent of
globally identified terrestrial biodiversity conservation
hotspots and three of the six longest coral reefs. In
addition, the Gulf of California and the Western Caribbean
are included in the top 18 key marine biodiversity
conservation hotspots {1.1, 3.2}. The region has some of
the most extensive wilderness areas on the planet, such
as the Pacific Northwest, the Amazon and Patagonia.
The Paramo and Amazonian forests, respectively, are the
richest tropical alpine area and tropical wet forests in the
world (well established) {3.4.1.1, 3.4.1.5}. Around 29 per
cent of the world’s seed plants, 35 per cent of mammals,
35 per cent of reptiles, 41 per cent of birds and 51 per
cent of amphibians are found in the Americas, totalling
over 122,000 species for those species groups alone

XX
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I North America
[ South America

(established but incomplete) {3.2.2.2; Table 3.1}, in addition
to over one third of the world’s freshwater fish fauna,
consisting of over 5,000 species (well established) {3.2.3.1}.
Conservatively, 33 per cent of the plants used by humans
are found in the Americas (well established) {3.2.2.2}.

The Americas is a highly culturally and socioeconomically
diverse region (well established). It is populated by over
66 million indigenous people whose cultures have persisted
in all subregions and, in addition, by an exceptionally

large proportion of new immigrants and descendants of
immigrants, mainly from Europe, Asia and Africa (established
but incomplete) {2.1.1, 2.1.2, 2.3.5, 2.5}. The Americas

are home to 15 per cent of global languages {2.1.1}. The
human population density in the Americas ranges from 2
per 100 km? in Greenland to over 9,000 per km? in several
urban centres {1.6.3}. Socioeconomically, the region
contains 2 of the 10 countries with the highest Human
Development Index, as well as 1 of the 30 countries with the
lowest Human Development Index (well established) {1.6.3}.
Such heterogeneity makes it difficult to develop general
conclusions that apply uniformly across all subregions.
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A. Nature’s contributions
to people and quality of life

Figure SPM 2 Units of Analysis of the Americas assessment. Source: Adapted from Olson et
al. (2001), World Wildlife Fund (2004 and 2012), and Marine Regions (2016).°

Although the high “biocapacity”® of the Americas
means that nature has an exceptional ability to
contribute to people’s quality of life (well established)
{2.6; Table 2.24}, the links between “biocapacity” and
the real availability of individual nature’s contributions
to people are not fully established (see appendix 2).
The relatively high average per capita availability of natural
biological resources does not ensure their equitable
availability or prevent resource shortages at a given time or
place or within a given socioeconomic stratum {2.5, 2.6;
Figure 2.36; Table 2.24}.

The disproportionate and unsustainable use of
“biocapacity” in the Americas has increased steadily in
recent decades (well established) {2.6; Table 2.25}. Since
the 1960s, renewable fresh water available per person has
decreased by 50 per cent {2.2.10; Figure 2.19}, land devoted
to agriculture has increased by 13 per cent {4.4.1}. Since
1990, forest areas have continued to be lost in South America
(9.5 per cent) and Mesoamerica (25 per cent), although there

8. The definition that follows is for the purpose of this assessment only:
“biocapacity” has a variety of definitions, but is defined by the Global
Footprint Network as “the ecosystem’s capacity to produce biological
materials used by people and to absorb waste material generated
by humans, under current management schemes and extraction
technologies”. The “biocapacity” indicator used in the present report is
based on the Global Footprint Network, unless otherwise specified.

UNITS OF ANALYSIS

[ Tundra and high moutain habitats
Cryosphere
Drylands and deserts

B Mediterranean forests,
woodlands and scrub

Temperate and boreal forests and
woodlands

Temperate grasslands

[ Tropical and subtropical
dry forests

Tropical and subtropical
moist forests

I Tropical and subtropical savannas
and grasslands

. Inland surface waters and water
bodies / freshwater

Marine / deepwater / offshore
systems

Il Coastal habitats / coastal
and near shore marine / inshore
ecosystems

have been net gains in North America (0.4 per cent) and
the Caribbean (43.4 per cent) {4.4.1} (Figure SPM.3). The
ecological footprint of the Americas has increased two- to
threefold in each subregion since the 1960s. This trend has
become attenuated in recent decades for North America,
Mesoamerica and the Caribbean, but continues to increase
in South America (Figure SPM.4), and the patterns vary
significantly among subregions {2.6; Table 2.24} and units
of analysis {4.3.2} (well established). In all subregions, there
are cultures and lifestyles that are achieving sustainable
management of natural resources towards a good quality of
life {5.4.7, 5.4.11}. However, the aggregate ecological footprint
of the Americas remains unsustainable and continues to grow
(established but incomplete) {2.1.1, 2.6, 5.5}.

Differences in economic development attained
within and among countries of the Americas and

9. Olson, D. M., E. Dinerstein, E.D. Wikramanayake, N.D. Burgess, G.V.
Powell, E.C. Underwood, J.A. D’Amico, I. ltoua, H.E. Strand, and J.C.
Morrison (2001). Terrestrial Ecoregions of the World: A New Map of
Life on Earth: A new global map of terrestrial ecoregions provides an
innovative tool for conserving biodiversity. BioScience, 51, 933-938.
https://doi.org/10.1641/0006-3568(2001)051[0933: TEOTWA]2.0.CO;2.
World Wildlife Fund (2004). Global Lakes and Wetlands Database.
Retrieved from https://www.worldwildlife.org/pages/global-lakes-and-
wetlands-database. World Wildlife Fund (2012) Terrestrial Ecoregions of
the World. Retrieved from https://www.worldwildlife.org/publications/
terrestrial-ecoregions-of-the-world. Marine Regions (2016). Marine
Regions. Retrieved from http://www.marineregions.org.
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Figure SPM 8 Total forest cover trends by subregions. Source: Food and Agriculture Organization

of the United Nations (2015).1°

1990 1995 2000

YEAR

variation in countries’ ecological footprint associated
with their pursuit of development pose challenges

to an equitable and sustainable use of nature (well
established). In some areas of all subregions, social
inequity in distribution of benefits from uses of and access
to nature’s contributions to people continues to be an
important concern (established but incomplete) {2.5,

4.3}. Although overall poverty rates have decreased in

the last 20 years, large numbers of people, particularly

in Mesoamerica, the Caribbean and South America, are
still vulnerable {4.3}. The increasing global demand for
food, water and energy security increases consumption
and intensifies the ecological footprint of the Americas
{2.3.2, 2.3.5, 4.3.2} (Figure SPM.4). This intensification,
when based on unsustainable practices, has had negative
consequences for nature, with adverse implications for
nature’s contributions to people (Figure SPM.5) and quality
of life, and for availability of future options (well established)
{2.3.5,3.2.3,3.35,34,4.41,4.4.2,5.5}.

In the Americas, increases in the uses of nature have
resulted in the region being the largest global exporter
of food and one of the largest traders in bioenergy
(well established). Agricultural and livestock production in
the Americas, which is critical to providing food for both the
region and the rest of the world, continues to increase, albeit
with subregional differences {1.2.3, 3.2.1, 3.3.5}. Except in
the Caribbean, crop production in the Americas more than
doubled between 1961 and 2013 due to extensification and
intensification of large-scale agriculture {2.2.2.1, 2.3.5} and

10. Food and Agriculture Organization of the United Nations (2015). Global
Forest Resources Assessment 2015. Retrieved from www.fao.org/
forest-resources- ment/en. Visual prepared on November 21,
2017, by the IPBES task group on indicators and the technical support
unit based on raw data provided by indicator holder.
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replacement of natural ecosystems. This has resulted in the
reduction of many types of nature’s contributions to people
and in changes to the distribution of economic benefits and
livelihoods (well established) {2.5, 2.7}. In places throughout
the Americas, indigenous peoples and local communities
continue sustainable agricultural and harvesting practices,
which provide learning opportunities globally. While this
contributes a small volume to the Americas’ share of global
trade, it can be critical for local and national food security
and livelihoods {2.2.1, 2.3.1, 2.4, 2.5, 2.6}. All scales of
agriculture have benefited from domestication of plants
from tropical and montane areas of the Americas (well
established) {1.1, 2.2.1, 2.4, 3.3.3}. Marine fish harvests
have peaked in all subregions and are decreasing as stocks
decline’" or management reduces harvest rates, while
freshwater-capture fish production has increased slightly
and the contribution of aquaculture grew from 3 per cent of
total fish production in 1990 to 17 per cent in 2014 {4.4.5}.

In addition to export of food commodities, the
Americas have a large commerce of timber and fibre
from plants and animals (well established). Although
timber and fibre production have increased significantly
over the last several decades, they have begun to slow and
are expected to continue to decrease as new technologies
and production substitutes emerge and supplies of

timber continue to decrease (well established) {2.2.2,
4.3.4}. However, there are cases where overall reduction
in hardwood harvest has not reduced pressure on some
valuable species {4.4.5}, and since 2000, coniferous
production has increased in South America {2.2.2}.

11. Stocks may decline for many reasons, including overfishing, climate
change, pollution and disturbance of habitats.
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Figure SPM 4 @ Ecological reserve, measured as “biocapacity” minus ecological footprint,
can be either positive or negative. Estimates are presented per country in
the Americas as a function of the United Nations Development Programme’s
2012 Human Development Index. Source: Global Footprint Network (2016)
and World Wildlife Fund (2016).2

20
© 15
= o
(o]
(&)
Us 10
c
w g ) 2 2
0s o o
o o 5
22 o
g5 .
S Ty O e
] - o () < 0 © © o —
[} = o o o =] o o ~ =} o
23 -5 © .
8
o
x
@ -10
-15
UNDP HUMAN DEVELOPMENT INDEX
Caribbean B Mesoamerica @ North America @ South America
O Total ecological footprint per subregion in the Americas between 1992
and 2012*.
—_
__;--.4’/ \\\
3,000,000,000 ~ o
2 -
z
@
E 2,000,000,000 Caribbean
5 ------- Mesoamerica
% ======_ North America
e
2! 1,000,000,000 __‘___._._._._._...‘—--._.—" ..... South America
i)
o .
| R O et L

1992 1996 2000 2004 2008 2012

YEAR

based on raw data provided by indicator holders. Prepared on October
27,2017.

* Ecological Footprint is calculated as an index, and the method treats
the result as an absolute value without uncertainty bounds. However,
input data are national reports of landcover features, which have
uncertainties that vary with jurisdiction. For more information on the
ways data accuracy and quality are controlled, see section 2.6 and
Borucke et al., 2013. (Borucke, M., D. Moore, G. Cranston, K. Gracey,
K. Iha, J. Larson, E. Lazarus, J.C. Morales, M. Wackernagel, and

o . ) - . . A. Galli (2013). Accounting for demand and supply of the biosphere’s
Bolivia, Brazil, Ch|le,‘Co\oer|a, Ecuador, French Gwanla ’ (Egyapa ’ regenerative capacity: The National Footprint Accounts’ underlying
Paraguay, Peru, Suriname”, Uruguay, Venezuela. Asterisk (') indicates methodology and framework. Ecological Indicators 24: 518-533.

countries excluded from analysis in panel a. https://doi.ora/10.1016/i lind.2012.08.005
Figure SPM 4b. Indicator information from Global Footprint Network. DS://COLOMgEL. LECoIng. -08.009)

Visual prepared by the IPBES Task Group on Indicators (TGI) and TSU

12. Figure SPM 4a. All data from Global Footprint Network, 2016 and World
Wildlife Fund, 2016.

Countries included: North America: Canada, United States;
Mesoamerica: Costa Rica, El Salvador, Guatemala, Honduras,

Mexico, Nicaragua, Panama; Caribbean: Antigua and Barbuda, Aruba,
Bahamas, Barbados, British Virgin Islands, Cayman Islands, Cuba,
Dominica, Dominican Republic, Grenada, Guadeloupe, Haiti, Jamaica,
Martinique, Montserrat, Saint Kitts and Nevis, Saint Lucia, Saint Vincent
and Grenadines, Trinidad and Tobago; South America: Argentina,
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Figure SPM 5 Trends in the provision of nature’s contributions to people (NCP) for each unit

of analysis. Source: Own representation.
Trends and importance values are based on a modified Delphi process* to build consensus, as indicated by synthesis among experts
from Chapters 2 and 3. Values were assigned based on the proportion of the unit of analysis that has not been converted by human

activities. Squares without arrows indicate that there is no clear link [or trend] between nature’s contributions to people for that
category and the corresponding unit of analysis. (Note: the cryosphere is not considered in this analysis.)
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* The Delphi method is a structured and iterative evaluation process that uses expert panels to establish consensus regarding the assessment of a specific topic.
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Figure SPM (6 Estimated economic values of ecosystem services in the Americas. Source: Based
on 2011 values from Costanza et al. (2014) and Kubiszewski et al. (2017).'3
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The water security challenges for over half the
population of the Americas arise from unevenly
distributed supply and access and decreasing

water quality (well established). Supply challenges
occur in all subregions, particularly in arid lands, densely
populated urban centres and areas of increasingly
extensive and intensive agriculture with seasonal lack of
rain (well established) {1.3.2, 2.3.2}. Climate change and
unsustainable rates of extraction of surface water and
groundwater exacerbate this challenge, especially in areas
not expected to receive increased rainfall. Importation

of commodities containing water from water-rich areas
helps offset water scarcity, particularly in arid regions.

This may result in reduced water quality at the site of
commodities production due to environmental damage
(e.g., potential pollution of water bodies with agrochemicals)
(established but incomplete) {2.2.10, 2.3.2, 4.3, 4.4.2,
5.4.10}. Moreover, in all regions, some natural watersheds
have been insufficiently protected from land conversion to
agriculture and grazing, unsustainable forest harvesting, the
loss of natural habitat and urban development practices
(established but incomplete) {4.4.1, 4.4.5}. This may
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I North America
[ south America
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cause water quality degradation by run-off from urban
centres, areas with inadequate sanitation and areas with
unsustainable agricultural practices (well established)
{2.2.11,2.3.2,4.41,4.4.2,5.4.10}. In the Americas,
approximately 23 million tons of nitrogen fertilizer and

22 million tons of phosphorus were used in 2013. In some
watersheds throughout the Americas, a large proportion
of this ends up in water run-off owing to unsustainable
agricultural practices (established but incomplete) {2.3.2,
2.3.11,4.4.1,4.4.2}.

Energy produced from hydropower and biological
fuel sources, including cultivated biofuel species, has
increased in the Americas, contributing to energy
security (well established) {2.3.3}. Both trends can

13. Costanza, R., R. de Groot, P. Sutton, S. van der Ploeg, S.J. Anderson,
|. Kubiszewski, and R.K. Turner (2014). Changes in the Global Value
of Ecosystem Services. Global Environmental Change 26:152-158.
https://doi.org/10.1016/j.gloenvcha.2014.04.002.
Kubiszewski, I., R. Costanza, S. Anderson, and P. Sutton (2017). The
Future of Ecosystem Services: Global scenarios and national implications.
Ecosystem Services. https://doi.org/10.1016/J.ECOSER.2017.05.004.
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negatively affect biodiversity due to habitat conversion

and changes in biogeochemical cycles (established but
incomplete). In some areas and for particular crops,
bioenergy production can result in land competition

with food production and natural vegetation, with social,
economic and ecological consequences {4.4.1}. The
increases in hydropower production have resulted in
alterations to watersheds, with many consequences, both
negative and positive, for ecosystems, aquatic biodiversity,
water availability for local uses, the quality of life of displaced
people and alternative uses of lands inundated or otherwise
altered by the hydropower facilities {2.3.2, 2.3.3, 3.2.3.1,
4.3.1, 4.7}.

Human health depends directly and indirectly on
nature. Biodiversity is a source of medicines and other
products that contribute to human health and have
high potential for the development of pharmacological
products (well established) {2.2.4, 2.4}. In some areas
outside of North America, the commercial development of
medicinal products has been weak. In the Americas, many
opportunities remain for further development of products
from nature that can contribute to human health, including
through bioprospecting, in accordance with national
legislation {2.2.4, 2.4}.

Health benefits from biodiversity and access to
nature are well documented (established but
incomplete). Examples include diets based on diverse
natural products improve health and nearness to green
space has been linked to reduced childhood obesity

in some urban areas {1.3.2, 2.3.4}. On the other hand,
ecosystem contaminants and pollutants transferred to
humans via food supplies have been linked to widespread
and sometimes serious health problems, such as cancer
and reproductive or nervous-system disorders {4.4.2}.

Trends in livelihoods and good quality of life depend
not only on material nature’s contributions to people
with high economic value (e.g., food, wood, fibre),
but also on non-material contributions (e.g., learning
and experiences, supporting identities) and regulating
contributions (e.g., regulation of extreme events,
disease, pollination) that are often not accounted

for in economic or development planning (well
established) {1.3.2,2.2.5,2.2.6,2.2.7,2.2.8,2.2.9,
2.2.10,2.2.11,2.2.12, 2.5.1, 4.5}. Mental health is strongly
and positively influenced by access to nature, including
urban green spaces, and such benefits are increasingly
included in urban and regional planning {2.3.4, 5.4.8}.
However, green spaces in urban and suburban areas are
unequally distributed across the Americas and within cities
(well established) {3.3.4}. The mechanisms by which these
contributions are delivered and the ways in which the
characteristics of natural settings can affect the resulting
nature’s contributions to people in different geographical
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locations, cultures and socioeconomic groups may warrant
more attention.

Comprehensively evaluating the ways that a specific
nature’s contribution to people supports quality of life
can be most effective when taking into account the
multiple values and value systems associated with
that contribution (well established) {2.5.1; Table 2.21}.
For example, as a nature’s contribution to people, food

and feed can be, among others, evaluated relative to their
biophysical metrics, including species richness and extent
of land cover devoted to producing the food {2.2.1}. At

the same time, this edible biodiversity is incorporated into
human quality of life via health effects that can be positive
(e.g., malnutrition has decreased in the last decades in

the Americas {2.3.1}) or negative (e.g., agriculture-related
pollution {2.2.1, 4.4.2}). Nature’s contributions to people
also relates to sociocultural practices that are meaningful

to humans (e.g., food-related production activities such

as farming, ranching, fishing and hunting; and cultural
customs and sometimes requirements to fulfil dietary needs
in particular ways {2.3.1}) and constitute nature-based
livelihoods. Hoalistic evaluations of indigenous and local
knowledge could be used to understand the traditional ways
that nature was managed to produce food and feed, many
of which allowed for the maintenance or even enhancement
of local and regional biodiversity, in contrast to some
unsustainable forms of modern industrial food production
(well established) {2.2.1, 2.2.6, 2.3.5, 2.4}.

When only economic values of ecosystem services
are taken into account, subregional differences are
noted (Figure SPM. 6). Nature’s contributions to
people in terms of total ecosystem services value, as
well as per area (ha) and per capita values, are highest
for South America (established but incomplete).
Brazil, the United States of America and Canada had the
largest total monetary values per country, with $6.8, $5.3
and $3.6 trillion per year, respectively. When expressed per
hectare per year, the Bahamas, and Antigua and Barbuda
had the highest value (over $20,000 per hectare per year)
(Table 2.22). These differences are influenced by both the
size of these countries and the different economic value

of specific ecosystem types, with biomes such as coastal
wetlands and rainforests having particularly high economic
values {2.5.1}.
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B. Trends In biodiversity and
nature’s contributions to people
affecting quality of life

The rich biodiversity of the Americas is under
pressure (well established) {3.4.1}. Compared to pre-
European settlement status, over 95 per cent of the tall
grass prairie grasslands in North America; 72 per cent and
66 per cent of tropical dry forest in Mesoamerica and the
Caribbean, respectively; and 88 per cent of the Atlantic
tropical forest, 70 per cent of the Rio de la Plata grasslands,
50 per cent of the tropical savanna (Cerrado), 50 per cent of
the Mediterranean forest, 34 per cent of the Dry Chaco and
17 per cent of the Amazon forest in South America have
been transformed into human-dominated landscapes.

The threats to or declines in all the nature-based
securities' in the Americas reflect the ongoing
reduction of nature’s ability to contribute to human
quality of life. Past rates of loss are high and losses
continue, with some biomes under particular pressure
(well established). From 2014 to 2015, approximately 1.5
million hectares of the Great Plains were lost to conversion
or reconversion {3.4.1.7}; between 2003 and 2013, the
north-east agricultural frontier in Brazil more than doubled
from 1.2 to 2.5 million hectares, with 74 per cent of new
croplands taken from intact Cerrado in that specific region
{3.4.1.6}; and North American drylands lost 15-60 per cent
of habitat between 2000 and 2009 {3.4.1.8}. Even relatively
well-conserved high elevation habitats have been degraded.
For example, the Peruvian Jalca was converted at a rate

of 1.5 per cent per year over a 20-year period starting

from 1987 {3.4.1.5}. Nevertheless, increases in nature’s
contributions to people can be found locally, such as the
Caribbean forests that are currently expanding as agriculture
and the use of wood as fuel decline and the population
becomes more urbanized, and the boreal forest that is also
expanding as climate change allows favourable growing
conditions to extend poleward {3.4.1.1, 3.4.1.2, 3.4.1.4,
3.4.1.6, 3.4.1.7}.

Wetlands are highly transformed in large tracts of the
Americas, particularly by expansion of agriculture
and ranching, urbanization and overall population
growth (well established). For instance, over 50 per
cent of all wetlands in the United States have been lost
since European settlement, with up to 90 per cent lost in
agricultural regions {5.4.7}. The transformation of wetlands

14. The definition that follows is for the purpose of this assessment only:
nature-based securities are human securities based in whole or in part
on nature or nature’s contributions to people, including food, water and
energy security and health.

has altered ecosystem functions and biodiversity and
reduced their ability to provide nature’s contributions to
people related to, for example, quantity and quality of fresh
water, provision of food (fish, shellfish, rice, waterfowl) and
climate regulation such as through carbon capture and
sequestration {2.2.9, 2.2.10, 2.2.11; Figure 2.18; 3.4.1.9,
4.4.1,4.4.2, 4.7}. In another instance, between 1976 and
2008 the Pantanal wetlands lost around 12 per cent of
their area, a twentyfold increase in the loss of floodplain
vegetation, due to changes in land use and with negative
consequences for large animal species {3.4.1.9}.

Marine biodiversity, especially associated with
special habitats like coral reefs and mangroves, has
experienced major losses in recent decades, resulting
in declines in the food, livelihoods and “cultural
continuity” of coastal people (well established) {3.4.2,
4.4.2,4.4.5,5.4.11}. Coral reefs had declined in cover

by more than 50 per cent by the 1970s, and only 10 per
cent remained by 2003, followed by widespread coral
bleaching in 2005 and subsequent mortality from infectious
diseases (established but incomplete). Coastal salt marshes
and mangroves are disappearing rapidly (established but
incomplete). Considerable loss of seagrasses has also
occurred {3.4.2.1}. Oceans of the Americas contain high
numbers of threatened species, including large numbers
of species that are important for human quality of life, as
well as three of the seven global threat hotspots for more
surface-dwelling oceanic sharks in coastal waters {3.4.2}.
Marine plastic pollution is increasing and is expected

to interact with other stressors in marine ecosystems
(established but incomplete); microplastics have adverse
effects on marine life that may transfer up the food chain.
Impacts on marine wildlife include entanglement, ingestion
and contamination for a wide variety of species {4.4.2}.

Alien species are abundant in all major habitats in the
Americas, but rates of appearance, where known,
and their impacts on biodiversity, cultural values,
economies and production, differ among subregions
(established but incomplete) {3.2.2.3, 3.2.3.2, 3.2.4.2,
3.5.1, 4.4.4}. Based on potential vectors and disturbance
levels, the terrestrial invasion threat across the Americas is
highest in North America and Mesoamerica {3.2.2.3, 4.4.4;
Figure 3.8}. Invasive alien species (and other problematic
species, genes and diseases)'® contribute to extinction

15. IUCN threats classification scheme (version 3.2) category 8.
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risks to the greatest degree in North America, followed

by the Caribbean, Mesoamerica and South America
subregions {4.4.4; Figure 3.31}. Marine species invasion is
more frequent in North America, particularly on the Pacific
coast (well established) {3.2.4.2}. Invasive alien species
have numerous negative ecological and socioeconomic
impacts {Tables 3.2, 3.3; Figure 3.31; Boxes 4.21 — 4.24}.
For example, the monetary cost to manage the impact of
zebra mussels on infrastructure for power, water supply
and transportation in the Great Lakes is over $500 million
annually {3.2.3.2, 4.4.4}. In less than 30 years, the Indo-
Pacific lionfish has dramatically expanded its non-native
distribution range to include the eastern coast of the United
States, Bermuda, the entire Caribbean region and the Gulf
of Mexico {4.4.4, Box 4.21}.

Overall, the number of populations or species
threatened with loss or extinction is increasing in the
Americas and the level of threat that they face is also
increasing, but the underlying causes are different
among subregions (well established). Close to a quarter
of the 14,000-species in taxonomic groups comprehensively

assessed by the International Union for Conservation of
Nature in the Americas are evaluated as threatened, with the
highest proportion of assessed endemic species classified
as at risk in the Caribbean {3.5.1}. Aggregate extinction risk
over a period of two decades showed generally heightened
risk levels in the region, particularly in South America (well
established) (Figure 3.30). Particularly high proportions of
forest birds and mammals, most amphibian groups, and
marine species (such as turtles and sharks) are assessed as
facing high-risk levels {3.2.3, 3.4.2, 4.4.5; Figure 3.17}.

On local scales, there are many cases of restoration
initiatives having improved degraded habitats, with
greater biodiversity and a wider range of nature’s
contributions to people provided as the restoration
efforts progress (established but incomplete) {4.4.1,
6.4.1.2}. Successful projects have been undertaken in North
American grasslands, wetlands in North and South America,
coastal forest in Mesoamerica, and sensitive coastal habitats
in all subregions, particularly in the Caribbean. Nevertheless,
restored areas still represent an extremely small proportion
of the total lands and waters in the Americas {4.4.1}.

C. Drivers of trends in biodiversity
and nature’s contributions to people

Some indicators of good quality of life are improving
at regional and subregional scales, such as
increased gross domestic product {4.3.2}, decreased
malnutrition {2.3.1} and increased sources of energy
{2.3.3}; however, other indicators do not show the
same level of improvement such as decreases in
water security {2.3.2}, environmental health {4.4.1},
human health {2.3.4}, sustainable livelihoods {2.3.5},
“cultural continuity” and identity {2.4}, and access
and benefits sharing of nature {2.5} (well established).
Many areas of concern were already identified in the
Millennium Ecosystem Assessment as requiring action, but
they have either improved little or deteriorated further in the
ensuing dozen years (well established) (Figure SPM.5).

The upward trend in the size of the ecological
footprint of the Americas reflects multiple indirect
anthropogenic drivers (underlying factors), including
patterns of economic growth; population and
demographic trends; weaknesses in the governance
systems; and inequity (established but incomplete)
{4.3}. Key economic drivers that may increase pressures
on biodiversity and nature’s contributions to people include
factors related to increases in per capita consumption;
technological developments that increase consumptive
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uses of natural resources; and commerce in cases when

it decouples consumption from products based on nature
and nature’s contribution to people {4.3, 4.7}. Increasing
economic globalization has become an important driver of
regional development, but has resulted in disconnection of
the places of production, transformation and consumption of
resource-based products (established but incomplete). This
disconnection makes socioenvironmental governance and
regulatory implementation more challenging {4.3, 4.7, 5.6.3}.

Economic growth (measured as gross domestic
product and gross domestic product per capita),

in part based on nature’s contributions to people,
and production and use of commodities from

nature, have been major drivers of natural resource
consumption, water use and a decline in water quality
in the Americas (established but incomplete) {4.3}.
Economic growth, as measured as gross domestic product
growth and gross domestic product per capita, which has
increased approximately six-fold since 1960, is a major
driver of natural resource consumption in the Americas, as
is international trade. Patterns of economic growth differ
both among and within the subregions {1.6.3}, and the
benefits of the growth have not been experienced similarly
across and within subregions (well established) {1.1, 2.3.5,



2.5, 4.3.2}. The economic growth of different nations also
reflects the diversity of value systems in the Americas, which
differ among cultural groups and identities across the whole
region (established but incomplete) {2.5.1, 4.3.2, 5.6.4}.

Habitat conversion, fragmentation and
overexploitation/overharvesting are resulting in a loss
of biodiversity and ecosystem functions and a loss

of or decrease in nature’s contributions to people

on local to regional scales in all biomes (established
but incomplete) {3.2.3, 3.4.1, 3.4.2, 3.5.1, 4.4.1, 4.4.5}.
The causes of habitat conversion and fragmentation vary
subregionally and on more local scales, reflecting expansion
of both more extensive and intensive forms of agriculture,
livestock husbandry and forestry, and increases in urbanized
areas and space allocated to infrastructure, including
transportation and energy corridors {4.4.1, 4.4.5}. Habitat
loss and degradation are associated with losses in species
richness, changes in species composition, and erosion of
ecosystem functions and nature’s contributions to people
(well established) {3.4.1; Figure 3.24; 4.4.1, 4.4.4}. For
instance, in the Americas, mangroves have disappeared

at a rate of 2.1 per cent per year due to exploitation (e.g.,
aquaculture), deteriorating water quality, coastal development
and climate change {3.4.2.1}. Overfishing has been
widespread in the Americas for decades, with 20 to 70 per
cent of stocks reduced by past overfishing. This degree

of overfishing has altered ecosystems’ productivity and
functions in many marine and some freshwater systems, and
although overfishing has been reduced or ceased in many
parts of the Americas, overfished stocks and ecosystems are
recovering slowly (established but incomplete) {4.4.5}.

Unsustainable intensification of agricultural production
in many cases has caused habitat conversion,
imbalances in soil nutrients and the introduction of
pesticides and other agrochemicals into ecosystems
(well established). These elevated levels of nutrients and
pollutants have negative consequences for ecosystem
functioning and air, soil and water quality, including major
contributions to coastal and freshwater oxygen depletion,
creating “dead zones” with impacts on biodiversity, human
health and fisheries {1.2.1, 2.2.11, 3.2.1.3, 4.4.2}.

Human-induced climate change has already caused
increased mean and extreme temperatures and/

or, in some places, mean and extreme precipitation
throughout the Americas, with adverse impacts

on ecosystems (well established) {4.4.3, 5.4}. These
changes in weather and local climate have in turn caused
changes in species distributions and interactions and in
ecosystem boundaries, the retreat of mountain glaciers, and
melting of permafrost and ice fields in the tundra {3.4.1.5}.
Climate change has adversely affected biodiversity at the
genetic, species and ecosystem level, and will continue to
do so (established but incomplete) {4.4.2, 4.4.3, 5.5}. This
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is also associated with trends of accelerated tree mortality

in tropical forests {4.4.3}. Climate change is likely to have a
substantial impact on mangrove ecosystems through factors
including sea level rise, changing ocean currents increased
temperature and others {4.4.3, 5.4.11}.

The air, water and soil pollution produced by the
production and combustion of fossil fuels and
introduction of various pollutants has adversely
affected most terrestrial and marine ecosystems,
both directly, through increased mortality of sensitive
plants and animals, and indirectly, through entering
food chains (well established) {4.4.2}. Air pollution
(especially particulates, ozone, mercury, and carcinogens)
causes significant adverse health effects on elderly humans
and infants and on biodiversity (well established). For
example, increasing anthropogenic mercury emissions are
entering the food of wildlife and people with diets dominated
by fish, eggs of fish-eating birds and marine mammals, with
cases where concentrations have reached levels that have
affected reproduction. Ocean acidification is affecting the
calcium carbonate balance in the oceans and on the coasts,
with negative effects on many types of biota, particularly
species with shells or exoskeletons, such as bivalves and
corals {4.4.2, 4.4.3}. In addition, many of the policies

and actions taken to reduce the activities that produce
greenhouse gas emissions, such as the conversion of land
and the intensification of agriculture for biofuel production,
which could have potentially negative consequences for
nature and for important nature’s contributions to people if
not appropriately designed and managed {4.4.1, 4.4.3, 5.4}.

Urbanization and the associated spread of
infrastructure for movement of energy, materials

and people are a rapidly growing driver of loss of
biodiversity and nature’s contributions to people (well
established). However, the nature and the magnitude
of impacts varies substantially among the subregions
of the Americas (established but incomplete). Urban
land-cover change threatens biodiversity and affects nature’s
contributions to people, for example through loss of habitat,
biomass and carbon storage; pollution; and invasive alien
species, among other drivers {3.3.4, 4.4.1, 4.4.4}. The
largest rates of increase in impacts occur in South America
and Mesoamerica, and in coastal areas and habitats already
severely fragmented, such as South American Atlantic Forest
and seagrasses across the Caribbean {3.4.1.1, 4.4.1, 4.7}.

In the Americas, ecosystems and biodiversity are
managed under a variety of governance arrangements
and social, economic and environmental contexts.
This makes disentangling the role of governance and
institutions and processes of drivers of past trends of
nature and nature’s contributions to people complex
(established but incomplete). Environmental governance
policies, which vary in their use across the Americas,
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such as regulatory mechanisms, incentive mechanisms
and rights-based approaches, can be directed to reduce
pressures on nature and nature’s contributions to people
by influencing the supply or demand. Some approaches,
such as public and private voluntary certification schemes
or payment of ecosystem services, take advantage of
markets to influence environmental decisions. The tools
and approaches are not mutually exclusive and have been
used in various combinations by a variety of forms of
institutional arrangements, resulting in different implications
for supporting and promoting the maintenance of nature’s
contributions to people {4.3.1}.

Environmental policies and governance approaches
aimed at reducing pressure on nature and nature’s
contributions to people often have not been
effectively coordinated to achieve their objectives
(well established). Subordination of environment to

economics in policy trade-offs and inequities in distribution
of benefits from uses of nature’s contributions to people
continue to be present in all subregions (established but
incomplete) {4.3, 6.1.1, 6.2, 6.4.2.1, 6.4.2.2, 6.4.3.1}. For
most countries, at national scales, global goals, targets and
aspirations such as the Sustainable Development Goals
and Aichi Targets have been endorsed, but development

of national action plans is often uncoupled from national
development and economic policies, and vary greatly
among countries. This lack of coordination has had adverse
implications for nature, nature’s contributions to people and
quality of life {6.3}. On average, biodiversity and nature’s
contributions to people have been diminishing under the
current governance systems in the Americas, although local
instances of successful protection or reversal of degradation
of biodiversity show that progress is possible (established
but incomplete) {4.4.1, 5.4.7}.

D. Future trends in biodiversity
and nature’s contributions to people
and global goals, targets

and aspirations

Box SPM (1

Hundreds of scenarios have been developed to describe
plausible world futures; nevertheless, this assessment found
only one scenario (Great Transitions) that analyses the entire
region, exploring visionary solutions to the sustainability
challenge, including new socioeconomic arrangements

and fundamental changes in values {5.5}. The Netherlands
Environmental Assessment Agency examines this scenario
through three pathways for realizing the end goal of a more
sustainable world, as described below:

® Global Technology: assumes the adoption of large-scale
technologically-optimal solutions to address climate change
and biodiversity loss, applying a “top-down” approach with a
high level of international coordination.; Under this pathway,
the most important contribution comes from increasing
agricultural productivity on highly productive lands.

¢ Decentralized Solutions: relies on local and regional efforts
to ensure a sustainable quality of life from a “bottom-up”
managed system in which small-scale and decentralized

XXX

Pathways considered in this report.

technologies are prioritized. Under this pathway, the major
contribution is linked to avoided fragmentation, more
ecological farming and reduced infrastructure expansion.

e Consumption Change: contemplates a growing awareness
of sustainability issues, which leads to changes in human
consumption patterns and facilitates a transition towards
less material- and energy-intensive activities. This implies a
significant reduction in the consumption of meat and eggs
as well as reduced wastage, which leads to less agricultural
production and thus the reduction of the associated
biodiversity loss.

* The different pathways are compared to the Business-
as-Usual scenario: a story of a market-driven world in the
twenty-first century in which demographic, economic,
environmental and technological trends unfold without major
changes.

Source: PBL Netherlands Environmental Assessment Agency (2012). Roads
from Rio+20. Pathways to achieve global sustainability goals by 2050. The
Hague: PBL Netherlands Environmental Assessment Agency.
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Figure SPM 7 Pressures driving biodiversity loss in the Americas.

This figure is an outcome of the Global biodiversity model for policy support (GLOBIO) developed by the Netherlands Environmental
Agency (PBL). It was designed to quantify past, present and future human-induced changes in biodiversity at regional and

global scales. The GLOBIO model includes a set of cause—effect relationships, used to estimate the impacts of human-induced
environmental drivers on biodiversity through time. Mean Species Abundance (i.e. the mean abundance of original species in
disturbed conditions relative to their abundance in undisturbed habitat) ) is used as an indicator for biodiversity and reflects the
degree to which an ecosystem is intact. The spatial information on drivers used by GLOBIO is derived from the Integrated Model

to Assess the Global Environment (IMAGE 3.0) (Alkemade et al., 2009) which operates at a resolution of 25 world regions for most
important socioeconomic parameters and a geographical 0.5 x 0.5 degree grid for land use and environmental parameters, but does
not include marine or coastal habitats. Source: PBL Netherlands Environmental Assessment Agency (2012 and 2014). For more

information on the GLOBIO model, visit: www.globio.info®
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Drivers of biodiversity loss and reduced nature’s
contributions to people are projected to increase in
intensity if existing patterns of consumption and the
policies underlying them continue (well established).
All anthropogenic drivers are projected to continue to affect
all ecosystems, across all spatial scales, under all future
scenarios (Box SPM.1), although the specific trajectories
and rates of change in biodiversity and nature’s contributions
to people depend on the assumptions used in the various
scenarios. These multiple drivers are expected to interact,
often in ways that further increase their impact on biodiversity
loss, although the strength of the drivers is projected to vary
with ecosystem type and the extent of past disturbance
(established but incomplete) {4.6, 4.7, 5.3, 5.4, 5.5, 5.6.3}.

16. PBL Netherlands Environmental Assessment Agency (2012). Roads from
Rio+20. Pathways to achieve global sustainability goals by 2050. The
Hague: PBL Netherlands Environmental Assessment Agency.

PBL Netherlands Environmental Assessment Agency (2014). How sectors
can contribute to sustainable use and conservation of biodiiversity. Secretariat
of the Convention on Biological Diversity, Montreal. Technical Series 79.
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Since the start of European settlement, it is estimated
that approximately 30 per cent of the mean species
abundance in the Americas had been lost by 2010.
Despite reported reductions in the rate of degradation
in some units of analysis, the integrated result of a
suite of models (Box SPM.1) is that loss is projected
to continue through 2050 and beyond, with land use
change and climate change the dominant drivers
compared to other drivers such as forestry and
urbanization (established but incomplete) (Figure
SPM 7). The business-as-usual projections suggest that
pressures from agricultural practices were the major aspects
of land-use change and changes in temperature and
precipitation regimes as well as the nature of some related
extreme events were the major aspects of climate change,
in all projections in Figure SPM 7. The magnitude and

time course of the impacts are uncertain (established but
incomplete) {5.5}.
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Policy interventions at vastly differing scales (from
national to local) can lead to successful outcomes

in mitigating negative impacts on biodiversity
(established but incomplete) {5.5} (Figure SPM.7). Due
to the complexity of the issues of biodiversity and nature’s
contributions to people, as well as the universe of possible
policy interventions, there are different options. For instance,
the Global Biodiversity model for policy support uses the
three following pathways: global technology (large-scale
technologically-optimal solutions), decentralized solutions
and consumption change. Under these pathways, climate
change mitigation, the expansion of protected areas and
the recovery of abandoned lands could contribute to either
the reduction or exacerbation of biodiversity loss driven by
crops, pastures and climate change. However, if abandoned
lands are not recovered, the pathways considered lead

to net biodiversity loss. Although the three pathways to
sustainability are expected to result in a reduction of those
pressures on biodiversity in comparison to the projected
baseline scenario for 2050, other pressures on biodiversity,
such as forestry, biofuels and abandoned land, are expected
to increase. Under the business-as-usual scenario, climate
change is projected to become the fastest growing driver
of biodiversity loss by 2050, and a loss of almost 40 per
cent of all original species in the Americas is projected
relative to the current loss of about 31 per cent (a further
loss of approximately 9 per cent). Under the three pathways
to sustainability, a loss of 35 — 36 per cent is projected

by 2050 (a further loss of approximately 4-5 per cent).
Therefore, this model and these scenarios reduce the
projected loss between today and 2050 by about 50 per
cent. This trend varies among subregions. Results from the

Global Biodiversity model for policy support show that those
pathways that consider changes in societal options will lead
to less pressure on nature {5.5}.

It is likely that few of the Aichi Targets will be met by
the 2020 deadline for most countries in the Americas,
in part because of policy choices and trade-offs

with negative impacts on aspects of biodiversity.
Continued loss of biodiversity could undermine
achievement of some of the Sustainable Development
Goals, as well as some international climate-

related goals, targets and aspirations (established
but incomplete) {2.3, 3.2.2, 3.2.3.2, 3.2.4.2, 3.3.1,

3.3.2, 3.4.1.1 }. A large number of studies across
taxonomic groups in temperate and tropical forests,
grasslands and marine systems support links between
biodiversity and productivity, stability and resilience
of ecosystems (well established) {3.1.2, 3.1.3}. Thus,
projections of further loss of biodiversity pose significant
risks to society, because future ecosystems will be less
resilient. Additionally, they are expected to face an even
wider array of drivers than have been the primary causes of
degradation in the past (established but incomplete) {5.4}.
Some environmental and social thresholds (or tipping points:
conditions resulting in rapid and potentially irreversible
changes) are being approached or passed (established but
incomplete) {5.4}. For instance, the interaction of warming
temperatures and pollution is increasing the vulnerability

of coral reefs in the Caribbean {4.4.2, 4.4.3}: under a

4°C warming scenario, widespread coral reef mortality is
expected, with significant impacts on coral reef ecosystems
{6.4.11}.

E. Governance, management

and policy options

A variety of governance processes for biodiversity and
nature’s contributions to people have been developed,
based on the mixture of cultures represented in

the many post-European colonial governments and
societies and the diverse indigenous cultures in the
Americas (well established). Recently, in many areas,
there has been an empowerment of multiple stakeholders,
including indigenous peoples and local communities, in
governance processes at multiple levels, which allowed

for, inter alia, greater opportunities to incorporate their
knowledge into ecosystem management and equity

within decision-making {5.6.2, 5.7}. The widespread
endorsement of agreements on biodiversity, climate

change and sustainable development by almost all the
American countries also allows for the sharing of lessons
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learned under common overall goals for development and
sustainability and potential implementation at subnational,
national or regional levels {6.5}. There is evidence of both
successes and failures in scaling experiences upward

or downward. In addition, there is no single governance
approach or set of approaches to governance that will
address all challenges being faced in the management

of biodiversity and nature’s contributions to people in the
Americas. Mixed governance systems and modes have
proven to have different degrees of effectiveness across
subregions {4.3.1, 6.3} (Table SPM.1). What is now widely
accepted, though, is that ineffective governance undermines
biodiversity and nature’s contributions to people (well
established) {6.3}.
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Figure SPM '8 The plurality of values and interests shaping governance processes and policy
and decision-making in the Americas.

This figure illustrates two hypothetical cases of how a resource management decision flows through the dynamics of governance.
Typically, diverse values and interests of people will inherently have trade-offs, with choices benefiting some while costing others, and
with consequences for nature and the economy. Governance is where and how choices on the use of nature are made, depending on
actors’ values and interests.

Policy interventions that take into account these economic and environmental consequences and take advantage of regional strengths

as opportunities (such as the large social capital, institutional diversity, widespread endorsement of international environmental

agreements) are showing greater potential to achieve an inclusive sustainable development and better quality of life in the Americas.
Source: Own representation

PO2. In an area with overfishing and vulnerable IPLC, a
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STAKEHOL- ON THE ECONOMY PO1. For example, a policy intervention that fosters the

DERS production of a commodity may be profitable for private

sector actors but may result in the loss of high value

Govgrnmgnts, land to IPLC groups as ancestral spiritual places. Central

Pupllc, Private governments and some businesses may assign a high

Indigenous value to the economic dimension of this intervention

peoples and » (e.g. tax revenue), while IPLC groups may feel that their

I(:);:f(l:;:ommunltles quality of life would be harmed by the same intervention.

access restriction, may improve local income and

food security for IPLC and other stakeholders when
employment and recreational options are increased.
Commercial fisheries may however reduce profits due to
limited access to this area.

The plurality of values in the Americas shapes the
use, management and conservation of nature and
nature’s contributions to people {1.1, 2.1.2, 2.5, 4.3.1}
(Figure SPM.8). Addressing this plurality of value
systems, through participative governance processes
and institutions, can contribute to the design and
implementation of effective conservation and
sustainable use plans (established but incomplete).
Such effectiveness can be further increased by combining it
with decentralized decision-making on local and subnational
issues regarding development policies, land tenure and

the rights of indigenous peoples and local communities,

in accordance with national legislation, and decisions on
land use and natural resources exploitation. A diversity of
cases across policy areas, levels of economic development

and political cultures suggest that partnerships and
participatory deliberative processes contribute to a large
class of problem-solving situations and can support effective
governance, because they allow multiple and sometime
conflicting values to be considered at the local scale
(established but incomplete) {6.3}.
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Table SPM (1 Examples of policy options in the Americas: instruments, enabling factors and
country-level challenges.

SU=sustainable use; RE = recovery or rehabilitation of natural and/or human systems; PR = protection.
1. Set-asides: areas set-aside for conservation inside private properties; 2. EbA: ecosystem-based adaptation to climate change;
3. EcoDRR: ecosystem-based disaster risk reduction. Source: Own representation

POLICY
INSTRUMENTS

RY MECHANISMS

1.1 AREA-BASED

Protected areas
Y

Other effective area-
based conservation
measures (OECM)
(e.g., set-asides’)

Indigenous and

Community

Conserved Areas

(ICCA) Vo

1.2 LIMITS

To technology v
(e.g., pollution
control)

To access v
(e.g., tourism,
fisheries)

1.3 MANAGEMENT

Ecosystem v
restoration

Ecosystem-based \V v
approaches

(e.g., EbA? and

EcoDRR?)
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GOALS

ENABLING FACTORS
(Way forward)

Legal basis for protecting or setting
aside specific areas

Community support for
exclusionary measures

Effective management authority by
State, community or private sector
Adequate resources for monitoring
and enforcement

Capacity of self-organization
Official acknowledgement of rights
consistent with national legislation
Mechanisms allowing
co-management and/or self-
governance systems

Adequate background information
and risk analysis to set limits
Technological advances to reduce
or mitigate pollution /by-products
while maintaining economic
efficiency

Adequate resources for monitoring
and enforcement

Governance capacity at local level

Clear rules to manage potential
sources of revenue

Social cohesion and participation

Technological and knowledge
availability

Economic incentives to overcome
high costs favourable policy
environment to promote restoration
Funding for up-front costs to
undertake restoration

Mechanisms for cost recovery of
benefits from successes

Availability of financing
Receptiveness of industries to take
on additional operating costs
Inclusive governance with policy
endorsement of ecosystem

Approaches to management (use
of the best knowledge available)

IMPEDIMENTS
(Challenges more common to some countries
than others)

Weak or unstable legal basis for multi-
sectoral management measures

Insecure funding for on-going surveillance
and enforcement of protection measures
Low compliance with protection measures
Lack of community support for measures
Private sector investments threatened by
spatial exclusions

Fragmentation of sites and/or inadequate
spatial connectivity

Weak or missing recognition of indigenous
peoples and local communities rights

and ownership/access to land by central
governments, neighboring communities or
private sector

Disproportionate political influence of
industries

Technological advances that outstrip or
negate control mechanisms

Low risk aversion in setting limits
Weak monitoring and surveillance for
compliance

Inability to regulate access to areas
Lack of human and financial resources

Excessive expectations from the market of
enhanced consumer demand

Inadequate sharing of benefits

Lack of recognition of restoration in legal
frameworks

Inadequate funding for continuity of
initiatives

Insufficient knowledge to design effective
restoration strategies for specific sites
Lack of elimination of causes of original
degradation

Unreal expectations of time or funding
needed for restoration to reach goals

Weaknesses in science basis for broadening
management context and accountabilities
Lack of cost-effective operational tools to
address full ecosystem effects of sectoral
actions

Lack of knowledge of transferability of
progress from project to project

Absence of policy framework explicitly
calling for ecosystem approaches at
sectoral levels

CHAPTER
-SECTION

3-38.5.2
6-6.4.1.1

2-Box 2.4
2-232
2-235

3 -Box 3.1
3-3.34
3-6

4 -Box 4.5
5-5.4.7
5-5.4.10
6-6.4.1.1

2-226
3-3.4.1.1
5-5.4.11
6-6.4.1.1
6-6.4.1.2

3-3.2.23
3-3.232
3-3.24
4-4.42
6-6.2

4 -Box 4.19
4-433
6-6.6.1

2-228
2-2211
2-2213
4-4.41
5-5.4.7
6-6.4.1.2

3-36

4 -Box 4.14
4-443
4-4-45
6-6.6.3



POLICY
INSTRUMENTS

ENABLING FACTORS
(Way forward)

SUMMARY FOR POLICYMAKERS

IMPEDIMENTS
(Challenges more common to some countries
than others)

CHAPTER
-SECTION

Control of Invasive- v Y
Alien Species (IAS)

2. INCENTIVE MECHANISMS

Payment for v o
Ecosystem Services

(PES)

Offsets v
Eco-certification v

3. RIGHTS-BASED APPROACHES

Rights of Mother V
Earth
Access and Benefit v

Sharing (ABS)

v

v

Strong regulatory frameworks for
pathways of introductions
Availability of technologies for
management and control
Adequate monitoring for early
detection

Local capacity and collaboration
networks for site-level mobilization
of community resources for
management or elimination

Trust building between service
users and providers

Direct linkages between buyers
and sellers

Adequate metrics for calculating
payments

Fair and transparent markets for
exchange of payments
Adequate monitoring when
payment is for ongoing provision
of services

Sufficient science / knowledge
base to quantify both impacts and
expected benefits form offsets;
Sufficient legal basis to authorize
offsets as a mitigation options
Adequate capacity for enforcement
management and monitoring;
Transparent and inclusive settings
for establishing appropriate trade-
offs of offsets for likely impacts.

Adequate knowledge to set and
enforce standards

Reliable chain of custody for
certified products

Demand in high-value markets
that can bear price increment for
certainty of sustainability,

High consumer recognition and
credibility for certification labels

Capacity of self-organization
Official acknowledgement of rights
consistent with national legislation
Mechanisms allowing
co-management and/or self-
governance systems

Human and institutional capacities
to grant access

Capacity to monitor and negotiate
mutually agreed terms

Robust legal frameworks to require
sharing benefits

Inclusive, participatory
mechanisms for establishing
agreements

Shortage of scientific information on 2-22.15
invasion pathways and likelihood of 2-234
successful establishment 3-3.223
Low awareness of risks by people involved 3-3.232
in major invasion pathways 3-3242
Inadequate facilities for interception and 3-6
quarantine facilities 4-444
6 - Box 6.3

Inadequate or insecure funding for ongoing
interception, monitoring and control

6-6.4.3

2-251
4-431
6-6.4.2.1

Low return on investment for those paying
for services

Weak information basis for calculating
appropriate payments

Land tenure rights not adequate protected
from payment arrangements

Power structures that do not promote
equitable and transparent payment
agreements or distribution of payments
Lack of recognition of non-market values of
Nature and NCP when negotiating payment
agreements, or lack of measures or
governance processes to protect to values

Many weaknesses or gaps in knowledge 6-6.4.2.2
basis for trade-off metrics, establishing
equivalence, additionality, reversibility and
appropriate time-scales, longevity

Low availability of areas for spatial delivery
of offsets

Lack of resources for ongoing compliance
monitoring

Low adaptability of agreements on offsets,
once established, if monitoring shows that
benefits accruing are lower than expected
or impact higher

2-2213
2-2215
2-2221
6-6.4.2.3

Weak government — private sector linkages

High up-front costs to demonstrate
sustainable practices and earn certification,
before any economic benefits are realized

Increases in operating costs so large that
market competitiveness may be lost

Lack of transparency in markets

6-6.4.2

Inadequate recognition of “rights” of non- 2-24
human persons in law 3-Box 3.3
Challenges in delimiting when such rights 4 - Box 4.7
would be transgressed in areas already 6-6.35
urbanized or under intensive cultivation

Weak legal basis to require benefit sharing 2-24

of many uses of Nature 2-25
Unrealistic expectations of quantity of 2 -Box 2.6
monetary benefits 2-27
Complexity and lengthy procedures for 6-6.4.3.1

setting benefits

Fundamental challenges to property rights,
including intellectual property rights
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Figure SPM ‘9 Percentage of terrestrial, marine and total protected area coverage in the
Americas region and subregions. Source: Based on United Nations Environment
Programme-World Conservation Monitoring and International Union for
Conservation of Nature (2015), synthesized by Brooks et al. (2016).""
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Biodiversity conservation and sustainable use

and governance processes related to nature’s
contributions to people are increasingly more
inclusive. However, regardless of the degree of
participation in governance, existing social and
cultural inequalities can be reinforced by unequal
power exercised by different participants within
the governance processes when decisions are
being made about nature and the use of nature’s
contributions to people (Table SPM.1) (well
established). As the population in the Americas becomes
increasingly urban, trade-offs between the livelihoods of
primary users of nature’s contributions to people (e.g.,
indigenous peoples and local communities and rural and
coastal people) and secondary users (e.g., suburban
and city dwellers) mean that decision-making power is
likely to shift increasingly towards those who have a less
direct relationship to nature’s contributions to people for
their livelihoods {2.3.5, 2.5, 4.3.1}. This can decrease
the influence of management systems and locally
adapted technologies developed by indigenous and
local communities rooted in knowledge acquired through
centuries of experience with agricultural production,
domestication of plants, use of medicines, protection of

XXXV

soils, etc. (established but incomplete) {2.4, 5.6.2}. Such
power inequalities can strongly influence the outcomes of
discussions about trade-offs among nature’s contributions
to people or between biodiversity protection or use. The
effectiveness of participatory governance systems can be
enhanced with a number of enabling conditions (Table
SPM.1), including building capacity among all stakeholder
groups to engage in such processes and providing equal
access to information relevant to the governance dialogue,
in accordance with national legislation.

Within governance arrangements, several types of
policy instruments are available. Measures to protect
biodiversity in the Americas, including regulatory
mechanisms, incentive mechanisms and rights-

17. United Nations Environment Programme-World Conservation
Monitoring Centre and International Union for Conservation of Nature
(2015). Protected Planet: The World Database on Protected Areas
(WDPA). Cambridge, United Kingdom of Great Britain and Northern
Ireland. Retrieved from www.protectedplanet.net.

Brooks, T.M., H.R. Akcakaya, N.D. Burgess, S.H. Butchart, C. Hilton-
Taylor, M. Hoffmann, D. Juffe-Bignoli, N. Kingston, B. MacSharry, M.
Parr, L. Perianin, E.C. Regan, A.S. Rodrigues, C. Rondinini, Y. Shennan-
Farpon, and B.E. Young (2016). Analysing biodiversity and conservation
knowledge products to support regional environmental assessments.
Scientific Data, 3, [160007]. DOI: 10.1038/sdata.2016.7.
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based approaches, have increased and diversified
over the last 30 years (well established) {4.3.1, 6.4}
(Table SPM.1). In addition to conservation and protected
areas, spatial measures now include indigenous peoples
and local communities’ reserves, private conservation
initiatives, and conservation measures in the managed
landscapes matrix which incorporate biological corridors
{2.2.8, 6.4.1}. However, protection efforts are unevenly
distributed across subregions and among units of analysis,
and large differences in protection efforts persist for
terrestrial, freshwater and marine ecosystems {2.2.8,
3.4.1} (Figure SPM.9). Also, without adequate monitoring
and enforcement, the effectiveness of such protection is
questionable or low in many instances. The establishment
of conservation areas has contributed to reducing the
rate of deforestation in South American biomes, although
anthropogenic fires, pollution from off-site activities and
illegal logging, which are all recognized degradation
drivers, were identified within these areas (established but
incomplete) {6.4.1}. The causes of weak effectiveness

of spatial protection measures, when it occurs, include
poor selection or inappropriate configuration of sites to
be protected, poorly designed management plans for

the protected areas, inadequate resources or efforts for
implementation and enforcement of the measures, and
insufficient monitoring of the biodiversity to be protected,
such that adaptive management cannot be applied
(established but incomplete) {6.4.1}.

Ecological restoration is having positive effects at local
scales. Restoration has sped up ecosystem recovery
significantly in the majority of cases considered, and
improved the ability of such areas to provide nature’s
contributions to people (established but incomplete)
{4.4.1, 5.4}. However, restoration of ecosystems and
species has high up-front costs and usually requires long
periods of time {6.4.1.2}. Furthermore, full reversal of
degradation, if possible at all, has not been demonstrated,
and non-material contributions may not be restored for
some people (established but incomplete). Also, restoration
activities in some biomes, such as non-forest systems in the
tropics and subtropics (especially wetlands, savannas and
grasslands), are still rare, despite high rates of degradation
and subsequent losses of nature’s contributions to people.
Sustainable use to avoid degradation is clearly preferable

to restoration of degraded diversity and the corresponding
reduction in nature’s contributions to people {4.4.1}.

Protected and restored areas are relevant for
maintaining options and increasing security in
providing nature’s contributions to people in the

long term {6.4.1.1} and have an important role in
conservation planning; however, they are likely

to comprise a minority of the land and sea (well
established). Diverse, more integrative strategies, from the
holistic approaches of many indigenous peoples and local

SUMMARY FOR POLICYMAKERS

communities in the Americas {2.4} to the ecosystem-based
approaches of sectoral management, are generally effective
when appropriately implemented (Table SPM.1). Nature’s
contributions to people also can be greatly enhanced and
secured within human-dominated landscapes, such as
agricultural landscapes and cities, and strategies for making
human-dominated landscapes supportive of biodiversity
and nature’s contributions to people are important.

Such strategies could include multifunctional, diverse,
heterogeneous landscapes, which contribute to the diversity
of nature’s contributions to people and allow for a better
balance of different types of nature’s contributions to people
{2.2.13, 4.4.4}, and are effective means of maintaining
options for access to many nature’s contributions to people
in the future (established but incomplete) {2.2.8}.

Mainstreaming conservation and sustainable use

of biodiversity in productive sectors is extremely
important for the enhancement of nature’s
contributions to people (well established). However,

for most countries of the region, the environment has

been mostly dealt with as a separate sector in national
planning, and has not been effectively mainstreamed across
development sectors {6.2}. Greater mainstreaming is
occurring in many governments, but scope for substantially
more progress has been identified in many reviews,
including by the Conference of the Parties to the Convention
on Biological Diversity at its thirteenth meeting in December
2016 (well established) {6.3.3}.

Policymaking is more likely to be effective in
achieving conservation and development goals when
it takes into account (i) trade-offs between both
short- and long-term conservation and development
goals and their effects on different beneficiaries, (ii)
transboundary issues and (iii) leakage and spillover
effects (established but incomplete). All biome types in
the Americas face multiple pressures, and although cases
of simultaneous improvements in biodiversity, nature’s
contributions to people and quality of life can be found,
these instances are rare (established but incomplete) {5.4}.
More commonly:

a. Trade-offs are made that result in at least short-term
losses in some aspects of biodiversity and nature’s
contributions to people, either in order to increase the
amount or availability of other nature’s contributions
to people (e.g., commodity-oriented agriculture) or
to pursue activities not directly dependent on nature
or nature’s contributions to people but nevertheless
impacting nature (e.g., building transportation
infrastructure). It is common for these trade-offs to be
experienced in different ways by people with different
world views and cultures, depending on their values
{2.1.2, 2.7} (Figure SPM.8). This is true for all biomes
or vegetation types in the Americas, as all biomes
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Figure SPM 10 Bundles of nature’s contributions to people (NCP) that are considered to be a
priority for achieving Sustainable Development Goals (SDGs).

Bundles of nature’s contributions to people that are a priority for achieving the Sustainable Development Goals. To identify the
nature’s’contributions to people that potentially contribute the greatest amount to achievement of specific Sustainable Development
Goals, expert opinions were elicited from the Americas assessment authors to determine the level of consensus regarding the

three most important nature’s contributions to people for each Sustainable Development Goal*. Statistical methods were then

used to identify clusters with similar relationships between nature’s contributions to people and Sustainable Development Goals.
Blank cells indicate that no expert identified it as a priority, and the size of dots within cells illustrates the level of consensus among
experts (percentage of respondents who prioritized a nature’s contributions to people for a specific Sustanaible Development Goal).
Source: Data collected by C.B. Anderson, C.S. Seixas & O. Barbosa from >1/3 of the experts actively contributing to the Americas
Assessment in all the chapters. Analysis by J. Diaz in R software package.
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produce nature’s contributions to people important to
quality of life for local inhabitants of the areas under
pressure, and often for much larger areas or globally.

b.  National governance processes and institutions to
address sustainability of resource use and biodiversity
conservation are challenged in several ways on both
larger and smaller scales {4.3.1}. The root causes of
some threats to biodiversity and nature’s contributions
to people, such as ocean acidification, plastic
pollution in oceans and climate change, are inherently
above the national scale {4.4.2, 4.4.3}. Efforts to
address these successfully can include international
collaborations that could improve the effectiveness of
national and subnational plans, and, where institutional
arrangements allow, transboundary governance of
nature’s contributions to people (established but
incomplete) {6.4; Box 6.3}.

c. Implementation of some policies can lead to adverse
impacts (i.e. loss of biodiversity) in other regions,
through leakage and spillover effects (established but
incomplete). Therefore, it is critical to assess whether
policies are likely to have negative impacts elsewhere.
Causal interactions between distant places and leakage
and spillover effects in many levels and scales across
the region can be considered when implementing
policies {4.3, 4.7, 5.6.3, 6.3.4}.

Effective implementation of public policies and
instruments can address effective biodiversity
conservation and provision for nature’s contributions
to people (well established). However, the increasingly
broad arrays of policy instruments used by a range of actors
to support the management of biodiversity and nature’s
contributions to people and to avoid or mitigate impacts
on the different ecosystems have not added up to overall
effectiveness at the national or subregional scales, although
they are often effective locally (established but incomplete).
Although policy development and adoption are important,
there are other factors that must be addressed for effective
biodiversity conservation and provision and maintenance
of nature’s contributions to people. Implementation of
public policies is most effective with, inter alia, appropriate
combinations of behavioural change {4.3.1, 5.4.7},
improved technologies {4.3.4, 5.4.7, 6.6.4}, effective
governance arrangements {5.4.7, 6.3}, education and
public awareness programmes {6.3.5, 6.4.1.1, 6.4.1.2},
scientific research {6.6.4}, monitoring and evaluation
{6.4.1; Table 6.1; 6.4.2, 6.6.1, 6.7}, adequate finance
arrangements {6.4.2.1}, and supporting documentation
and capacity-building {6.6.4}.Addressing these factors to
promote conservation and sustainable use of biodiversity
and nature’s contributions to people can be aided by
enabling governance arrangements, including partnerships
and participatory deliberative processes, and recognition

SUMMARY FOR POLICYMAKERS

of the rights of indigenous peoples, local communities and
people in vulnerable situations, in accordance with national
legislation. Effective implementation can also be facilitated
when policies are perceived as presenting opportunities for
stakeholders, including individuals, communities and the
private sector, and not just imposing further limitations on
their choices {6.3.1; Table 6.1}. Additionally, policymakers
can use trade-off analyses and plural valuations to
maximize both nature conservation and development
{2.5.1, 2.7}. Bundles of nature’s contributions to people
can be prioritized in policy interventions to achieve specific
Sustainable Development Goals related to health, food and
material security, energy and climate, water quality and
quantity, and relational values of nature (Figure SPM.10).
The expert judgment of the authors suggests that while it
is clear that some material nature’s contributions to people
are crucial to achieving a specific Sustainable Development
Goal, it is also evident from the plurality of values involved
in quality of life that non-material nature’s contributions to
people, such as learning and inspiration and maintenance of
options, are also important {2.7; Table 2.25}.

Knowledge gaps were identified in all chapters. The
assessment was hampered by the limited information
(a) on the impact of nature’s contributions to people
to quality of life, particularly because there is a
mismatch between social data related to quality of
life produced at the political scale and ecological
data produced at a biome scale; (b) on non-material
nature’s contributions to people that contribute to
quality of life; (c) for assessing the linkages between
indirect and direct drivers and between the drivers
and specific changes in biodiversity and nature’s
contributions to people; and (d) on the factors that
affect the ability to generalize and scale the results

of individual studies up or down (well established).
Much biodiversity remains to be scientifically recorded for
all types of ecosystems, particularly in the South American
subregion and in the deep oceans in general. Short-term
and long-term policy evaluation in the Americas is generally
insufficient. This is most pronounced in Mesoamerica, South
America and the Caribbean. Investments in generating new
knowledge on these matters may better elucidate how
human quality of life is highly dependent on a healthy natural
environment, as well as how threats to natural environments
affect quality of life in the short, median and long term.
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APPENDIX 1

Communication

of the degree of confidence

Figure SPM ‘A @ The four-box model for the qualitative communication of confidence.

Confidence increases towards the top-right corner as suggested by the increasing strength of shading. Source: IPBES (2016)'®
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QUANTITY AND QUALITY OF EVIDENCE

In this assessment, the degree of confidence in each main
finding is based on the quantity and quality of evidence
and the level of agreement regarding that evidence (Figure
SPM.A1). The evidence includes data, theory, models

and expert judgement. Further details of the approach

are documented in the note by the secretariat on the
information on work related to the guide on the production
of assessments (IPBES/6/INF/17).

18. IPBES, Summary for policymakers of the assessment report of
the Intergovernmental Science-Policy Platform on Biodiversity and
Ecosystem Services on pollinators, pollination and food production.
S.G. Potts, V. L. Imperatriz-Fonseca, H. T. Ngo, J. C. Biesmeijer, T. D.
Breeze, L. V. Dicks, L. A. Garibaldi, R. Hill, J. Settele, A. J. Vanbergen,
M. A. Aizen, S. A. Cunningham, C. Eardley, B. M. Freitas, N. Gallai,
P. G. Kevan, A. Kovacs-Hostyanszki, P. K. Kwapong, J. Li, X. Li, D.
J. Martins, G. Nates-Parra, J. S. Pettis, R. Rader, and B. F. Viana
(eds.)., secretariat of the Intergovernmental Science-Policy Platform
on Biodiversity and Ecosystem Services, Bonn, Germany, 2016.
Available from www.ipbes.net/sites/default/files/downloads/pdf/spm
deliverable 3a pollination 20170222.pdf.
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The summary terms to describe the evidence are:

® Well established: comprehensive meta-analysis
or other synthesis or multiple independent studies
that agree.

0 Established but incomplete: general agreement
although only a limited number of studies exist; no
comprehensive synthesis and/or the studies that exist
address the question imprecisely.

) Unresolved: multiple independent studies exist but
conclusions do not agree.

0 Inconclusive: limited evidence, recognizing major
knowledge gaps.



APPENDIX 2

SUMMARY FOR POLICYMAKERS

Nature’s contributions

to people

This appendix describes the evolving concept of nature’s
contributions to people and its relevance to this IPBES
regional assessment.®

Nature’s contributions to people are all the contributions,
both positive and negative, of living nature (i.e., diversity
of organisms, ecosystems and their associated ecological
and evolutionary processes) to the quality of life of people.
Beneficial contributions from nature include such things as
food provision, water purification, flood control and artistic
inspiration, whereas detrimental contributions include
disease transmission and predation that damages people or
their assets. Many of nature’s contributions to people may
be perceived as benefits or detriments depending on the
cultural, temporal or spatial context.

The concept of nature’s contributions to people is intended
to broaden the scope of the widely-used ecosystem
services framework by more extensively considering

views held by other knowledge systems on human-nature
interactions. It is not intended to replace the concept of
ecosystem services. The concept of nature’s contributions
to people is intended to engage a wide range of social
sciences and humanities through a more integrated cultural
perspective on ecosystem services.

Ecosystem services has always included a cultural
component. For example, the Millennium Assessment?
defined four broad groups of ecosystem services:

) Supporting services (now part of “nature” in the IPBES
Conceptual Framework)

® Provisioning services

19. Diaz, S., Pascual, U., Stenseke, M., Martin-Lépez, B., Watson, R.T,,
Molnér, Z., Hill, R., Chan, K.M.A., Baste, |.A., Brauman, K.A., Polasky,
S., Church, A., Lonsdale, M., Larigauderie, A., Leadley, PW., van
Oudenhoven, A.PE., van der Plaat, F., Schréter, M., Lavorel, S.,
Aumeeruddy-Thomas, VY., Bukvareva, E., Davies, K., Demissew, S.,
Erpul, G., Failler, P., Guerra, C.A., Hewitt, C.L., Keune, H., Lindley,
S., Shirayama, VY., 2018. Assessing nature’s contributions to people.
Science 359, 270-272. https://doi.org/10.1126/science.aap8826.

20. Millennium Ecosystem Assessment (2005). Ecosystems and human
well-being. (Island Press, Washington, D.C.).

® Regulating services
® Cultural services

At the same time, there has been a long-standing debate

in the ecosystem services science community, and in policy
circles, about how to deal with culture. The social science
community emphasizes that culture is the lens through
which ecosystem services are perceived and valued. In
addition, the groups of ecosystem services have tended to
be discrete, while nature’s contributions to people allow for
a more fluid connection across the groups. For example,
food production, traditionally considered to be a provisioning
service, can now be categorized both as a material and a
non-material contribution by nature to people. In many — but
not all — societies, people’s identities and social cohesion are
strongly linked to growing, gathering, preparing and eating
food together. It is thus the cultural context that determines
whether food is a material contribution by nature to people,
or one that is both material and non-material.

The concept of nature’s contributions to people was
developed to address the need to recognize the cultural
and spiritual impacts of biodiversity, in ways that are not
restricted to a discrete cultural ecosystem services category,
but instead encompass diverse world views of human-
nature relations. Nature’s contributions to people also make
it possible to consider negative impacts or contributions,
such as disease.

There are 18 categories of nature’s contributions to
people, many of which closely map onto classifications
of ecosystem services, especially for provisioning and
regulating services. These 18 categories of nature’s
contributions to people are illustrated in Figure SPM.2.
The 18 categories fall into one or more of three broad
groups of nature’s contributions to people regulating,
material and non-material.
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SETTING THE SCENE

EXECUTIVE SUMMARY

o The Americas region is highly biologically
diverse, hosting seven of the 17 most biodiverse
countries of the world and encompassing 14 units of
analysis across 140 degrees of latitude {1.1}. The
Americas include 55 of the 195 terrestrial and freshwater
world ecoregions with highly distinctive or irreplaceable
species composition. The region is home to 20 per cent of
globally identified key biodiversity areas, 26 per cent of
global terrestrial biodiversity hotspots, and the Gulf of
California and Western Caribbean are included in the top
18 marine biodiversity conservation hotspots. The region
also has some of the most extensive wilderness areas in the
planet, such as the Pacific Northwest, the Amazon, and
Patagonia, and contains three of the six longest coral reefs
in the world.

o The Americas is also culturally and socio-
economically diverse, home to some of the most
industrialized urban areas on the planet and to indigenous
and other local people striving to maintain and protect their
cultures. The region is populated by a uniquely large
proportion of immigrants (and their descendants) from all
parts of Europe, Asia and Africa, in addition to the more
than 66 million indigenous peoples who have persisted
despite centuries of land expropriation and, in some cases,
active persecution and even genocide. Human population
density in the Americas ranges from 2 per100 km? in
Greenland to over 9,000 per km? in several urban centers.
The Americas region contains two of the ten countries with
the highest Human Development Index in the world as well
as one with the lowest human development level {1.6.1-
1.6.3}.

o Ecosystems in the Americas provide essential
contributions to the economy, livelihoods, food,
water, and energy security, and to the eradication of
poverty in the region. Increases in the use of nature
has resulted in the region being the largest global
exporter of food. People’s quality of life in the Americas is
highly dependent on nature’s material contributions
(including food and feed, medicine, energy, fibers, and
construction materials) to achieve food, water and energy
security, and to generate income and support livelihoods
and health. The Americas is an important commodity
producer: countries of the Americas are amongst the top
10 producers (in terms of volume in 2014 and 2015) of

wheat, rice, sugar, coarse grains, tea, coffee, cocoa, and
orange juice. Several countries are important producers of
aquaculture and fisheries in terms of volume of fish,
crustaceans and molluscs harvested in 2014. The United
States of America and Brazil are the second and third
largest meat producers (in terms of volume in 2013 or
2014). These two countries in addition to Argentina are the
world’s top three major oil seed (soybeans, rapeseed,
cottonseed, sunflower seed and groundnuts) producers (in
terms of volume in 2014 to 2015) {1.3.2}. The region has a
mosaic of indigenous, small-scale, and large-scale
agriculture production, which builds on a foundation of the
biodiverse American tropics and montane regions. These
regions are major centers of origin for domesticated plants,
some of which have subsequently become important
globally-traded crops {1.1}.

o Forests and wetlands are the ecosystems mostly
recognized for their role in the regulation of
freshwater supplies, which is abundant (compared to
the global average) but unevenly available across
geographies and time. Some cities in South America face
severe water scarcity episodes during specific times of the
year (Bogota, Quito, La Paz, Lima) as well as in states of the
United States of America such as California, Texas and
Florida. Areas with high scarcity occur where densely
populated areas compete with intensely irrigated agriculture,
or areas with reduced water storage. Climate change
impacts and unsustainable rates of extraction of freshwater
result in reduced river flows as in the Colorado River.
Groundwater depletion also occurs in the Americas (Mexico
and United States of America), affecting water users,
business operations, and biodiversity {1.2.1,1.3.2}.

o Trends in livelihoods and good quality of life
depend not only on material nature contributions to
people (e.g. fish, food, fiber) with high economic
value, but also on non-material nature’s
contributions to people (e.g. learning and
experiences, supporting identities) and regulating
(e.g. regulation of extreme events, disease,
pollination) that often are not accounted for in
traditional economic measures {1.3.2}. The perception
of nature’s contributions to people depends on a person’s
worldview. Nature’s non-material contributions help
societies achieve a compassionate and equitable life by
providing opportunities for learning and inspiration for
culture, as well as helping form identity, social cohesion,
and symbolic bonds with nature.
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o There is considerable evidence of the harmful
effects of nature’s degradation on public health,
livelihoods and both regional and national economies
in the Americas {1.2.1}. The harmful effects of nature
degradation (e.g. air and water pollution, deforestation)
disproportionately affect the poorest populations and
therefore pose a threat to inclusive development {1.3.1}. The
degradation of nature frequently involves the loss of (natural)
assets, which are typically not taken into account in
traditional economic measures. Thus, a country may deplete
a natural resource base (e.g. forests) to provide positive
economic gains even as that resource depletion has other,
unaccounted-for consequences, such as degrading
regulating contributions (e.g. water supply) and non-material
contributions to good quality of life, including recreation,
spirituality, religion, and identity.

o Agricultural production has increased its
footprint through the extensification (spreading to
new areas), and intensification (greater use of
technologies), producing elevated nutrient loading,
and introducing pesticides and other agrichemicals
into ecosystems. These elevated levels of nutrients and
pollutants have negative consequences for ecosystem
function, and air, soil and water quality, including major
contributions to coastal and freshwater oxygen depletion
creating “dead zones” with impacts on biodiversity, human
health, and commercial fisheries {1.2.1}.

o The plurality of values in the Americas shapes
use, management and conservation of nature and
nature’s contributions to people {1.1}. In particular,
trade-offs are experienced in different ways by people
holding different worldviews and cultures, depending on
their values {1.1}. Regional differences can also influence the
way policies affect value given to ecosystems {1.2.4}.
Policies addressing ecotourism could emphasize the
substantial economic benefits from recreational use
associated with ecotourism in conserved areas or give more
weight to protective approaches to biodiversity conservation
and restrict ecotourism stringently {1.5.5}.

o All policies can affect nature’s health, and thus
its contributions to people, by altering positively and
negatively how governments, institutions, and
individuals interact with people and nature through
regulation, incentive mechanisms, and rights-based
approaches {1.5.5}. Benefits from policies providing
incentives for increasing or protecting some elements of
nature, if not designed and implemented carefully, bring
costs of in the loss or reduction of other aspects of nature or
nature’s contributions to people. For example, the creation
of protected areas may come at the cost of displacement of
local community uses of the areas, such as when marine
protected areas attract significant ecotourism revenues, but
displace community-based fisher families with few

alternative options for livelihoods. Policies can also provide
purposeful or incidental disincentives to using nature and
nature’s contributions to people responsibly provide
disincentives to use nature and nature’s contributions to
people responsibly. For example, in the energy sector,
domestic subsidies of fuel prices promote overutilization of
these resources, increase greenhouse gas emissions, which
have a negative contribution to climate change accelerating
its impacts on biodiversity and people. Alternative policies
such as carbon tax or eliminating subsidies for producing or
consuming fossil fuels may have different consequences,
including improving energy efficiency, development of
renewable energy sources and generating health benefits for
people. However, such alternatives must be considered fully,
as hydroelectric power may require substantial modifications
to natural watersheds, and mining the raw materials needed
for solar panels can have a large environmental footprint.

@ These trade-offs highlight the complexities that
exist in developing responsible policies for
conservation and sustainable use of nature and
nature’s contributions to people and the importance of
the efforts of the Intergovernmental Panel on
Biodiversity and Ecosystem Services Regional
Assessments to consider the multiple knowledge
systems and the values of diverse worldviews,
including the use of scenarios and models effectively
{1.5.5}.The effectiveness and impact of policies and
interventions related to nature’s components depend on the
way societies perceive the world, negotiate interests,
prioritize problems, and find feasible solutions that respect
social, institutional, and environmental settings. Such
enabling conditions are essential to foster a successful
implementation of policies that include environmental and
other societal issues (e.g. poverty reduction, including local
knowledges and minorities).

0 The objectives of this Assessment are to: a) evaluate
the contribution of biodiversity and ecosystem functions and
services to the economy, livelihoods, food security, and
good quality of life in the Americas; b) identify major trends
of biodiversity and ecosystems (nature) and ecosystem
functions and services, as nature’s contributions to people;
) assess the implications of these trends for human
well-being (quality of life) experienced by various societies
and cultures; d) identify future potential threats to
biodiversity and ecosystems (nature) as well as the nature’s
contributions to people that they provide) and the
implications of the threats for a good quality of life; and €)
identify opportunities for avoiding or mitigating threats to
biodiversity, ecosystems (nature) and nature’s contributions
to people and when appropriate for restoring nature. The
Assessment is structured around the different subregions
(North America, Mesoamerica, the Caribbean, and South
America), taking into account the distinct biophysical
features of major biomes (Intergovernmental Panel on



Biodiversity and Ecosystem Services units of analysis) in
each subregion and the multiple types of social and
economic distributions of wealth and access to nature’s
contributions to people.

@ In this Assessment, we synthesize existing knowledge
to quantify, to the extent possible, the magnitude and trends
in nature’s contributions to people enjoyed by the people of
the Americas and assess how these contributions add to
quality of life of various cultures in the region. We also
assess the impact of several ongoing pressures on nature
and nature’s contributions to people including urbanization
and depopulation of rural areas, natural resource
exploitation, pollution, climate change, loss and degradation
of natural habitats (terrestrial, freshwater, coastal and
marine). Within subregions, these syntheses and
assessments are done by major biomes with attention to
socio-economic and cultural differences.

@ Our purpose is to make policy-relevant knowledge
accessible and useful, working towards improved
governance of and the sustainable use of nature and
nature’s contributions to people. To do this, we take a
multidisciplinary and multi-knowledge systems approach.
We identify the specific needs of each of the main American
subregions regarding access to decision-support tools at
different scales, knowledge gaps and capacity-building
needs, including the development of capacity for future
sustainable uses of nature and nature’s contributions

to people.
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@ This chapter also introduces key concepts such as
nature’s contributions to people, units of analysis and the
Intergovernmental Panel on Biodiversity and Ecosystem
Services conceptual framework used in this Regional
Assessment. Furthermore, this chapter introduces the key
core questions posed by policymakers during the scoping
phase prior to this Assessment and how several chapters in
this Assessment address them. The target audience of this
Assessment is primarily policymakers whose work may
affect or be affected by nature or nature’s contributions at all
levels and the United Nations programmes and multilateral
environmental agreements that are key clients for
Intergovernmental Panel on Biodiversity and Ecosystem
Services reports. A broader audience includes
intergovernmental and non-governmental organizations,
business and industry, practitioners, indigenous and local
knowledge holders, community-based organizations, the
scientific community, and the general public
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1.1 OVERVIEW OF THE
REGION

The Americas covers the widest range of latitude of any
of the Intergovernmental Science-Policy Platform on
Biodiversity and Ecosystem Services (IPBES) Regional
Assessments. It includes wide expanses of deserts,
grasslands, savannas and forests in different climatic
conditions (polar, temperate, mediterranean, arid, sub-
tropical, tropical) and topographic settings (plains, plateau,
mountains). This region has the largest proportion of
freshwater resources (Great Lakes and Amazon basin) and
extent of rainforest, and the longest terrestrial mountain
range (Andes).

The Americas include 55 of the 195 terrestrial and freshwater
world ecoregions with highly distinctive or irreplaceable
species composition (Olson & Dinerstein, 2002). The region
hosts 20% of globally identified key biodiversity areas, 26%
of globally-identified terrestrial biodiversity hotspots, and
the Gulf of California and Western Caribbean are included
in the top 18 marine biodiversity hotspots and conservation
priorities for tropical reefs (Olson et al., 2001; Roberts et

al., 2002; Marchese, 2015; UN, 2016a; World Database

of Key Biodiversity Areas, n.d.). The region has some of

the most extensive wilderness areas in the planet, such as
the Pacific Northwest, the Amazon and Patagonia. It also
contains the Mesoamerican reef, which is the largest barrier
reef in the western hemisphere, and three of the six longest
coral reefs in the world (World Atlas, 2017; WWF, 2017).
The region is also a main center of origin and domestication
for important crops such as potato, quinoa, maize, beans,
cacao, tomatoes, squash, chili (Clement et al., 2010;
Galluzzi et al., 2010; Parra & Casas, 2016). The Americas
are home to globally outstanding terrestrial, freshwater and
marine biodiversity, many of the richest biomes, and some
of the world’s most important biodiversity hotspots (e.g.
Tropical Andes, Brazilian Cerrado and South American
Atlantic Forest, California Floristic Province, Mesoamerica,
Central Chile, western Ecuador, coral reefs of the Caribbean)
(Myers et al., 2000; UN, 2016a). Well-functioning terrestrial,
marine and freshwater ecosystems in the Americas underpin
regulating functions highly relevant to environmental
processes. These include functions such as the regulation
of freshwater quantity, flow, and quality (Russi et al.,

2013; Grizzetti et al., 2016), carbon and nutrient cycling
(Anderson-Teixeira et al., 2012), moderation of extreme
natural hazards (e.g. vegetation and wetlands help prevent
floods), and coastal protection (coastal wetlands and coral
reefs provide buffer against waves, storms, and sea level
rise) (Ferrario et al., 2014; Van Zanten et al., 2014).

People’s quality of life in the Americas is highly dependent
on nature’s material contributions (including food and feed,

medicine, energy, fibers, and construction materials) to
achieve food, water and energy security, and to generate
income and support livelihoods and health. The region has
the top producers of many agricultural commodities, such
as sugar, coffee, and orange juice (Brazil) and coarse grains
(USA) (The Economist, 2017). While the region has only
15% of the world’s population, it accounts for 34% of the
global Gross Domestic Product at purchasing power parity
(GDP,,) in 2016 (UNDP, 2016; section 4.3.2), contributes
around 41% of global ecosystems’ biocapacity’, and 23%
of the world’s ecological footprint (with 171% higher per
capita ecological footprint than the global average) (Global
Footprint Network, 2016).

The region is a mosaic of peoples living in diverse socio-
economic and political settings with different values, world
visions, and interests in nature and its benefits to them. The
region still has large local populations producing cash and
various subsistence products on small holdings or through
small-scale fishing, with a considerable contribution to their
local communities and nearby cities.

A good quality of life in the Americas is also based on
non-material nature’s contributions to people (NCP). Nature
can help societies achieve a compassionate and equitable
life and provide learning and inspiration for culture, identity,
and social cohesion. The beauty of nature reflected in art
and architecture has inspired communities and individuals
for centuries. Some worldviews, especially from indigenous
communities in the Americas (accounting for 5% of the
population in the continent), show remarkable symbolic
links with nature, some perceiving it as an entity with its own
rights. For example, Bolivia and Ecuador explicitly recognize
the importance of “Mother Earth and living in harmony

with nature” in their legal frameworks (Gregor Barié, 2014;
Guardiola & Garcia-Quero, 2014; Pacheco, 2014). Several
national parks and areas of biological significance have been
created at sites of former sacred areas, for example the Alto
Fragua Indiwasi National Park, the first Colombian national
park, created at the request of indigenous communities,
and the biodiversity reserve of the Wemindji Cree of James
Bay in Canada (Pilgrim & Pretty, 2010). In addition to the
importance of nature’s contributions for social cohesion,
bonds and culture, several studies show positive linkages
between healthy environments and healthy people. One
example is the positive psychological benefits of green
space and natural elements to people’s satisfaction and
well-being (Fuller et al., 2007).

Despite the importance of non-material contributions of
nature to indigenous and local populations, decisions

1. In this assessment “biocapacity” is defined by the Global Footprint
Network as “the ecosystem’s capacity to produce biological materials
used by people and to absorb waste material generated by humans,
under current management schemes and extraction technologies”.
The “biocapacity” indicator used in the present report is based on the
Global Footprint Network, unless otherwise specified.



of land ownership and other rights to use and access
resources have not been inclusive and evenly distributed
among the diversity of inhabitants. However, there are
institutional arrangements emerging across the region that
are attempting to accommodate the plurality of values and
interests. Some new arrangements include decentralization
of rights to local communities to govern their natural
resources, co-management between the state and private
or local communities, and other mixes of arrangements
among social actors.

Given the nature of environmental problems that have

no geographic boundaries, multi-boundary policies and
cooperation are needed. Some examples include the
subregional management of flying fish among eastern
Caribbean countries (CRFM, 2014). An example of
increasing regional cooperation between Argentina, Bolivia,
Brazil, Paraguay and Uruguay to manage multi-boundary
water resources is showcased in the Rio de la Plata
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basin (Leb, 2015; Siegel, 2017). Another transboundary
agreement, governance model, and cooperative initiative

to manage water quality is found in the Great Lakes basin
between the USA and Canada (Clamen & Macfarlane, 2015;
Jetoo et al., 2015; Johns, 2017).

The diversity of the region, and nature’s contributions to
people are affected by policies, incentives, disincentives,
and other decisions at all scales by altering positively and
negatively how governments, institutions, and individuals
interact with nature. Moreover, socio-environmental
challenges are often shared between countries, which
suggest that regional and subregional cooperation may
be essential to find and enhance solutions (Gander, 2014).
Because of these complexities, an integrated assessment
of biodiversity and NCP is necessary to untangle the
many interlinkages, at regional and subregional scales
(Figure 1.1).

Figure 1 @ The plurality of values and interests shaping governance processes and policy
and decision-making in the Americas. Source: Own representation

This figure illustrates two hypothetical cases of how a resource management decision flows through the
dynamics of governance. Typically, diverse values and interests of people will inherently have trade-offs, with
choices benefiting some while costing others, and with consequences for nature and the economy. Governance
is where and how choices on the use of nature are made, depending on actors’ values and interests.

Policy interventions that take into account these economic and environmental consequences and take
advantage of regional strengths as opportunities (such as the large social capital, institutional diversity,
widespread endorsement of international environmental agreements) are showing greater potential to achieve
an inclusive sustainable development and better quality of life in the Americas.
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PO2. In an area with overfishing and vulnerable IPLC, a
policy that fosters fish and habitat restoration, including
access restriction, may improve local income and

food security for IPLC and other stakeholders when
employment and recreational options are increased.
Commercial fisheries may however reduce profits due to
limited access to this area.
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1.2 THE CORE POLICY-
RELEVANT QUESTIONS
FOR THE AMERICAS
ASSESSMENT

Given the complexity of environmental problems and
processes, decision makers in civil society, governments
and the private sector have expressed their need for

IPBES experts to answer key core questions specific for
the American continent. These requests and suggestions
put forward by governments, stakeholders and multilateral
environmental agreements were submitted to IPBES.
Experts, selected by the IPBES Multidisciplinary Expert
Panel (MEP), assessed the scope of Regional Assessments
and reached consensus on the contents to be included

in each chapter of the Assessment. The resulting scoping
assessment was approved by the IPBES Plenary in 2015
and was the foundation for developing this Regional
Assessment for the Americas (IPBES, 2015a). Consequently,
the Americas Regional Assessment is expected to address
the following policy-relevant questions:

a. How do biodiversity and ecosystem functions and
services contribute to the economy, livelihoods, food
security, and good quality of life in the region, and what
are their interlinkages?

b. What are the status and trends of biodiversity and
ecosystem functions underpinning NCP that ultimately
affect their contribution to the economy, livelihoods and
well-being in the region?

c.  What are the pressures driving the change in the
status and trends of biodiversity, ecosystem functions,
ecosystem services and good quality of life in the region?

d. What are the actual and potential impacts of various
policies and interventions on the contribution of
biodiversity, ecosystem functions and ecosystem
services to the sustainability of the economy, livelihoods,
food security and quality of life in the region?

e. What gaps in knowledge need to be addressed in order
to better understand the distribution of biodiversity and
assess drivers, impacts and responses of biodiversity,
ecosystem functions and services at the regional and
biome levels?

The Americas Regional and Subregional Assessment on
biodiversity, ecosystem function and ecosystem services

is designed to provide a credible, legitimate, holistic, and
comprehensive analysis of the current state of scientific and
other types of knowledge. It will analyze options and policy

support tools for sustainable management of biodiversity,
ecosystem function and ecosystem services under alternative
scenarios and present success stories, best practices, and
lessons learned, including progress made in the Strategic
Plan for Biodiversity 2011-2020 and its Aichi biodiversity
targets, the Sustainable Development Goals (SDGs), and the
National Biodiversity Strategies and Action Plans developed
under the Convention on Biological Diversity (CBD). This
Assessment will also identify current gaps in capacity and
knowledge and options for addressing them at relevant levels.

1.2.1 How do biodiversity and
ecosystem functions and services
contribute to the economy,
livelihoods, food security, and
good quality of life in the region,
and what are their interlinkages?

Nature (biodiversity and ecosystems) and the contributions it
makes available to people (ecosystem functions and services)
referred as NCP are essential to achieve a good quality of

life in the Americas. Economies and societies depend —to
different extents— on NCP to achieve food, water and energy
security, generate income and support livelihoods and health.
This includes food and feed, medicine, energy, fibers, and
construction materials. Nature's regulating contributions are
critical for environmental functions such as the regulation of
freshwater quantity, flow and quality (Kimbell & Brown, 2009;
Mueller et al., 2013; Russi et al., 2013; Grizzetti et al., 2016).
These contributions are essential to foster water security? in
the Americas (see Chapter 2). They can be threatened by
climate change and by excessive extractive uses affecting
mainly water users, business operations, and biodiversity
(Postel, 2000; Ramsar, 2008; Gleeson et al., 2012).

A good quality of life, shaped by one’s worldview, can be
interpreted as how non-material nature’s contributions help
societies achieve a compassionate and equitable life, and
provide learning and inspiration for culture, identity, social
cohesion and symbolic bonds with nature. It can also
encompass the relationships between humans, land, plants,
animals, mountains and other sacred elements (Chapter 3).

There is considerable evidence of the harmful effects of
nature’s degradation on public health, livelihoods and both
regional and national economies in the Americas (see
Chapters 2-4). Pollution is considered the number one
cause of death and disease, contributing to an estimated
nine million premature deaths (Das & Horton, 2017). Harmful
effects of environmental degradation (e.g. air pollution, land

2. In this assessment “water security” is used to mean the ability to access
sufficient quantities of clean water to maintain adequate standards
of food and goods production, sanitation and health care and for
preserving ecosystems



degradation, natural disasters) disproportionately affect the
poorest populations and therefore pose a threat to inclusive
development (WB & IHME, 2016). Often, the poorest
segments of societies live and work in polluted environments
and are most vulnerable to natural disasters and the impacts
of extreme weather events, which leads to increasing
inequality (Scarano & Ceotto, 2015; Young et al., 2015).
Industrial facilities and other sources of air pollution have
often been sited close to poor minority communities, which
lead to inequitable exposure to poor quality environments
(Morello-Frosch et al., 2011). In poor urban neighborhoods,
asthma rates are far greater than the national average
(Claudio et al., 2006).

Recent decades have seen the development of research at
the interface of ecology, economics (e.g. TEEB, 2010; Haines-
Young & Potschin, 2012) and human demographics (Aide

& Grau, 2004) that describe the complex interdependence

of NCP, economies and well-being. These studies focus on
drivers of change in land use and patterns of biodiversity

and potential outcomes for NCP and human well-being. For
example, agricultural lands are the world’s largest managed
ecosystem, now covering 40% of global terrestrial surface
(Foley et al., 2005). The changes of vegetation were made to
enhance a single provisioning service — food for people (Wood
& DeClerck, 2015), but this has come at the cost of significant
degradation of water quality and quantity, increased
greenhouse gas emissions, disruption of natural pest control,
pollination and nutrient cycling processes (Matson et al.,
1997; Diaz & Rosenberg, 2008; Klein et al., 2009) and has
impacted the livelihoods of local and Indigenous Peoples tied
to their natural environments (Altieri & Toledo, 2011; DESA,
2014). However, current research indicates that agricultural
lands can become significant providers of many ecosystem
services, depending on their design and management
(Kremen & Miles, 2012; Zhang et al., 2014; Wood &
DeClerck, 2015) as well as on function and the diversity within
and the surrounding landscape (Kremen & Ostfeld, 2005;
MEA, 2005; Tscharntke et al., 2005; TEEB, 2010).

Exploring this issue contributes to understanding relationships
among economy, livelihoods and well-being in the region.
Finding solutions will require integration across social and
ecological systems and investigation of questions about how
ecosystem services are co-produced by social systems of
management and ecosystem design; how costs and benefits
from alternative approaches of NCP use are distributed
among sectors of societies and cultures, and consequences
of alternative practices for governance of nature and its uses
(Bennett et al., 2015). The Assessment will also explore how
today’s answers to the questions may shift in response to
major drivers, including climate change (e.g. FAO, 2013),
cultural preferences, and shifting patterns of land use. The
Americas is the most urbanized region worldwide (UN, 2013).
In the last five decades, the proportion of the population

of Latin America and Caribbean living in rural areas has
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dropped significantly, as populations become concentrated
in urban centers (DESA, 2014). Perhaps most importantly
the Assessment will review situations traditionally presented
as requiring direct trade-offs among pairs of alternative uses
of specific NCP in broader conceptual terms, considering
the full range of NCP collectively, the distribution of benefits
and costs among the full range of people affected by the
trade-offs, and the multiplicity of worldviews about the values
attached to the different NCP.

1.2.2 What are the status, trends
of biodiversity and ecosystem
functions underpinning nature’s
benefit to people that ultimately
affect their contribution to the
economy, livelihoods and well-
being in the region?

The status and trends of biodiversity and NCP cannot be
interpreted independent of the policy framework in which
the Assessment is conducted. To illustrate, increases in food
production and exports may be seen by policy makers as
progress towards their specific goal to increase quality of life
of the poor by intensifying use of nature’s contributions (e.g.
the 10 year projections of agriculture output of the Brazilian
agricultural research centre and Argentina’s, Colombia’s

and others in the Amazon basin). However, although
intensification of agriculture can increase GDP or Human
Development Index (HDI), if not done sustainably, it can lead
to loss of ecosystems and their services (FAO, 2013; Venter
et al., 2016) that can have downstream affects. The loss

of feeding and reproduction habitats in floodplains of the
Amazon due to conversion to agriculture could dramatically
affect fisheries in the Amazon Delta, which is one of the pillars
of traditional and industrial economies there. Consequently,
in this Regional Assessment, the status and trends in terms
of impacts on biodiversity, extinction rates, and ecosystem
health are assessed. Any documented trends, and status
relative to descriptive benchmarks (like average for the past
decade) may then be interpreted relative to a various goals
governments and sectors of society may have for the area.

Throughout this Assessment we refer in some places to
nature, and in other places to biodiversity. When reference is
made to “nature” the intent is to refer to nature in a holistic
and unified way — all its structural components, its functional
relationships and processes, and the place of humanity
within it. When the Assessment is considering specific
pieces of nature — populations species, communities or
ecosystems, the component functions and processes, or
human uses of or impacts on specific aspects of nature, the
term biodiversity will be used. The associated text will often
include adjectives or phrases to make clear what scale and
aspect of “biodiversity” is being discussed.
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1.2.3 What are the pressures
driving the change in the status
and trends of biodiversity,
ecosystem functions, ecosystem
services and good quality of life
in the region?

In the IPBES conceptual framework guiding this Assessment
(Diaz et al., 2015), drivers of change refer to all those
external factors that affect nature, anthropogenic assets,
nature’s contribution to people and a good quality of life.
Drivers of change include institutions and governance
systems and other indirect drivers, and direct drivers

both natural and anthropogenic. Quantifying to the extent
possible the magnitudes and trajectories of the drivers in
the IPBES framework is an important step in the Regional
Assessments, but using that information requires taking into
account how drivers interact with nature, NCP, economies,
societies and cultures, and with each other.

Consideration of these interactions is at the heart of the
IPBES Assessment. In any landscape or region, there is a
diversity of social actors who utilize the same landscapes
and resource base. To illustrate, there is diversity in livelihood
strategies across the Amazon. If economic drivers provide
incentive to create infrastructure needed extract the

specific goods desired by the markets, there will be diverse
responses. Greater wealth from the enhanced trade may
increase in price and demand of goods locally as well, to
which local populations/smallholders and large-holders

may respond differently. The differential responses then
affect the ability of the land and coastline to provide other
NCP (fish habitat, water regulation), with potential additional
conflicts between groups and encroachment on indigenous
lands and smallholder areas, and the infrastructure may
change the many non-material NCP. The Assessment gives
importance to tracking such linkages and interdependencies
among drivers.

1.2.4 What are the actual and
potential impacts of various
policies and interventions on

the contribution of biodiversity,
ecosystem functions and
ecosystem services to the
sustainability of the economy,
livelihoods, food security and
good quality of life in the region?

Different policies and interventions related to biodiversity,
ecosystem functions and services are contributing to a good
quality of life for peoples in the Americas, which include
achieving food security, and supporting livelihoods and
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public health as well as the sustainable development of local
and regional economies.

Policies affecting nature and NCP include a wide array

of tools and practices that address on one side, the
conservation and restoration of nature and on the other
side, the management of impacts of development on
nature. In the Americas, policy tools that are designed to
conserve nature include protected areas, ecological or
biological corridors, indigenous and community conserved
areas, and conservation incentives such as payment for
ecosystem services, eco-certification and sustainable
investments. Other policy tools seek to reduce the impact
of development on nature by regulating the extent and ways
that development can alter nature, used enablers such as
environmental impact assessments, which are intended to
evaluate the environmental consequences of a development
activity or project before implementation. Around the
Americas many combinations of these policy strategies

and tools are used, according to the capacities, legislation,
traditions and values of the specific area.

The Americas region has had many successful experiences
in biodiversity conservation, restoration and sustainable

use at regional and local levels and in terrestrial, freshwater,
coastal and marine systems, as well as failures to keep uses
sustainable (UNEP, 2012; Bennett et al., 2017). The resulting
lessons learned need to be assessed and understood to
inform the development of appropriate policies that ensure
sustainability (Foley et al., 2011). However, future policies

will function in a context of climate change, teleconnections
to other regions, population growth, industrialization and
development, and the consequent changes in demand

for food, water, biomass, and energy. Consequently, past
policies to address these types of pressures and demands
need to be periodically re-evaluated in the context of these
changes in pressures (Foley et al., 2005). In some cases, the
magnitude of these impacts on biodiversity and ecosystems
are thought to threaten economies, livelihoods and quality of
life (PBES, 2014). However, even the nature of an individual
threat can vary among sectors of society, depending both on
culturally based views of the value of biodiversity and specific
ecosystem services and how the benefits and impacts
associated with the uses of the NCP are distributed.

A vast array of such policies have been assessed in the
Americas, including conservation incentives (e.g. watershed
protection initiatives), protected areas, indigenous and
community conserved areas, ecosystem restoration, eco-
certification and investments that account for environmental,
social and governance factors in portfolio selection and
management. In most cases, there were some unexpected
or undesired results, indicating that the breadth and depth of
planning for use of these instruments has scope to improve
(Wuenscher et al., 2008; Engel et al., 2008; Joppa & Pfaff,
2009; Arriagada et al., 2012; Miteva et al., 2012; Watson et



al., 2014; Barral et al., 2015; Ferraro et al., 2015; Baylis et
al., 2016; Juffe-Bignoli et al., 2016; Rodriguez Osuna et al.,
2017; Vordésmarty et al., 2018).

The impact of different interventions and policies vary widely
across the Americas and are often a result of a combination
of more than one intervention. For example, a decline in
deforestation in Brazil in the past decade was the result of
the combined effect of: (a) public and private partnership

(b) the banning of soybeans and beef produced in deforested
lands (c) improved monitoring and enforcement to combat
deforestation, and (d) the 2008 global financial crisis on
commaodity demand (Nepstad et al., 2014; Cisneros et

al., 2015). Separating the effect of single components is
complex and case specific (Nepstad et al., 2014).

The effectiveness and impact of policies and interventions
related to nature’s components depend on the way societies
perceive the world, negotiate interests, prioritize problems,
and find feasible solutions that respect social, institutional,
and environmental settings. Such enabling conditions are
essential to foster a successful implementation of policies
that include environmental and other societal issues

(e.g. poverty reduction, including local knowledges and
minorities). Current international policy strategies, goals and
high level commitments for the protection of nature and
sustainable development are driving changes in the same
direction and thus creating synergies (UN, 2015; Dicks et
al., 2016; UN, 2016b).

1.3 BACKGROUND TO THE
INTERGOVERNMENTAL
PLATFORM ON
BIODIVERSITY AND
ECOSYSTEM SERVICES
REGIONAL ASSESSMENTS

Assessments that examine the relationships between
policy goals and ecosystem services can inform decision
makers whose goals and actions are focused on people,
society, and economies (Ash et al., 2010). The Millennium
Ecosystem Assessment (MEA) concluded that the
provision of the majority of ecosystem services is declining
and their availability into the future cannot be taken for
granted. It also concluded that the failure to consistently
give adequate weight to the dependence of human
well-being on biodiversity and ecosystems in public and
private decision making has allowed those services to be
degraded, increasingly compromising our ability to achieve
long-term development goals (MEA, 2005). The concept of
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ecosystem services gained prominence in the MEA (2005).
In the years since the MEA, the term ecosystem services
has been taken up by many disciplines and user groups,
including Environmental Economics, Integrated Ecosystem
Assessments, and Spatial Planning (both terrestrial and
marine). As the interest in and uses of ecosystem services
has increased, interpretation of the term has evolved and
diversified (Chan et al., 2016; Gomez-Baggethun et al.,
2016). Some uses, particularly in environmental economics,
have been interpreted as de-emphasising the ecosystem
services that are not readily monetized for use in commerce
and optimization or trade-off analyses (e.g. TEEB, 2009).

The Intergovernmental Science-Policy Platform on
Biodiversity and Ecosystem Services® was established to
strengthen the science—policy interface for the conservation
and sustainable use of biodiversity, ecosystem services,
long-term human well-being, and sustainable development.

It has similarities to the Intergovernmental Panel on Climate
Change in that both carry out assessments using existing
knowledge to addresses questions where the knowledge
bases are complex, incomplete and uncertain, making
straightforward answers not possible (Perrings et al., 2011). In
addition, although the biodiversity crisis is global, biodiversity
distribution and its conservation status are heterogeneous
across the planet. Consequently, governments and other
stakeholders require information for solutions that are scalable
to multiple levels (Diaz et al., 2015).

In this context, the IPBES agreed to conduct four Regional
Assessments for the Americas (including the Caribbean
islands); Africa; Europe and Central Asia; and Asia and

the Pacific. The Americas region comprises a land area

of 39 million square km, extending from Arctic to sub
Antarctic latitudes. The Americas include some of the most
biodiverse biomes in the world (Olson et al., 2001). The
Americas region is also culturally diverse with some of the
most industrialized urban areas on the planet. This poses
a challenge to find ways for different cultures to co-exist
and share these ecosystems (Kipuri, 2009). However, it
also presents opportunities such as the chance to draw
upon the traditional knowledge of indigenous people and
local communities when conducting IPBES Assessments.
The tensions between these challenges and opportunities
from cultural diversity and the different knowledge systems
pervade the IPBES Assessments.

1.3.1 What are nature
contributions to people?

The Intergovernmental Science-Policy Platform on
Biodiversity and Ecosystem Services considers NCP as

an inclusive set of categories across knowledge systems,

3. www.ipbes.net
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which comprise all nature’s contributions, both positive

and negative, to human quality of life. People obtain these
contributions entirely from nature or, more often, apply
knowledge and work to co-produce benefits with nature
(Pascual et al., 2017). Concerns over the potential for
misinterpretation of the categories of ecosystem services led
IPBES to use NCP instead of ecosystem services, to ensure
cultural and aesthetic relationships between people and
nature are considered on an equal plane with other ways
that people relate to and use nature. Additionally, some

feel the new term may aid with the integration of multiple
disciplines and answering of policy-relevant questions

that are central to the IPBES mission. IPBES utilizes the
term “good quality of life” instead of “well-being”, which is
conceived to comprise aspects such as access to food,
water, energy and livelihood security but also human health,
equitable social relationships, cultural identity, and freedom
of choice and action (Pascual et al., 2017).

There are many categorizations of NCP, which evolved

from the concept of ecosystem services (MEA, 2005). The
Intergovernmental Science-Policy Platform on Biodiversity
and Ecosystem Services has decided to use a set of 18 NCP,
distinguishing three broad groups - regulating, material,
and non-material contributions. Regulating contributions
are functional and structural aspects of organisms and
ecosystems that may modify environmental conditions
experienced by people, or sustain or regulate the generation
of material and non-material benefits. In many cases, these
regulating NCP are not perceived directly, but nevertheless
may be essential to life. Material contributions are
substances, objects or other material elements taken from
nature that help to sustain people’s physical existence and
infrastructure. They are typically consumed and consciously
perceived as food, energy, or materials for shelter or
ornamental purposes. Non-material contributions affect
people’s subjective or psychological quality of life, individually
and collectively. The entities may be physically consumed or
altered in the process (e.g. animals in recreational or ritual
fishing or hunting) or not (individual biodiversity components
or ecosystems as source of inspiration).

The 18 categories of NCP are listed in Table 1.1.
Collectively, these categories include all potential ways that
nature contributes to human quality of life. As developed
in Chapter 2, many of these NCP are essential to achieve
a good quality of life in all cultures, whereas the values
attached to others, especially some material and non-
material contributions, can be influenced strongly by one’s
culture, economic status, and worldview (IPBES, 2015b).
The use of these standardized categories of NCP brings

a common structure to all the Regional Assessments,

but presents challenges when referring to literature that
uses other classifications and terms. This is particularly
challenging for using the more recently adopted term NCP
rather than ecosystem services.
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Nature Contributions to People will be the term used in

all Chapter summaries and in the Summary for Policy
Makers, to make sure this broad meaning is communicated
unambiguously. However, when summarizing the information
used sources taken from publications, particularly the
information from scientific sources, those sources frequently
use “ecosystem services” in ways specific to the discipline
of the author. To substitute NCP in those cases would
sometimes misrepresent the meaning intended by the
sources. Consequently, in the body of the Chapters of this
Assessment, “ecosystem services” will be used and the
context explained, as necessary, to present the information
from the source accurately.

1.3.2 Why are nature contributions
to people relevant to human
quality of life (well-being and
livelihoods) in the Americas?

Human’s quality of life in the Americas is highly dependent
on Nature’s material contributions to achieve food and
energy security, generate income and support livelihoods
and health. This includes food and feed, medicine,

energy, fibers, and construction materials (Chapter 2). In
terms of food, the Americas is an important commodity
producer, where Brazil, USA, Mexico, Canada, Honduras,
Peru, Argentina, Ecuador, Dominican Republic, Colombia
and Guatemala are amongst the top 10 producers of
commodities, including wheat, rice, sugar, coarse grains,
tea, coffee, cocoa, and orange juice. Brazil is the top
producer of sugar, coffee and orange juice. The USA is
the most important producer of coarse grains, which
include corn, barley, sorghum, oats, rye, millet, triticale
and others. Six countries in the Americas have the largest
agricultural output in terms of agriculture and fisheries:
USA with $226 billion in 2013 and Brazil with $111billion in
2014 (The Economist, 2017). This region has also some of
the biggest producers of cereals, meat, fruit, vegetables,
roots and tubers, as well as fisheries and aquaculture
products (USA, Brazil, Mexico, Argentina). In terms of
biomass-based fuels, the USA, Brazil and Argentina are
the world top three major oil seed (soybeans, rapeseed,
cottonseed, sunflower seed and groundnuts) producers
(The Economist, 2017). Food production (including
commodities) contributes positively to some aspects of
human well-being (short and medium-term GDP) but it can
also generate a series of environmental externalities (in the
short, medium and long-term) that have negative effects
on nature and people. Some examples include pollution
derived from fertilizer application (nutrient runoff) from
agricultural sites into freshwater systems, which result in
harmful impacts on freshwater resources, biodiversity, air
quality, and coastal systems (Mekonnen & Hoekstra, 2015;
Chapter 4).
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Table 1 @ The NCP used by IPBES for linking human well-being and nature.

Source: IPBES (2017a)

Regulating Contributions

e Habitat creation and maintenance — maintaining the ecosystem
structures and processes that allow the other NCP to be provided

¢ Pollination and dispersal of seeds and other propagules — the ways
that nature contributes to productivity of plants through fertilizing
seeds and dispersing seeds and other vegetative propagules
(IPBES, 2016a).

* Regulation of air quality - regulation of CO,/O, balance, Ozone for
ultraviolet-B absorption, polluting gases

e Regulation of climate — including regulating albedo, some aspects
of greenhouse gas emissions, and carbon sequestration

¢ Regulation of ocean acidification — maintaining the pH of the
ocean through buffering the increases and decreases of carbonic
acid (caused mainly by uptake of atmospheric carbon dioxide in
the oceans)

Material contributions

¢ Regulation of freshwater quantity, location and timing — for both
direct uses by people and indirectly for use by biodiversity and
natural habitats

¢ Regulation of freshwater and coastal water quality — capacity of
healthy terrestrial and aquatic ecosystems to regulate water supply
delivery and/or filter, retain nutrients, sediments and pathogens
affecting water quality

* Formation, protection and decontamination of soils and sediments
— sediment retention and erosion control, soil formation and
maintenance of soil structure, decomposition and nutrient cycling

¢ Regulation of natural hazards and extreme events — preserved
ecosystems’ role in moderating the impact of floods, storms,
landslides, droughts, heat waves, and fire

* Regulation of organisms detrimental to humans - pests,
pathogens, predators, competitors

* Energy — biomass-based fuels

* Food and feed — wild and domesticated sources, feed for livestock
and cultured fish

e Materials and assistance — production of materials derived from
organisms in crops or wild ecosystems, for construction, clothing,
printing, ornamental purposes and decoration

Non-material contributions

¢ Medicinal, biochemical and genetic resources — plants, animals
and microorganisms that can be used to maintain or protect
human health directly or through process of the organisms or
their parts

e Learning and inspiration — opportunities from nature for the
development of the capabilities that allow humans to prosper
through education, acquisition of knowledge and development
of skills

¢ Physical and psychological experiences — opportunities for
physically and psychologically beneficial activities, healing,
relaxation, recreation, leisure, tourism and aesthetic enjoyment

Medicines provided from nature have been used for several
thousands of years to treat disease and injuries, and relieve
pain. Despite rapid progress in drug development, most
prescribed medicines used in developed countries are still
based on or patterned after natural compounds found in
animals, plants and microbes (Chivian & Bernstein, 2010).
This is especially relevant for drugs designed to treat
infections and cancer. Other examples include aspirin from
the White Willow Tree (Salix alba vulgaris), morphine from the
Opium poppy (Papaver somniferum); azidothymidine used
to treat HIV/AIDS (Human Immunodeficiency Virus Infection
/ Acquired Immune Deficiency Syndrome) patterned after
marine sponge compounds Cryptotethya crypta (Chivian

& Bernstein, 2010). Diets based on natural products and
active livelihoods of indigenous groups (Tsimane) in the
Bolivian Amazon is an example of significantly positive health
outcomes (lowest reported levels of coronary artery disease
of any population to date) (Kaplan et al., 2017).

* Supporting identities - basis for religious, spiritual, and social-
cohesion experiences, for narrative and story-telling and for sense
of place, purpose, belonging, rootedness or connectedness

* Maintenance of options — continued existence of a wide
variety of species, populations and genotypes, to allow yet
unknown discoveries and unanticipated uses of nature, and on-
going evolution

A good quality of life in the Americas is also based on
nature’s non-material contributions, which help societies
achieve a compassionate and equitable life and provide
opportunities for learning and inspiration for culture, identity,
social cohesion and symbolic bonds with nature (IPBES,
2017a). The beauty of nature reflected in art and architecture
has inspired communities and individuals for centuries.
Some worldviews especially from indigenous communities
in the Americas show remarkable symbolic links with nature,
perceiving it as an entity with own rights. For example,
some South American countries (Bolivia and Ecuador)
explicitly recognize the importance of “Mother Earth and
living in harmony with nature” in their legal frameworks as
means to provide a good quality of life (Gregor Barié, 2014;
Guardiola & Garcia-Quero, 2014; Pacheco, 2014; Estado
Plurinacional de Bolivia, 2015). It is no coincidence that
several national parks have been created at sites of former
sacred natural areas, for example the Alto Fragua Indiwasi

1

w



THE REGIONAL ASSESSMENT REPORT ON BIODIVERSITY AND ECOSYSTEM SERVICES FOR THE AMERICAS

National Park, the first Colombian national park, created

at the request of indigenous communities (Pilgrim & Pretty,
2010). Sacred natural areas recognized by UNESCO (United
Nations Educational, Scientific and Cultural Organization)

in the Americas include the Gran Ruta Inca, the ancient
route across the Andean highlands, American indian

sacred springs and waters of New Mexico, Sacred sites

and gathering grounds initiative in Arizona, Sacred lakes
and springs, Huascaran world heritage site and Biosphere
Reserve in Peru (Schaaf & Lee, 2006). Similarly, in Canada,
a biodiversity reserve was established at the request of

an indigenous group, the Wemindji Cree of James Bay
(Pilgrim & Pretty, 2010). Non-material contributions have
served functions cross-culturally as well as within cultures.
For example, aquatic ecosystems have historically been a
means for promoting cooperation and resolving conflict, and
thus serve an important societal role, mainly for international,
transboundary watersheds (UNEP-DHI & UNEP, 2016).

In addition to the importance of nature’s contributions for social
cohesion, bonds and culture, studies show positive linkages
between healthy environments and healthy people (Maller et
al., 2006). One example is the positive psychological benefits
of greenspace and natural elements to people’s satisfaction
and well-being (Fuller et al., 2007; Kaplan et al. 2017).

Nature in the Americas also underpins regulating functions
(regulating contributions) highly relevant to environmental
processes that are essential to people’s good quality of

life such as the regulation of freshwater quantity, flow and
quality. Forests and wetlands are the ecosystems mostly
recognized for their role in the regulation of freshwater
supplies, which is abundant in the region (compared to the
global average) but unevenly available across geographies
and time (Green et al., 2015). Some cities in South America
face severe water scarcity episodes during specific times
of the year (Bogota, Quito, La Paz, Lima) as well as in USA
states such as California, Texas and Florida. Areas with high

scarcity occur where densely populated areas compete
for water with intensely irrigated agriculture, or areas
with reduced water storage (Buytaert & De Bievre, 2012;
Mekonnen & Hoekstra, 2016).

The importance of such regulating contributions is
showcased by the now-classic example of the city of New
York paying for upstream watershed protection rather than
investing in constructing more expensive additional filtration
plants (Hanson et al., 2011; McDonald et al., 2016). These
types of contributions are essential to foster water security
as well as other benefits in the Americas (Ramsar, 2008;
WWAP, 2015). Conserved areas are key to providing with
drinking water for several important cities of the Americas
including in the USA, Brazil, Colombia and Venezuela

(WB & WWEF, 2003; Pabon-Zamora et al., 2008; Dudley

et al., 2016; Harrison et al., 2016; Hermoso et al., 2016).
However, choices of this type also illustrate the complexity
of such policies; upstream watershed protection measures
require residents and traditional users associated with the
protected forests to accept financial payments in exchange
for constrains on development opportunities and possibly
some traditional forest uses, far from the urban area where
the water is used. Other contributions of nature to regulate
freshwater quality are related to wetlands that deliver well-
documented benefits in waste treatment (e.g. wetlands
and other aquatic ecosystems remove waste, recycle
nutrients and dilute pollutants) and thereby act as natural
water purification plants (De Groot et al., 2002; Russi et al.,
2013; Zhang et al., 2014; McDonald et al., 2016). The flows
of freshwater ecosystems are also important for energy
production (for example, most of electricity generation in the
USA comes from power plants that rely on water resources
for cooling), which can affect power output and reliability
(Feeley et al., 2008; Macknick et al., 2011; EIA, 2017).

Other important regulation functions that nature provides
include the regulation of climate hazards and extreme

Box 1 @ Nature’s contributions to people in the Amazon.

The Amazon region presents a high diversity of peoples’ values
and interests in how to use, interact and experience nature to
guarantee a good quality of life. Nature in the Amazon has a
wealth of ecosystems and biodiversity that are indispensable
to delivering contributions to people NCP across scales (e.g.
the Amazon river basin is one of the most mega-biodiverse
and the largest source of freshwater in the world) (Marengo,
2006; Tundisi et al., 2015; Winemiller et al., 2016). At local
scales, these benefits include those enjoyed as spiritual, social
cohesion and cultural continuity as well as those managed

as agricultural, mining, forestry, pharmaceutical and fishery
commodities. For example, Amazon rivers and its seasonally
flooded forests provide habitats for fish that support livelihoods
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of thousands of people (Tundisi et al., 2015). At landscape
to regional scales, Amazon’s forests regulate hydrological
cycles (Veiga et al., 2004), water quality, and nutrient cycling
that supports freshwater biodiversity and people (Menton et
al., 2009). At continental to global scales, the importance of
the Amazon in the regulation of the global carbon cycle is
well recognized (Anderson-Teixeira et al., 2012; Pinho et al.,
2014; Phillips & Brienen, 2017). This includes the forest’s role
in carbon sequestration (approx. 120 billion metric tons of C
biomass), climate patterns (Pires & Costa, 2013; Tundisi et
al., 2015) and extreme events such as floods and droughts
(Nazareno & Laurance, 2015).



events. Vegetation reduces the impact and likelihood of
snow avalanches and landslides and coastal wetlands

can moderate floods (Hawley et al., 2012). For example,
social and economic losses as a result of extreme weather
events in Brazil (i.e. flooding, flash-floods and landslides)
between 2002-2012 have caused significant damage valued
between $57.21 to 113.1 billion or 0.4 to 0.9% of Brazil's
accumulated GDP in that period (Young et al., 2015). The
state of Rio de Janeiro reported that 45% of all national
deaths were associated with such hazards (Young et al.,
2015). In the USA, six climate-related hazards resulted in
health and social costs in the order of $14 billion between
2000 and 2009 (Knowlton et al., 2011).

1.3.3 Why are people relevant to
nature’s ability to provide nature
contributions to people?

The interaction between people and nature can affect
nature’s ability to provide regulating, material and non-
material contributions; as illustrated in section 1.3.2. Policy
decisions can enhance nature’s ability to provide NCP,
such as the upstream watershed protection example
above. However, people’s decisions can also contribute

to nature’s degradation, leading to negative impacts on
health, livelihoods, regional and national economies, as well
as other dimensions of good quality of life (MEA, 2005).
The degradation of nature frequently involves the loss of
natural assets (MEA, 2005; TEEB, 2009). Typically, these
losses are not taken into account by traditional economic
measures (TEEB, 2009; Costanza et al., 2014). The use of
many traditional economic indicators often has resulted in
a country depleting a natural resource base such as forests
to provide positive gains measured by a specific valuation
method such as GDP gain. Resource depletion has many
other consequences that may affect people’s quality of life,
including the degradation of non-material contributions
(recreation, spirituality, religion, and identity). This
shortcoming has prompted interest in a broader range of
more inclusive economic measures under way in international
finance and development agencies (see Chapter 2).

This Regional Assessment confronts the complex links
between nature’s contributions to people and a good quality
of life for the diverse cultures and worldviews in the Americas.
Within Chapter 2, the Assessment first describes key nature’s
contributions to people for the subregions and major biomes
in the Americas. In most of the Americas, multiple cultures
share NCP, and the chapter also discusses the different
values these cultures may associate with specific NCP.
Based on key indicators, the status of those contributions is
assessed. Subsequent chapters then develop the reciprocal
interactions of people and nature, in the contact of how NCP
contribute to and are affected by those interactions.

CHAPTER 1. SETTING THE SCENE

1.3.4 Why do we need a Regional
Assessment?

Biodiversity, ecosystem functions and NCP make essential
contributions to the economy, livelihoods and good quality
of life of people throughout the world (CBD, 2010; UN,
2015; CBD/FAO/WB /UNEP/UNDRP, 2016). The Strategic
Plan for Biodiversity 2011-2020 and its Aichi Biodiversity
targets seek to provide an overarching framework for
effective and urgent action to manage biodiversity in

order to ensure that by 2020 ecosystems are resilient

and continue to provide essential functions and services,
thereby contributing to peoples’ quality of life and poverty
eradication. These considerations are also included in the
ongoing development of the Post-2015 UN (United Nations)
Development Agenda and the associated SDG.

Regional and national biodiversity strategies and action
plans are important vehicles for implementing the Aichi
biodiversity targets and adapting them to regional and
national conditions. Implementation strategies and plans
are also being developed at multiple scales for the SDG.
These strategies and action plans need to be informed
about the linkages between NCP and good quality of life
of diverse cultures and societies, in part because these
linkages make the Aichi targets and SDG themselves
interdependent. These interdependencies among these
goals and targets provide opportunities to build on
synergies, such as actions to protect upstream forests
(for their role in regulating freshwater quality and their
provision to downstream users) that directly contribute to
achieve several goals: SDG 15 related to the protection
and restoration of terrestrial ecosystems, SDG 6 on clean
water and sanitation, SDG 11 on sustainable cities and
communities, SDG 13 on climate action and SDG 3 on
good health and well-being. However, planning must also
take account of potential tensions among the SDG, such
as efforts to promote SDG 14 on a healthy ocean must
still find ways to allow harvesting of seafood to increase,
as an essential contribution to SDG 2 on food security.
Without the types of integrated assessments represented
by IPBES, the development of policies and action plans for
goals like the Aichi targets or SDG would not be informed
of how to take these interactions into account. Moreover,
assessments at regional and subregional scales are
important, since these scales are ones where the synergies
and tensions are often expressed and must be taken into
account in policies.

Efforts to meet these targets thus require a strong
knowledge base and strengthened interplay between
scientists and policymakers, and between different
knowledge systems to which the regional and subregional
assessments are well placed to contribute (Griggs et al.,
2013; Bhaduri et al., 2016).
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1.3.5 What is an Intergovernmental
Platform on Biodiversity and
Ecosystem Services Regional
Assessment?

An IPBES assessment is a critical evaluation of the state of
knowledge in biodiversity and NCP. It is based on existing
peer-reviewed literature, grey literature and other available
knowledge such as indigenous and local knowledge. It does
not involve the undertaking of original primary research. The
Assessment involves a literature review (scientific articles,
government reports, indigenous and local knowledge and
other sources), but is not limited to such a review. The
process of evaluating the state of knowledge involves the
analysis, synthesis and critical judgement of information

by more than 100 international experts from 23 countries
over three years, and then aided by the assignment of

clear confidence terms, the presentation of such findings

to governments and relevant stakeholders on their request.
IPBES Assessments focus on what is known, but also on
what is currently uncertain. Assessments play an important
role in guiding policy through identifying areas of broad
scientific agreement as well as areas of scientific uncertainty
that may need further knowledge generation such as
through scientific research.

Regional Assessments are also a vehicle for the
implementation of IPBES’s functions, such as capacity
building, the identification of knowledge gaps, knowledge
generation, and the development of policy support tools.
Furthermore, the Assessment is critical to furthering IPBES’s
operational principle of ensuring the full use of national,
subregional and regional knowledge, as appropriate,
including by ensuring a bottom-up approach (Schmeller &
Bridgewater, 2016).

The Regional Assessments inform a range of stakeholders
in the public and private sectors and civil society, including
indigenous people and local communities, who will all
benefit from sharing information and data that allows
progress to be made towards the Aichi Biodiversity targets
and the SDG. The Americas Assessment provides users
with a credible, legitimate, authoritative, holistic and
comprehensive analysis of the current state of biomes
within regional and subregional biodiversity and ecosystem
services and functions, based on scientific and other
knowledge systems, and with options and policy support
tools for the sustainable management of biodiversity

and ecosystem services and functions under alternative
scenarios; it also present success stories, best practices
and lessons learned, identifying current gaps in capacity
and knowledge and options for addressing them at
relevant levels.
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1.3.6 Who are the target
audiences of this document?

Some primary and broader target audiences for IPBES’s
outputs are listed below although the list is not exhaustive,
and many other categories of users may find the
assessments useful in pursuing their mandates or goals:

1) Primary target audiences:

a. Policymakers whose work may affect or be affected by
biodiversity, ecosystem services or NCP at all levels:
IPBES member States, ministries of environment,
energy, industry, planning, finance and agriculture, local
authorities and the scientific advisers of policymakers
need to be informed about IPBES so that they can use
it as a source of independent expert knowledge;

b. UN programmes and multilateral environmental
agreements: such as the CBD, and the Convention
on Migratory Species, but also UN programmes with
broad mandates for development and uses of planetary
resources, such as the Global Environmental Fund and
FAO (Food and Agriculture Organization of the United
Nations). IPBES works with them, including during
outreach and dissemination activities;

2) Broader audiences:

a. Scientific community: IPBES depends on the scientific
community for the production of its reports and
should therefore target this community to increase its
engagement. International associations of scientists
could be targeted as part of outreach activities;

b. Indigenous and local knowledge holders and experts:
The IPBES commitment to use multiple knowledge
systems makes both communities important target
audiences;

c. Business and industry: it is anticipated that IPBES’s
reports will be considered by businesses and industries
to help find sustainable ways of avoiding, minimizing,
mitigating and offsetting impacts on ecosystems;

d. Practitioners or implementers: a multitude of
organizations and individuals involved in the
implementation of programs depending on or affecting
biodiversity and ecosystem services working on the
ground will be interested in learning about the products
of IPBES, such as policy support tools, and how they
can use them;

e. Community-based organizations: certain communities,
including environmental non-governmental
organizations. will be greatly affected by biodiversity



loss and/or committed to its rehabilitation, and

will therefore need to be aware of the findings of
IPBES’s assessments and policy support tools.

The IPBES Secretariat could work with relevant
networks to disseminate communications materials to
these communities;

f.  Intergovernmental and non-governmental organizations:
these may be able to support IPBES’s objectives by
providing outreach to their constituencies, including
policymakers or the private sector, and by using
the networks connected to their respective National
Focal Points;

g. Funding agencies that support national, regional and
international activities and may play crucial roles in
enabling the actions of other target audiences on
the list;

h. The media: the IPBES Secretariat would not be in
a position to reach all audiences directly and would
therefore rely on good media relations to reach
broader audiences;

i.  Communities and the public at large.

All these categories of target audiences may act as both
contributors to and end users of IPBES outputs. All of
them may:

O Contribute to the activities of the work programme
through their experience, expertise, knowledge, data,
information and capacity-building experience;

) Use or benefit from the outcomes of the
work programme;

O Encourage and support the participation of scientists
and knowledge holders in the work of the Platform.

1.4 ROADMAP TO

CORE QUESTIONS AND
CHAPTERS IN THIS
REGIONAL ASSESSMENT

Chapter 1 sets the scene, and presents the policy-relevant
questions identified for the region, subregions, units of
analysis, and the IPBES conceptual framework used in
the Americas Regional Assessment. The analysis in the
remaining chapters is conducted to address those policy-
relevant questions posed by governments and other
decision makers (Figure 1.2) within the IPBES framework,

CHAPTER 1. SETTING THE SCENE

which was designed to help address the science-policy
interface on biodiversity and ecosystem services topics (Diaz
et al., 2015).

Chapter 2 is the primary place where the key following
policy-relevant question is addressed: (1) How do
biodiversity and ecosystem functions and services
contribute to the economy, livelihoods, food security, and
good quality of life in the regions, and their interlinkages?

It assesses the values of nature’s contributions to people,
the dependence or interrelationship of human well-being on
biodiversity and NCP, information on the trends in human-
wellbeing, and links those to trends in NCP. This chapter
most explicitly draws on the diversity of knowledge systems,
including Indigenous and local knowledge in addition to
“western science”. Also, in this Assessment, the concept of
good quality of life is central to this Chapter, and continues
as a thread through the subsequent chapters.

Chapter 3 focuses on the status and trends of biodiversity
and ecosystem functions underpinning nature’s benefit to
people considering both structural and functional features

of the biotic communities and their abiotic environments.

It is the central place where the following policy-relevant
question is addressed: (2) What are the status, and trends of
biodiversity, ecosystem functions that ultimately affect their
contribution to the economy, livelihoods and well-being in
the region?

Chapter 3 assesses the amount of biodiversity found in the
Americas, considering native and non-native biodiversity,
how it is distributed across the Americas, the present state
of ecosystems and biomes, recent changes in ecosystems
and their biodiversity, the conservation status of species,
and trends in levels of protection. It also provides an
overview of the relative important of the units of analysis
by subregion with regard to NCP. Additionally, the state of
key ecosystem functions is assessed where information

is available.

Chapter 4 focuses on drivers of changes in biodiversity and
addresses the policy question: (3) What are the pressures
driving the change in the status and trends of biodiversity,
ecosystem functions, ecosystem services and good quality
of life in the region?

This chapter presents information on status and trends

of the factors that have potential to drive changes in
biodiversity components, and consequently in the NCP.
Chapter 4 reaches back to Chapter 3 for linkages of the
drivers to biodiversity trends, and forwards to Chapters 5
and 6 for evaluation of alterative options for the intensity
of the drivers. Where possible, it reaches toward finding
evidence of possible indirect links between specific drivers
and the trends in NCP described in Chapter 2.
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Figure 1 @ Roadmap of policy-relevant questions addressed by all chapters of the Americas
regional assessment. Source: own representation. Photo credits: Geraldo Arruda
Junior, Maria Paula Barral, Margie Moss, Vanesa Rodriguez-Osuna and Nathan Vogt.
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Chapter 5 provides a synthesis of the information contained
primarily in chapters 2-4 and makes use of scenarios

and modelling developed for the Americas Region. In this
synthesis, the Chapter examines how the core questions
1-3 interact to affect human well-being (5.4). In particular, it
examines the future trends of biodiversity and drivers and
what those trends might mean in terms of the archetype
scenarios of “business as usual” and “great transitions”
(5.4, 5.5.1). Additionally, the Chapter examines the role

and significance of telecoupling (5.6.1) and presents key
findings on both telecoupling and data gaps (5.8), especially
with respect to time series data on status of biodiversity
and drivers. To the extent possible, the chapter explores
changes in the trajectories of multiple drivers and the role
played by synergies, trade-offs and adaptive behaviour.

Chapter 6 takes note of how the linkages and scenarios in
earlier chapters may be facilitated or impeded by various
policies options. It is where key question 4 is addressed:

(4) What are the actual and potential impacts of various
policies and interventions on the contribution of biodiversity,
ecosystem functions and ecosystem services to the
sustainability of the economy, livelihoods, food security and
good quality of life in the region?

This chapter provides information to identify policies that
may respond effectively to trends in biodiversity, NCP or
human well-being. All chapters strive to present information
in ways that are relevant to policy-making but not
prescriptive regarding choices among policies and options
for decision makers at the regional and subregional levels
in response to the scenario set out in previous chapter.
Chapter 6 also explores the policy framework available and
their track record in the Americas. To the extent possible
many of the social, economic, cultural and governance
factors that affect their performance are considered.

1.1 What gaps in knowledge
need to be addressed to better
understand and assess drivers,
impacts and responses of
biodiversity, ecosystem functions
and services at the regional level?

Much biodiversity remains to be scientifically under
sampled for all types of ecosystems in the Americas,
particularly in South America and in the deep oceans. The
potential areas with gaps in knowledge in this Regional
Assessment include:

O the contributions of NCP to quality of life, considering
the mismatch of social and quality of life (well-being)
data produced at the political scale and ecological data
produced at a biome scale;

CHAPTER 1. SETTING THE SCENE

© the assessment of non-material NCP that contribute to
quality of life,

® the linkages from indirect to direct drivers and
from the drivers to specific changes in biodiversity
and NCP,

0 the factors that affect the ability to generalize and scale
up or down the results of individual studies, and

0 the evaluation of the impacts of short-term and long-
term policy and programmes.

) Investments in generating new knowledge on these
matters, which are discussed across chapters, may
better elucidate how human quality of life is highly
dependent on a healthy natural environment as well as
how threats to natural environments affect quality of life
in the short, median and long-term.

1.4.2 Relationship of the key
questions to the implementation
of the Strategic Plan for
Biodiversity and its Aichi
biodiversity targets and to the
Sustainable Development Goals

The Intergovernmental Science-Policy Platform on
Biodiversity and Ecosystem Services Assessments
consider the synergies and trade-offs associated with
meeting multiple goals and the interactions among the
social (including cultural), economic and environmental
dimensions of sustainable development. This Regional
Assessment is highly relevant in the context of the CBD
Strategic Plan for Biodiversity 2011-2020 and Aichi
biodiversity targets, as well as national biodiversity
strategies and action plans, and the UN Sustainable
Development Goals for 2030. The CBD strategic plan and
targets are products of this convention’s negotiations while
the SDG resulted from the entire UN level negotiations
agreed upon 193 countries.

In this Regional Assessment, the time frame of analyses
covers the current status, trends up to 2020 (going back
as far as 50 years) and plausible future projections, with

a focus on various periods between 2020 and 2050 that
cover key target dates related to the Strategic Plan for
Biodiversity 2011-2020 and the SDG. The analyses include
an evaluation of the likelihood of achieving the targets

and goals (Chapters 2-6) if present trends continue, and
identify the types of changes in trends of biodiversity,

and the drivers of those trends that would increase the
likelihood of achieving targets and goals that at present may
appear elusive.
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The degree of government’s commitment to conservation
and sustainable use of biodiversity are captured partly in the
endorsement of many global agreements and conventions
about biodiversity and its uses, presented in Table 1.2. For
most countries, global commitments are often uncoupled
from national policies (6.3).

In the Americas, all countries, with the exception of the USA,
are signatory to the CBD. Results from the 24 countries

of the Latin America and Caribbean regions have reported
mixed levels of progress towards the biodiversity 2020 Aichi
targets. Most progress has been reported in targets 11 and
17 (Protected areas and the adoption and implementation of
policy instruments). There is evidence of advanced progress
in target 1 (People being aware of the value of biodiversity
and the steps to conserve and use it sustainably); target

16 (Nagoya Protocol) and target 19 (Improved biodiversity
information sharing). The targets reporting less progress
were targets 6 (Anthropogenic pressures/direct drivers of
change minimized) and 10 (Management of fish and aquatic
invertebrate stocks) (Chapter 6).

Even at these early stages of the sustainable development
agenda, SDG are already providing essential policy entry
points to address a broad array of drivers that affect
biodiversity and ecosystem services (Chapter 6).

Given the negative impacts of policy choices and trade-
offs on some aspects of biodiversity and NCP and quality
of life, few of the Aichi biodiversity targets will be met

by 2020 for most countries in the Americas. In a longer
term perspective, few SDG or targets set under the Paris

Agreement are likely to be met under current business as
usual scenarios (Chapters 2-3).

1.5 THE CONCEPTUAL
APPROACH FOR THIS
ASSESSMENT

For an assessment to address the many types of issues
encompassed in the IPBES core questions in section 1.4 and
be of use to the broad range of target audiences described in
1.83.6, it must have as well structured foundation. Integrative
but explicit conceptual frameworks are particularly useful
tools in fields requiring interdisciplinary collaboration, where
the frameworks are used to make sense of complexity

by clarifying and focusing thinking about relationships,
supporting communication across disciplines and knowledge
systems and between knowledge and policy. This foundation
is provided by the IPBES Conceptual Framework.

1.5.1 The analytical
Intergovernmental Platform

on Biodiversity and Ecosystem
Services Conceptual Framework

The Intergovernmental Science-Policy Platform on
Biodiversity and Ecosystem Services has developed a
conceptual framework (CF, Figure 1.4) as a concise

Table 1 @ Countries participating in international environmental commitments by subregion.

CONVENTION NAME North America-2* South America-12 | Caribbean-13*

Convention on Biological Diversity (CBD)

United Nations Convention on the Law of 1
the Sea (UNCLOS)

Paris Accord (United Nations Framework 2
Convention on Climate Change)

CITES (Convention on International Trade 2

in Endangered Species of Wild Fauna and

Flora)

United Nations Conventions to Combat 2
Desertification (UNCCD)

Convention on the Conservation of 0
Migratory Species of Wild Animals

Ramsar Convention 2
Percentage of Terrestrial 14.40
Area Protected Marine 6.90

8 © 13

7 10 13

8 12 11

8 12 13

3 12 2

8 11 8
28.20 25 14.60

2.10 3.90 1.20

* Greenland and the 13 Caribbean Island Protectorates still have aspects of foreign policy such as becoming Parties to international agreements
and conventions, influenced by other soverign States, and are not included in this table. Source: Own representation and percentage of area

protected from Juffe-Bignoli et al. (2014).
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summary of the relationships between people and nature
in words and pictures. The framework provides a common
terminology and structure for the components that are the
focus of a system analysis, and proposes assumptions
about key relationships in the system.

The main elements of the IPBES Conceptual Framework

) Nature here refers to the natural world, with an
emphasis on biodiversity and ecosystems. Nature gains
values based on the provision of various benefits to
people, but within IPBES Assessments, nature is also
recognized as having intrinsic value, independent of
human experience.

Anthropogenic assets refer to knowledge, technology,
financial assets, built infrastructure, etc.

Nature’s contributions to people is, for IPBES, an
inclusive category across knowledge systems. It is
defined as “all the benefits (and when they occur, losses
or detriments) that humanity obtains from nature”
(Pascual et al., 2017; sections 1.3.1-1.3.2)

CHAPTER 1. SETTING THE SCENE

® Institutions and governance systems and at least
some other indirect drivers are fundamentally linked
to the direct anthropogenic drivers that affect nature.
They include systems of access to land, legislative
arrangements, international regimes such as
agreements for the protection of endangered species,
and economic policies.

Direct drivers, both natural and anthropogenic, affect
nature directly. The direct anthropogenic drivers are
those that flow from human institutions and governance
systems and other indirect drivers. They include positive
and negative effects, e.g. habitat conversion (e.g.
degradation or restoration of land and aquatic habitats),
climate change, and species introductions. Direct
natural drivers (e.g. volcanic eruptions) can directly
affect nature, anthropogenic assets, and quality of life,
but their impacts are not the main focus of IPBES.

) Indirect drivers, are the ways in which societies
organize themselves, and the resulting influences on
other components. They are the underlying causes
of environmental change that are exogenous to the

Figure 1 @ The analytical Conceptual Framework from IPBES.
Source: modified from Diaz et al. (2015).
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ecosystem in question. Because of their central role,
influencing all aspects of human relationships with
nature, these are key levers for decision-making.

O Good quality of life is the achievement of a fulfilled human
life. It is a highly value-based and context-dependent
element comprising multiple factors such as access to
food, water, health, education, security, cultural identity,
material prosperity, spiritual satisfaction, and freedom
of choice. A society’s achievement of good quality of
life and the vision of what this entails directly influences
institutions and governance systems and other indirect
drivers and, through them, all other elements. Good
quality of life, also indirectly shapes, via institutions, the
ways in which individuals and groups relate to nature.
Likewise, the institutions and governance systems can
be used by people to influence a society’s value system
and perception of what constitutes good quality of life”.
IPBES does not address this aspect of the conceptual
framework in the Assessments, but actions governments
and societies may choose to take based on the findings
of the IPBES Assessments often require addressing this
pathway wisely.

Within these broad and cross-cultural categories, the
Assessment identifies more specific subcategories,
associated with knowledge systems and disciplines in the
Americas. For example, different worldviews may have large
gaps between the ways in which ecosystem goods and
services (“green” category) and contributions of nature (“blue”
category) in Figure 1.4 are conceptualized, valued and
used accordingly. However, both categories are concerned
with the things that societies obtain from the natural world,
which are collectively represented by the inclusive category
nature’s contributions to people (“bold and black” category).
For consistency across Assessments, and to follow the spirit
of the conceptual framework, the Assessments will use the
inclusive “bold and black” categories as the starting point,
and then refer back to them in the conclusions, although
more specific categories, strongly dependent on discipline,
knowledge system and purpose are likely to be used in

the analytical work during the Assessment. The use of this
conceptual framework is presented in an example in the
Amazon region in Figure 1.5.

In the main panel, delimited in grey, boxes and arrows
denote the elements of nature and society that are the main
focus of the Platform. In each of the boxes, the headlines in
black are inclusive categories that should be intelligible and
relevant to all stakeholders involved in IPBES and embrace
the categories of western science (in green) and equivalent
or similar categories according to other knowledge systems
(in blue). The blue and green categories mentioned here are
illustrative, not exhaustive, and are further explained in the
main text. Solid arrows in the main panel denote influence
between elements; the dotted arrows denote links that are

22

acknowledged as important, but are not the main focus of
IPBES. The thick coloured arrows below and to the right of
the central panel indicate that the interactions between the
elements change over time (horizontal bottom arrow) and
occur at various scales in space (vertical arrow). The vertical
lines to the right of the time arrow indicate the geographical
scale (scope), build on properties and relationships acting
at finer (national and subnational) scales (resolution). The
resolution line does not extend all the way up to the global
level because, for the types of relationships explored by
IPBES the spatially heterogeneous nature of biodiversity is
important, so IPBES Assessments will be most useful if they
retain finer resolution.

1.5.2 How this Regional
Assessment deals with different
knowledge systems

Scientific knowledge, indigenous knowledge, and local
knowledge systems all play a central role in IPBES
Assessments. In IPBES, indigenous and local knowledge
(ILK) systems are defined as dynamic bodies of integrated,
often holistic, social-ecological knowledge, practices and
beliefs about the relationship of living beings, including
humans, with one another and with their environment.
Indigenous and local knowledge is highly diverse, produced
in a collective manner and reproduced at the interface
between the diversity of ecosystems and human cultural
systems. It is continuously evolving through the interaction
of experiences and different types of knowledge (written,
oral, tacit, practical, and scientific) among indigenous
peoples and local communities.

Governance, institutions and policies vary in the extent
and ways that they take into account indigenous and local
knowledge and practices (Pascual et al., 2014; Martin et al.,
2016; Vogt et al., 2016). Indigenous and local knowledge
can take a particularly prominent role when addressing
“values” and valuation in Assessments. Valuation tools
that use multiple knowledge systems to fully capture the
multiplicity of culturally different worldviews, visions and
approaches to achieving a good quality of life are needed
and often not available (Tengd et al., 2014). To this end,
IPBES has developed a preliminary guide on the diverse
values of nature and its contributions to people. This guide
complements guidance IPBES has developed for the
integration of ILK into its Assessments that respects not
only the diversity and value of ILK, but also the rights of
indigenous and local communities to share in the benefits of
knowledge gained from the Assessmentss (Pascual et al.,
2014, Berbes-Blazquez, 2016). IPBES integrates ILK into
its Assessmentss through the appointment of experts to
conduct and review Assessmentss represent, who can or
have expertise, in ILK.
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Figure 1. @ NCP in the Amazon: Applying the IPBES Conceptual Framework.
Source: own representation.
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with multiple cultural and institutional contexts and may be

often difficult to compare by the same measure. Therefore,

IPBES recognizes that the word ‘value’ can refer to a given

design at local, national and global levels (IPBES, 2015b).

The ways in which nature and its contributions to people
for a good quality of life are perceived and valued may
be starkly different and even conflicting (IPBES, 2015b;
Pascual et al., 2017). Multiple values can be associated

worldview or cultural context, a preference someone has for
a particular state of the world, the importance of something
for itself or for others (IPBES, 2015b; Pascual et al., 2017).

At present, governance, institutions and policies are
challenged to take adequately into account the diverse
conceptualization of multiple values of nature and its
contributions to people embodied in the IPBES conceptual

23



THE REGIONAL ASSESSMENT REPORT ON BIODIVERSITY AND ECOSYSTEM SERVICES FOR THE AMERICAS

framework (Pascual et al., 2017). Any single valuation
methodology applied to NCP cannot avoid reflecting the
values attached to the specific uses to be made by the
NCP, and those uses vary widely among cultures, societies
and economic strata. Therefore, if valuation is intended to
encompass diverse perspectives, a multiplicity of valuation
methodologies will be needed, as well as methods for
combining the results in ways that do not selectively

favour one worldview over other. Such methodologies and
strategies for combining results are not yet fully developed.
Nevertheless, assessments striving to move in that direction
can be a significant resource for a range of decision
makers, including governments, civil society organizations,
indigenous peoples and local communities. Therefore,
IPBES Assessmentss will be based on the recognition of
culturally different worldviews, visions and approaches

to achieving a good quality of life in the context of the
conceptual framework (section 1.5.1 presenting results of
using multiple approaches to valuation, and interpreting the
results in inclusive contexts).

1.5.4 How can models and
scenarios serve as tools for
decision-making?

Scenarios are plausible, challenging, and relevant stories
about how the future might unfold, while a scenario
archetype is a group of futures which are deemed ‘similar’
according to the purpose of a specific analysis (Boschetti

et al., 2016). The different scenarios in a set can reflect
different plausible future trajectories of indirect and direct
drivers of nature and NCP; responses to potential policy and
management interventions; or the results of a combination
of these (IPBES, 2016b). Models refer to qualitative, or when
possible quantitative, descriptions of the links between any
two elements of the framework that provide the means to
relate changes in one element to estimates, or projections,
of changes in the other.

Scenarios and models can provide an effective means of
gaining insight into relationships among nature, nature’s
contributions to people, and good quality of life according
to different worldviews. For example, we can analyze
different scenarios of access to land impact well-being
of indigenous communities (given the dependence of
these actors on certain components of biodiversity such
as food and medicinal plants, see chapter 2), show

how those same scenarios affect differently other actors
such as agricultural producers, or inform discussions of
both perspectives.

One of the key objectives in using scenarios and models is

to move away from a reactive mode of decision-making, in
which society responds to the degradation of biodiversity
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and nature’s benefits to people in an uncoordinated,
piecemeal fashion, to a proactive mode, in which society
anticipates change and takes actions that avoid, reduce
or mitigate adverse impacts, capitalizes on important
opportunities, and ensure adaptation and mitigation
strategies are integrative and holistic (Carpenter et al.,
2006). Scenarios and models used in IPBES are typically
explicitly or implicitly built on four main components:

) Scenarios of socioeconomic development (e.g.
population growth, economic growth, per capita
food consumption, greenhouse gas emissions) and
policy options (e.g. reducing carbon emissions from
deforestation and forest degradation, subsidies
for bioenergy);

O Projections of changes in direct drivers of biodiversity
and ecosystem function (e.g. land use change, fishing
pressure, climate change, invasive alien species,
nitrogen deposition);

O Projections of the impacts of drivers on biodiversity (e.g.
species extinctions, changes in species abundance and
shifts in ranges of species, species groups or biomes);

O Projections of the impacts of drivers and changes in
biodiversity on NCP (e.g. ecosystem productivity, control
of water flow and quality, ecosystem carbon storage,
cultural values).

These elements generally correspond to the structure of

the IPBES conceptual framework, and Figure 1.6 below
illustrates how scenarios and models are typically coupled
to provide projections of future trajectories of biodiversity,
NCP and human well-being. Elements can range from highly
quantitative (e.g. econometric models of socioeconomic
development) to qualitative (e.g. prospective scenarios

of development based on expert-stakeholder dialogues
(Coreau et al., 2009).

The Intergovernmental Science-Policy Platform on
Biodiversity and Ecosystem Services aims to match its
scenarios carefully to the needs of particular policy or
decision contexts, paying particular attention to (i) the
choice of drivers or policy options that determine the
appropriate types of scenarios (e.g. exploratory, target-
seeking or policy screening); (i) the impacts on nature and
nature’s benefits that are of interest and that determine
the types of models of impacts that should be mobilized;
(iii) the diverse values that need to be addressed and that
determine the appropriate methods for assessing those
impacts; and (iv) the type of policy or decision-making
processes that are being supported and that determine
the suitability of different assessment or decision-support
tools (e.g. multi-criteria analysis and management
strategy evaluation).
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Figure 1 @ The role of scenarios and models in IPBES assessments.
Source: modified from IPBES (2016).
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1.5.5 Impact of policies on
nature’s contribution to people

Policies can affect ecosystem structure, functions and
ecosystem services (NCP) by altering how governments,
institutions, and individuals interact with nature. Policies are
designed to address particular challenges such as the loss
of biodiversity and ecosystem services using different types
of tools or instruments.

Some policy tools provide incentives for behaviors that
are consistent with restoring or maintaining ecosystems or
disincentives to behaviors that can lead to harmful impacts
on ecosystem structure or function or availability of NCP
(e.g. fines and taxes). Policies can indirectly affect the
value decision-makers or citizens give to ecosystems by
providing incentives, disincentives or enabling conditions
directed at the actions of civil society, the corporate
community, and government institutions. For example,
policy instruments such as legally protected lands can
affect positively the value of these areas for their supply
with drinking water and associated NCP by protecting its
quality and quantity, Reciprocally, if people place a high
value on experiencing natural areas (also an NCP), they can
provide incentives for decision-makers to support policies
that protect such areas (WB & WWF, 2003). In Venezuela,
the economic value of the reduced sedimentation

from a national protected area system is estimated at
approximately $3.5 million annually (in terms of reduced
farmer income) (Pabon-Zamora et al., 2008). However,

if not designed and implemented carefully, such benefits
may come at the cost of displacement of local community

uses of protected areas, such as when marine protected
areas attract significant ecotourism revenues, but displace
community-based fisher families with few alternative
options for livelihoods (FAO, 2015).

On the other hand, policies may result in incentives to use
biodiversity and ecosystem services (nature and NCP)
irresponsibly. For example in the energy sector, domestic
subsidies of fuel prices promote overutilization of these
resources, increases greenhouse gas emissions, and

a negative contribution to climate change (IEA, 2015)
accelerating climate change impacts on biodiversity and
people (Bruckner et al., 2014). Alternative policies such

as decarbonizing electric generation, applying carbon
standards to power plants or eliminating subsidies for
producing or consuming fossil fuels may have different
consequences, including reducing air pollution (Schwanitz
et al., 2014) and their associated benefits to human health
(Buonocore et al., 2015; Driscoll et al., 2015); improving
energy efficiency (IEA, 2015) and developing renewable
energy sources (Bruckner et al., 2014). However, such
alternatives must be considered fully, as hydroelectric
power may require substantial modifications to natural
watersheds, and mining the raw materials needed for solar
panels can have a large environmental footprint (Bruckner
et al., 2014; Nugent & Sovacool, 2014). These complexities
in developing responsible policies for conservation and
sustainable use of nature and NCP highlight the importance
of the efforts of the IPBES Regional Assessments to
consider the multiple knowledge systems and the

values of diverse worldviews, and to use scenarios and
models effectively.
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Regional differences also influence in the way some policies
affect value given to ecosystems, for example to protected
areas and their relation to ecotourism. Policies addressing
ecotourism could emphasise the substantial economic
benefits from recreational use associated with ecotourism
in conserved areas or give more weight to protective
approaches to biodiversity conservation and restrict
ecotourism stringently.

Similarly, policies and values for food production systems can
either promote genetically modified crops grown with highly
industrialized production systems, or favour production
systems using traditional varieties of plants involving rich local
and indigenous knowledge applied to the cultivation of such
plants under particular environmental settings (Jacobsen et
al., 2013; Bazile et al., 2016; CIP, 2017).

Current dialogue on NCP emphasizes the importance of
their relationships with livelihoods and human well-being
(Raudsepp-Hearne et al., 2010; Haines-Young & Potschin,
2012), interactions among multiple services (Kremen, 2005;
Bennett et al., 2009; Rodriguez Osuna et al., 2018), how
bundles of NCP can help us understand co-benefits and
trade-offs (Raudsepp-Hearne et al., 2010), and that some
contributions accrue to private beneficiaries in contrasted
with broader public goods (Garbach et al., 2014, 2016).
Policies and programmes that are able to adopt bundling
approaches to NCP, where multiple benefits and trade-offs
are measured and assured (e.g. water and food security,
climate change adaptation as well as social and cultural
benefits) provide opportunities towards the achievement of
sustainable development and biodiversity goals.

1.6 NATURE AND
ECONOMIES OF THE
AMERICAS

1.6.1 Biophysical aspects

The Americas encompass a large diversity of ecosystems,
including wide extensions of deserts, grasslands, savannas
and forests, in different climatic conditions (polar, temperate,
mediterranean, arid, subtropical, tropical) and topographic
situations (plains, plateau, mountains). The combination

of all those settings along the Neotropic and Neartic
biogeographical realms covers all the 14 terrestrial biomes
defined by Olson et al., (2001), as well as all the freshwater
and marine biomes defined in the Marine Ecosystems of
the World and Global Open Ocean Deep Sea classifications
(Spalding et al., 2007; Rice et al., 2011). The region includes
also 55 of the 195 terrestrial and freshwater ecoregions
considered globally as having exceptional biodiversity, i.e.
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with highly distinctive or irreplaceable species composition
(Olson & Dinerstein, 2002), including the largest rainforest
and largest river in the world situated in the Amazonian
region. Similarly, the Caribbean is considered a hotspot for
marine biodiversity, as are reefs and bays of Mesoamerica
(WOA, 2016).

The Intergovernmental Platform on
Biodiversity and Ecosystem Services unit of
analysis and subregions of the Americas

The subdivision of the Earth’s surface into units for the
purposes of analysis is notoriously controversial and there is
no single agreed-upon system that IPBES can adopt as its
standard. The Intergovernmental Science-Policy Platform on
Biodiversity and Ecosystem Services has consulted widely
to arrive at the classification below. This system serves as a
framework for comparisons within and among assessments
and represents a pragmatic solution, which may be adapted
and evolve as the work of IPBES develops. These units

are called “IPBES terrestrial and aquatic units of analysis”
(Figure 1.7), rather than alternatives such as “biomes”

or “ecoregions”, both because they do not map exactly
onto such ecological classifications, and among different
disciplines there is rarely consensus on the geographic
boundaries when applying such classification systems.
These units of analysis serve the purposes of IPBES, and
are not intended to be prescriptive for other purposes; nor
are the labels of individual units to be taken as synonymous
with “biomes” from any single classification system. Note
also that the word “aquatic” is here used to include both
marine and freshwater systems.

Ecological units of analysis are represented in different
socio-economic and governance contexts with different
administrative boundaries. For this reason, IPBES has
also decided to use a classification of the Americas in
four subregions considering their focus on science-policy
interface (Figure 1.8).

North America

North America is the largest subregion of the Americas,

at just over 23.5 million km?2. At the time of European
settlement starting in the 1500’s, all major temperate

and polar units of analysis were extensive and intact.

The eastern third of North America was dominated by
temperate, primarily deciduous, forests covering all the
coastal lowlands, the Appalachian mountains (only of few of
which extend above the treeling) and the eastern portion of
the Mississippi River basin. Across the northern portion of
treed lands, boreal forests constituted a band often nearly
1,000 km wide, extending from the Atlantic to the Rocky
Mountains and Alaska. The central portion of North America
comprised the Great Plains and related grasslands, covering
nearly 1.3 million km? of unbroken grassland. The western
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Figure 1 @ Units of Analysis of the Americas assessment. Source: own representation based
on Olson (2001), WWF (2004 and 2012) and Marine Regions (2016).
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Rocky Mountains and Pacific Coastal Range along the
Pacific seacoast, both extending from Mexico to Alaska,
together covered over 1.5 million km?. In the USA southwest
more than 0.75 million km? were drylands and desert,
whereas the world’s largest expanse of tundra was found
across the entire northerly continental land mass and Arctic
Archipelago of Canada and Greenland (including the ice
sheet and glaciers), at nearly 3.5 million km?2.

Several major river systems, and many smaller ones, drain
North America, emptying into the three bordering oceans.
The largest is the Mississippi-Missouri drainage flowing
southward through the center of North America to the Gulf
of Mexico. With a drainage area of over 3 million km? it is
the fourth largest drainage basin in the world. Also flowing
southward but into the Gulf of California and draining much
of the desert southwest is the Colorado River basin. The
Great Lakes, the largest freshwater lacustrine system in the
world, are part of the easterly flowing St Lawrence River
drainage, emptying through the Gulf of St Lawrence into
the Atlantic. The major rivers flowing northward into the
Arctic Ocean are the Mackenzie and the Yukon, whereas the
largest river drainage emptying directly into Pacific Ocean
is the Columbia. Aside from the Mackenzie and Yukon,

all these river systems have been extensively altered for
navigation, hydropower generation, flood control, municipal
water supply, and irrigation.

With the expansion of settlement by non-indigenous
immigrants and their descendants, most of these biomes
were extensively altered through land transformation and
development of urban areas and linking infrastructure. With
the changes in landforms, many iconic species, such as
the American Bison and Pacific salmon have declined or, in
the case of the once abundant Passenger Pigeon, become
extinct. The Indigenous Peoples inhabiting these biomes
were also decimated by conquest, disease, and intentional
displacement from traditional lands, although the precise
numbers are contested among experts, and their traditional
livelihoods, closely attuned to nature and sustainable use of
NCP, typically rendered impossible to pursue.

Mesoamerica

The Mesoamerican subregion is considered a priority
ecoregion due to the high concentration of small-ranged
vertebrates (Jenkins et al., 2013) and a biodiversity hotspot
due to the high concentration of endemics species and
large loss of habitat (Myers et al., 2000). This region
connects species movement among south and north land
masses resulting in high species diversity (DeClerck et

al., 2010). Its particular long and narrow shaped area is
divided by a mountain range creating diverse environmental
conditions (Olson et al., 2001; DeClerck et al., 2010) with
montane biomes extending along the entire south-north
axis of Mesoamerica. Mangroves and coral reefs occur in
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patches along both Atlantic and Pacific coasts, although
more extensively on the Atlantic. Reflecting the narrow width
and central mountains of Mesoamerica, rivers are generally
a most a few hundred km (Grijalva river), aside from the
larger Rio Grande drainage on the northern boundary of the
subregion (Lehner et al., 2008).

Ten per cent of the territory is under some form of
protection (WDPA, 2017) where the 1) mediterranean
forests, woodlands, and scrub, 2) tropical and subtropical
dry broadleaf forests and tropical and 3) subtropical moist
broadleaf forests are the least protected biomes.

The Mesoamerican subregion holds a very high level of
endemism of 44.4%. Of these, over 40% are threatened.

In total, 84.7% of all the subregion’s threatened species

are endemic. Particularly well-known subregional endemics
include the Old Man Cactus (Cephalocereus senilis) and the
Axolotl (Ambystoma mexicanum).

Caribbean

The Caribbean Region comprises twenty-eight island
nations which themselves are composed of over seven
thousand islands and cays. As Small Island Developing
States, these predominantly coastal areas are under

risks from extreme geophysical events by virtue of their
geographic locations within the tropics. They are susceptible
to the hazards of hurricanes, earthquakes, volcanic
eruptions and tsunamis (Granger, 1997). The islands are
characterized into five (geophysical) categories: volcanic
islands of recent formation; old complex volcanic islands;
volcanic islands with lagoons and barrier reefs; atolls and
raised atolls; and successive sedimentary deposit islands.

The steep topography seen on these islands supports a
variety forest types in small areas (Lugo et al., 1981). These
forests range from mangrove forests dominated by 1-4
mangrove species, to tropical rain forests comprising two
thousand species of flowering plants (Beard et al., 1944).
The Dry Forests in Puerto Rico, USA Virgin Islands and

The Bahamas present a diverse and unique biome for the
Caribbean Islands (Franklin et al., 2015). The Guanica forest
in Puerto Rico comprises approximately four thousand
hectares of dry forest (Lugo et al., 1995). As most of these
dry forests are coastal, they are under increased risk of
damage from hurricanes, storm surge and sea level rise.

The coral reef ecosystems that surround most of the islands
of the Caribbean support the major sectors of tourism and
fishing. However, these reef areas are under significant
threat from overfishing and direct results of human activities
causing excess nutrients and sediments via pollution,
deforestation, reef mining and dredging (Hughes, 1994;
Perry et al., 2013). The architectural complexity has declined
over the past forty years (Alvarez-Filip et al., 2009).



South America

South America is the second largest subregion of the
Americas, comprised of 12 States, covering 17.7 million
km?2. South America exhibits a diverse pattern of weather
and climate due to its considerable north-south extension
and prominent topography, including tropical, subtropical
and extratropical features. The large scale phenomena

like the EI Nifio Southern Oscillation, contribute to the high
variability of the South American climate (i.e. interannual and
interdecadal changes), and the sea surface temperature
north-south gradient has a profound impact on the climate
and weather of eastern South America (Garreaud et

al., 2009).

South America is characterized by the presence of the
Andes, the longest continental mountain range in the world
(Campetella & Vera, 2002). The Andes cover more than
2,500,000 km2 hosting a population of about 85 million
(45% of total continental population), with the northern
Andes as one of the most densely populated mountain
regions in the world. At least a further 20 million people are
also dependent on mountain resources and ecosystem
services in the large cities along the Pacific coast of South
America. The Andes is highly diverse in terms of landscape,
biodiversity including agro-biodiversity, languages, peoples
and cultures (FAO, 2012a).

Another particularity of the region is the extensive watershed
of big rivers, like Amazon, Orinoco, Parang, among de
various long rivers of South America (Nilsson et al., 2005).
The largest is the Amazon Basin, containing forests that

not only sustain the greatest biological diversity (Amazon is
home to one out of every five mammal, fish, bird and tree
species in the world); but the homes to indigenous peoples.
At regional and global scales, tropical forests also have a
major influence on carbon storage and climate, so they

are also vital for regional climates (Laurence, 1999). The
trees of the Amazon contain 90-140 billion tons of carbon,
equivalent to approximately 9-14 decades of current global,
annual, human-induced carbon emissions. Approximately,
eight trillion tons of water evaporate from Amazon forests
each year, with important influences on global atmospheric
circulation (Nepstad et al., 2008).

Savannas are the most extensive biome in the tropics, and
important spatial extensions in the subtropic, that has been
shaped by a long history of interaction with humans, fire,
climate and wildlife. The impacts on savanna composition,
distribution and function based on increasing human
population growth, climate change, atmospheric change
and resource use impact, bring multidimentional challenges,
within the political realms, land tenures and economic
shifts, what in fact requires effective long-term management
strategies and thus ensure a sustainable future for savanna
ecosystems (Marchant, 2010).
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The neotropical Atlantic Forest supports one of the highest
degrees of species richness and rates of endemism on

the planet, but has also undergone a huge forest loss, for
example the Brazilian Atlantic Forest is highly fragmented
and with just 12-16% of the original forest cover left (Ribeiro
et al., 2009).

There are differences in state of knowledge of the marine
biodiversity among the subregions, and even though
incomplete in some areas, there are differences in total
biodiversity among Atlantic and Pacific oceans at the same
latitude. At north of the continent, the Tropical East Pacific
is richer in species than the Tropical West Atlantic. In the
south, the Humboldt Current system is much richer than the
Patagonian Shelf. An analysis of endemism shows that 75%
of the species are reported within only one of the South
America regions, while about 22% of the species of South
America are not reported elsewhere in the world (Miloslavich
etal., 2011).

Historical note and biomes transformation in
the Americas

The region is populated by a uniquely large proportion

of new or descendants of immigrants from all parts of
Europe, Asia and Africa, in addition to over 66.2 million
indigenous peoples who have persisted culturally despite
centuries of land expropriation and in some cases active
persecution and genocide (Chapter 2). All subregions
have had the representation of units of analysis
extensively altered post 1500, when immigration from the
Old World and subsequent expansion of European style
“settlement” brought new cultures and more advanced
technologies and to the Americas. These contrasts may
be particularly informative for development of effective
policies, by shedding light on how socio-economic
factors affect conservation policies and measures, and
how economic and social policies perform in different
biotic settings.

The Americas have experienced extensive change in
biomes, with notable expansion of croplands in the last
three centuries (Figure 1.9). The origin of crops, and
their precursors, and current growing location of crops go
hand in hand. The ‘centers of origin’ of crops are a theme
of considerable debate (Beddow et al., 2010). However,
there is little doubt that the process of domestication and
geographical dispersal are part of the broader history of
human-induced spatial movement of plants and animals.
Candolle (1884) observed that ancient plant propagation
in the Mediterranean by the Egyptians and Phoenicians
enabled subsequent migrants to carry West Asian genetic
material to Europe at least 4,000 years ago; there is well-
established Chinese cultivation of rice, sweet potatoes,
wheat and millets as early as 2,700 BC.
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Figure 1. @ The changing global landscape of crop production.

Panels A and B illustrate the extent of crop production in the Americas in 1700 and 2000. Areas with darker
shades, as in Panel B, are devoted to more intensive cropping. Source: modified from Beddow et al. (2010)

derived from SAGE data.

PANEL A: Cropland extent, 1700

The rate at which human action has driven development,
improvement and movement of plants and animals has
accelerated significantly in the past 500 years (Beddow et
al., 2010). The “Colombian Exchange” was an important
historical events initiated when Columbus made contact
with Native Americans in the New World (Crosby, 1987;
Diamond, 1999). Beddow et al. (2010) emphasize that
“most of the commercial agriculture in the USAtoday is
based on crop and livestock species introduced from
Eurasia (e.g. wheat, barley, rice, soybeans, grapes, apples,
citrus, cattle, sheep, hogs, and chickens), though with
significant involvement of American species (e.g. corn,
peppers, potatoes, tobacco, tomatoes, and turkeys) that
are also distributed throughout the rest of the world.” The
global movement of agriculturally important plants and
animals, and their accompanying pests and diseases, has
been a pivotal element in both the history of agriculture and
transformation of biomes in the Americas.

1.6.2 Cultural aspects: Presence
of indigenous groups, population,
and land holdings

There are at least 66 million indigenous people in the

four subregions of the Americas, ranging from 89.29% of
indigenous people in Greenland to 0.04% in Cuba (Tables 1.3).
However, the percentage of the indigenous population in each
country, sourced from either official censuses or other surveys,
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could be higher than values presented in the tables below.
There are some countries, for example, where more than half
of the indigenous population live in urban areas - such as
Mexico, Peru, Uruguay and Venezuela - and are not captured
in these statistics. Self-declaration is also another cause of
under-representation in census data of the Americas. For
example, the Amazon region alone has outstanding cultural
diversity with 420 indigenous and tribal peoples, 86 languages
and 650 dialects (http://www.otca-oficial.info) and wealth of
ILK (Berkes, 2012; Tengo et al., 2014), but faces poverty and
social inequality (PNUD, 2013; loris, 2016).

The results in the tables below show the information gap,
especially among the Caribbean countries, where there are
almost no records or quantitative data. This does not imply
the absence of indigenous groups or land in a given country.
In the broader Caribbean region the indigenous populations
were almost totally decimated by colonization in the post-
Columbus era. To find evidence of indigenous groups’
population and territorial holdings in these countries required
the use of other sources of information. A considerable
amount of information for this subsection was found in
magazines of local and other international organizations,
such as “Cultural Survival”.

There is an area of around 272 million hectares of
indigenous lands in different countries of the Americas
(Table 1.4). One initial criteria include the presence or
extension of indigenous people lands legally recognized in
constitutional country-based legislations and/or international


http://www.otca-oficial.info
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Table 1 @ Indigenous population (IP) in the Americas.

COUNTRY *1000 (thousands) YEAR
IP/PC
Populatlon Indigenous
Country (PC) population (IP)

NORTH AMERICA 357,327 8,051
Greenland 562 50° 89.3 2017
Canada 35,8522 1,401° 3.9 2017
USA 321,4192 6,600° 21 2017
MESOAMERICA 172,740 33,778 19.6
Mexico 127,0172 21,497 13.3 2015
Guatemala 16,3432 9,805° 60.0 2017
Nicaragua 6,0822 567° 9.3 2017
Costa Rica 4,808 104° 2.2 2010
Panama 3,9292 418° 10.6 2010
Honduras 8,075° 9224 11.4 2006
Belize 3592 444 12.3 2006
El Salvador 6,1272 4224 6.9 2006
SOUTH AMERICA 418,420 24,277 5.8
Argentina 43,4162 9550 2.2 2017
Bolivia 10,7252 5,652¢ 52.7 2006
Brazil 207,848 897¢ 0.4 2010
Chile 17,9482 1,566 8.7 2013
Colombia 48,2292 1,500° 3.1 2016
Ecuador 16,1442 1,018° 6.3 2010
Guyana 76772 51d 6.6 2006
French Guyana 2443 10° 41 2017
Paraguay 6,639° 113® 1.7 2017
Peru 31,3772 11,655¢ 37.1 2006
Surinam 5432 20° 3.7 2017
Uruguay 3,4322 1159 3.4 2004
Venezuela 31,1082 725° 23 2010
CARIBBEAN 38,009
Antigua and Barbuda 922
The Bahamas 3882 3d 0.8 2006
Barbados 2842
Cuba 11,3902 & 0.0 2011
Dominica 732 3 4.1 2017
Grenada 1072
Haiti 10,7112
Jamaica 2,726° 514 1.9 2006
Dominican Republic 10,5282
St. Lucia 1852
St. Kitts and Nevis 567
St. Vincent and 1092
the Grenadines
Trinidad and Tobago 1,3602 26 1.9 2006
a. World Bank (2015) e. Instituto Socioambiental (ISA) (2010) h. Poole (2011)
b. Hansen et al. (2017) f. Ministerio de Desarrollo Social de i. Kalinago (2017)
c. CEPAL (2010) Chile (2013) j. Instituto Nacional de Estadistica y
d. Montenegro & Stephens (2006) g. Lopez (2009) Geografia México (2015)
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Table 1 @ Indigenous land in the Americas.

COUNTRY *1000 (ha) %

Country Indigenous Indigenous land/
Areaa land Country Area

NORTH AMERICA 2198,227 25,500 1.2
Greenland 216,609°
Canada 998,467 2,800° 0.3
USA 983,151 22,7004 2.3
MESOAMERICA 248,676 48,495 19.5
Mexico 196,438 45,700° 23.3
Guatemala 10,899 1,531¢ 14.0
Nicaragua 13,037
Costa Rica 5,110 334f 6.5
Panama 7,542 753° 10.0
Honduras 11,249 160° 1.4
Belize 2,297 179 0.7
El Salvador 2,104
SOUTH AMERICA 1780,326 197,813 11.1
Argentina 279,181 Nd
Bolivia 109,858 20,000 18.2
Brazil 851,577 117,310 13.8
Chile 75,610 328 0.4
Colombia 114,175 36,337 31.8
Ecuador 25,637 6,830° 26.6
Guyana 21,497 3,108 14.5
French Guyana 8,385 Nd
Paraguay 40,675
Peru 128,522 13,200° 10.3
Surinam 16,382 0 0
Uruguay 17,622
Venezuela 91,205 700° 0.8
CARIBBEAN 38,009
Antigua and Barbuda 44 44
The Bahamas 1,388 1,388
Barbados 43 43
Cuba 10,989 10,989
Dominica 75 2! 75
Grenada 35 35
Haiti 2,775 2,775
Jamaica 1,099 1,099
Dominican Republic 4,867 4,867
St. Lucia 62 62
St. Kitts and Nevis 26 26
St. Vincent and the Grenadines 39 0,1m 39
Trinidad and Tobago 513 on 513
a. IBGE (2017) e. Blaseretal. (2011) i. FAO (2012b) m. Cultural Survival Quarterly
b. Central Intelligence f. Hansen et al. (2017) j. Van Dam (2011) Magazine (2017)
Agency (2015) g. Cultural Survival Quarterly k. Amerindian Peoples n. Santa Rosa First Peoples
c. Statistics Canada (201) Magazine 82013) Association (2017) Community (2015)
d. USA Department of the Interior h. Instituto Socioambiental (ISA) I. Kalinago Territory (2017) Nd: No data
Indians Affair (2017) (2017)
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agreements such as Convention 169 of the International
Labor Organization. However, although countries like Chile
are signatories of this international convention, laws in

this country do not recognize “land property” owned by
indigenous communities. In other cases, there is no legal
land recognised at the community level as in Trinidad and
Tobago and Suriname.

1.6.3 Socio-economic features

The population in the Americas represent 15% of the total
global human population (UNDP, 2016) with a population
density in the Americas ranges from 2 per 100 km? of land
in Greenland to over 9,000 per km? in several core urban
centers. It includes the most urbanized regions in the world
(North America and Latin America and the Caribbean

with 82% and 80% of inhabitants living in urban areas
respectively) (UN-DESA, 2016). Five cities in the Americas
(Sao Paulo, Mexico DF, New York-Newark, Buenos Aires
and Rio de Janeiro) are in the top 20 world’s megacities

(more than 10 million inhabitants) in 2016 (UN-DESA, 2016).

Patterns of economic growth differ both, among and
within the subregions. Some key socio-economic

CHAPTER 1. SETTING THE SCENE

indicators such as the GDP*, the Globalization index® or
the HDI® show marked differences between subregions
(Figure 1.10). There is a clear contrast between

North American countries and the rest of the region.
South America presents a high heterogeneity in the
three indicators. The Americas contains two of the top
10 countries with the highest HDI as well as one of the
countries with lowest human development (UNDP, 2016).

4. GDP at purchaser’s prices is the sum of gross value added by all
resident producers in the economy plus any product taxes and minus
any subsidies not included in the value of the products. It is calculated
without making deductions for depreciation of fabricated assets or for
depletion and degradation of natural resources. Data are in current USA
dollars. Dollar figures for GDP are converted from domestic currencies
using single year official exchange rates. For a few countries where
the official exchange rate does not reflect the rate effectively applied to
actual foreign exchange transactions, an alternative conversion factor is
used (World Bank, 2017).

5. The index of globalization covers three main dimensions: economic
integration, social integration, and political integration. Using panel
data for 123 countries in 1970-2000 it is analyzed empirically whether
the overall index of globalization as well as sub-indexes constructed
to measure the single dimensions affect economic growth. As the
results show, globalization indeed promotes growth. The dimensions
most robustly related with growth refer to actual economic flows and
restrictions in developed countries. Although less robustly, information
flows also promote growth whereas political integration has no effect
(Gydli et al., 2018).

6. Human Development Index (HDI) is a composite index constructed
by combining a range of indicators that aim at capturing human
achievement in three dimensions: per capita income, education, and life
expectancy (UNDP, 2016).

Figure 1 @ Gross Domestic Product, Globalization and Human Development levels
in countries of the Americas. Source: World Bank (2017), Gygli et al. (2018)
and UNDP (2016).

GDP, US$ MILLION, GLOBALIZATION INDEX, HUMAN DEVELOPMENT INDEX
2016 2014 -HDI, 2015*

I 18,569,100 I 86 I 92

Ml 505 Ml 38 [T

[ ] NO DATA [] NO DATA ["] NO DATA

*HDI shows scales from 0 to 100; countries scoring over
80 are considered to have very high human
development, 70-79 high,55-69 medium and those
under 55 low human development levels.
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Economic growth and international trade have improved
the quality of life of many people, but often at the cost

of increasing demand for natural resources, which

affect other group’s quality of life. Overall, poverty levels
have decreased in the last two decades but groups in
Mesoamerica, the Caribbean and South America are yet
facing poverty (Chapter 2). Such heterogeneity hampers
developing general conclusions that apply equally across
all subregions.

Table 1.5 presents several subregional socio-economic
indicators with their average values by indicator, along with
the lowest and highest value across the states. Because the
countries differ in size as well as development, indicators
that are national totals rather than per capita values should
be compared with caution. Even within countries some
socio-economic factors like personal income have such
skewed distributions that an average value may represent
status of the citizenry very poorly.

1.6.4 Governance in the Americas

For this Assessment “governance” will be discussed

in several chapters, referring to structures and

processes that are designed to ensure accountability,
transparency, responsiveness, rule of law, stability, equity
and inclusiveness, empowerment, and broad-based
participation. Governance is more than the institutions of the
government, but encompasses all the ways that social units
of people are structured and managed to meet a need or to
pursue collective goals (UNESCO, 2017). In the Americas
many different types of governance arrangements have
developed. These occur in different social, economic and
environmental contexts, associated with a diverse range of
institutional arrangements and mechanisms that operate at
multiple scales of intervention.

The IPBES Assessment does not analyse governance
structures and mechanisms. However, since governance

Table 1 @ Socio-economic indicators by subregion.

DESCRIPTORS NORTH AMERICA | MESOAMERICA | SOUTH AMERICA CARIBBEAN SOURCE

Canada,
USA, Greenland

Countries included in
the assessment

Honduras,
Mexico, Nicaragua
and Panama
Total area (km?):
41,858,533 21,415,862 2,477,901
Social and demographic indicators
Population (million
inhabitants, 2015) =T =17
Adult literacy rate 15+ 88.5
84% (USA) -
years (%), 2015 o (79-98)
Mean (min-max) S Caade)
Industry, value added 20.7 26.3
(% of GDP), 2014 Data only available (18-32)
Mean (min-max) for USA
Gross National Income 51,615
per capitg (US dollars, (47,250-55,980) 6,028
2013 for South "
1940-11880
America and 2015 for Data not available ( )

the rest of subregions) e ki

Mean (min-max)

Belize, Costa Rica, El
Salvador, Guatemala,

Argentina, Bolivia
(Plurinational State
of), Brazil, Chile,
Colombia, Ecuador,

Antigua and
Barbuda, The
Bahamas, Barbados,
Cuba, Dominica,

IPBES (2015a)

Guyana, Paraguay, Dominican
Peru, Suriname, Republican*,
Uruguay and Grenada, Haiti,
Venezuela (Bolivarian Jamaica, Saint Kitts
Republic of) and Nevis, Saint
Lucia, Saint Vincent
and the Grenadines
and Trinidad
and Tobago
17,730,93 233,839
World Bank
~ 418 ~ 38 (2015)
95 88 World
(88-98) (61-100) Bank (2015)
Data available for (National
5 countries statistics)
21.6
32.2
(©1-42) (11.3-48.8) World
Data not available ~ Bank (2015)
for Haiti
10,219
8,954 (810-20,740)
(2,620-15,580) Data not available  \Wor'd
T Gl Bank (2015)

* On socioeconomic, cultural and historical grounds, the Dominican Republic could be considered part of Mesoamerica, and Guyana part of

the Caribbean.
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reflects the norms, values and rules through which public
affairs are managed and includes the culture and institutional
environment in which citizens and stakeholders interact
among themselves and participate in public affairs, it is
relevant to explaining many of the patterns and trends
discussed throughout the Assessment. It is also a relevant
consideration in contemplating potential pathways

and policy options for the future. Consequently, some

higher level features of governance in the subregions are
summarized below (Table 1.6).

In terms of governance, the single greatest difference
among subregions may be simply in the size and number of
independent States, with North America, the geographically
largest subregion, comprised of only Canada, the USA,

and Greenland (under Danish rule). The geographically
smallest region, the Caribbean, on the other hand, includes
13 independent States and 13 Protectorates. The indicators
of Governance are taken from the Worldwide Governance
Indicators (Kaufmann et al., 2010) and The Economist
Group (http://www.economistgroup.com/) to provide some
insight into the degree to which governance processes can
support efforts to conserve and sustain biodiversity and
maintain deliver of NCP.

Table 1 @ Governance indicators by subregion.

CHAPTER 1. SETTING THE SCENE

1.7 TECHNICAL
DETAILS: METHODS AND
APPROACHES IN THE
ASSESSMENT

1.7.1 How this Regional
Assessment deals with
incomplete or absent information

An assessment on a continental scale is built on the basis
of numerous sources of information. Although there is
immense value in an assessment that can incorporate many
sources of information, there are also many challenges to
overcome, including incomplete or absent information, low
quality information, limits in representativeness of information
sources. To address these issues consistently, this
Assessment follows the guidelines provided by the IPBES
Task Force on Knowledge and Data. The identification

and classification of gaps in knowledge are necessary
contributions to support decisions, conservation and for
ongoing and future assessment processes.

DESCRIPTORS* NORTH MESOAMERICA | SOUTH AMERICA CARIBBEAN** SOURCE
AMERICA**

- . 4.05 (2.8-5.3)
Political Instability . 5.9
Index, 2009-2010 DELEeH EVEIELE 3.5-7.1)

for Greenland

Political Stability and 88
Absence_ of Violence ) (70-100) 42.12
or Terrorism (Percentile (18-64)
Rank 0-100), 2015
Rule of law (0-100 92 34.1
rank), 2015 (90-95) (15-69)
Control of corruption 89 40
(0-100 rank), 2015 (84-94) (19-75)

6.06 (4.2-7.8) )
6.6 i The Economist
(65.1-7.7) Data available for Group™*
5 countries

41.2 68.76 Kaufmann et
(12-83) (22-97) al. (2010)

41 56 Kaufmann et
(11-87) (10-82) al. (2010)

39 59 Kaufmann et
(6-89) (9-93) al. (2010)

*  The Political Instability Index shows the level of threat posed to governments by social protest. The index scores are derived by combining

measures of economic distress and underlying vulnerability to unrest.

The Political Stability and Absence of Violence/Terrorism index captures perceptions of the likelihood that the government will be destabilized
or overthrown by unconstitutional or violent means, including politically-motivated violence and terrorism.

The Rule of Law index captures perceptions of the extent to which agents have confidence in and abide by the rules of society, and in
particular the quality of contract enforcement, property rights, the police, and the courts, as well as the likelihood of crime and violence.

The Control of Corruption index captures perceptions of the extent to which public power is exercised for private gain, including both petty
and grand forms of corruption, as well as “capture” of the state by elites and private interests.

The Worldwide Governance Indicators are available at: www.govindicators.org

** Greenland and the 13 Caribbean Protectorates are still colonies of European States, so their governance aspects are not included in

this table
*** http://viewswire.eiu.com
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The collection, processing and use of data, information and
knowledge followed certain key principles and practices to
meet quality standards to ensure that the target audiences
have sufficient confidence in the Assessment conclusions
to use them in policy and decision-making. Among these
principles and practices are: i) inclusion of all relevant

and available or readily mobilizable data, information and
knowledge from different knowledge systems and sources;
ii) transparency at all steps of collection, selection, analysis
and archiving, in order to enable informed feedback on
Assessments and replicability of results, and to enable
comparability across scales and time; and iii) systematic
and well-documented methodology in all steps of the
assessment process, including documentation of the
representativeness of the available evidence, the remaining
gaps and uncertainty, and iv) clear rationales in cases where
a “weight of evidence” conclusion was drawn from the
broad range of relevant information presented in i).

1.7.2 How this Regional
Assessment handles uncertainty

Uncertainty in assessments arises from several sources,
including the incompleteness or unrepresentativeness of
information available; having information available that is

of low accuracy, precision or both (whether accuracy and
precision have been estimated or not); and having multiple
studies that individually may report finding of moderate
accuracy and precision, but are inconsistent with each other

across studies. In the case of uncertainty, each chapter of
this report establishes the level of confidence in relation to

the key findings (data and information from the ensemble of
knowledge systems) presented in Executive summaries. Each
key finding in an IPBES Assessment comes with a confidence
language statement. In Assessments, when we talk about
confidence in relation to knowledge, we are referring to how
assured the experts are about the findings presented within
their chapters. Low confidence describes a situation where
we have incomplete knowledge and therefore cannot fully
explain an outcome or reliably predict a future outcome,
whereas high confidence conveys that we have extensive
knowledge and are able to explain an outcome or predict a
future outcome with much greater certainty.

The communication of confidence in IPBES Assessments

is important because interactions between humans and the
natural world are complex, as are the interactions among
people relative to nature. To allow decision makers to make
informed decisions, author teams need to communicate not
only the findings in which they have high confidence but also
those in which their confidence is weaker, in cases when
the finding is the best inference that can be drawn from the
knowledge available. Furthermore, by following a common
approach to applying confidence terminology within an
Assessment, authors are able to increase consistency and
transparency.

IPBES Assessments uses four specific phrases known as
“confidence terms” in order to categorize the experts’ level
of confidence in their findings consistently (Figure 1.11). The

Figure 1 The four-box model for the qualitative communication of confidence.

Confidence increases towards the top-right corner as suggested by the increasing strength of shading.

Source: IPBES (2016).
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categories depend on the author team’s expert judgment on
the quantity and quality of the supporting evidence and the
level of scientific agreement about what that evidence shows.
The Intergovernmental Science-Policy Platform on Biodiversity
and Ecosystem Services Assessments use a four-box model
of confidence (below) based on evidence and agreement that
gives four main confidence terms: “well established” (much
evidence and high agreement), “unresolved” (much evidence
but low agreement), “established but incomplete” (imited
evidence but good agreement) and “inconclusive” (limited or
no evidence and little agreement).

Depending on the nature of the evidence supporting the

key message or finding, quantitative assessments of
confidence may also be possible. Quantitative assessments
of confidence are estimates of the likelihood (probability) that
a well-defined outcome will occur in the future. Probabilistic
estimates are based on statistical analysis of observations
or model results, or both, combined with expert judgment.
However, it may be that quantitative assessments of
confidence are not possible in all assessments, due to
limitations in the evidence available.

1.7.3 Data and indicators

The Intergovernmental Science-Policy Platform on
Biodiversity and Ecosystem Services uses indicators in
conducting its Assessments. Indicators are defined here

as data aggregated in a quantitative or qualitative manner
that reflect the status, cause or outcome of an object or
process, especially towards targets such as the Aichi targets
or those set by the SDG. Indicators can help simplify the
enormous complexity of datasets, variables, frameworks
and approaches available to us. They are also useful

tools for communicating the results of assessments. It is,
however, important to recognize the limitations of a given set
of indicators in capturing the complexities of the ‘real world’,
since indicators are restricted to what can be measured

in a standardized way and for which appropriate data

are widely available with good global coverage. Notably,
these limitations are especially significant when it comes

to assessing non-material benefits of nature to people and
in quality of life. Moreover, the meanings of indicators are
related to diverse cultural perspectives. Hence, in IPBES
Assessments, indicators are subjected to critical analysis
and review from a diversity of experts.

The Intergovernmental Science-Policy Platform on
Biodiversity and Ecosystem Services has consulted widely
in arriving at a list of 30 indicators for its Assessments, of
which nine are intended to assess socio-ecological status
and trends. Indicators have been selected to cover the
Conceptual Framework comprehensively as well as being
interpretable in what relates to drivers, pressure, status,
impact, response’s approach to assessments. Table 1.7
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lists the indicators with their role related to drivers, pressure,
status, impact, response and IPBES conceptual framework,
and their sources in other agencies or more thematically
focused assessments.

1.7.4 Process for the production
of the Americas assessment
report

This Assessment Report is the result of a four-year process
containing five phases (Figure 1.12) and involving more
than one hundred experts. At the beginning of 2015 - during
the IPBES-3 Plenary - the scope, geographic area, rationale,
utility and assumptions of this Assessment were agreed and
approved. Then the process of call and selection of experts
(until April 2015) resulted in 92 experts from 20 countries.

In addition, through the Technical Support Unit Capacity
Building, a pilot program for young researchers was carried
out and 6 fellows were selected throughout the continent
(one fellow for each chapter).

During March 2015 to March 2018 the experts worked on
the elaboration of this Report, which encompassed the
preparation of two drafts (which were submitted for external
review by experts and governments). After the second draft,
a selection of experts working on the Regional Assessment
also worked in the construction of the summaries

for policymakers. The process will conclude with the
presentation of the Americas Assessment and Summary for
Policy Makers for approval by the sixth session of the IPBES
Plenary (IPBES-6) held in Medellin, Colombia in March 2018.
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Table 1 @ Core and socio-economic indicators used in IPBES assessments. Source: IPBES
(2017b) and https://www.ipbes.net/indicators/socioeconomic

Core indicators

SPECIFIC INDICATOR AICHI TARGET m SOURCE

Ecological Footprint
Water Footprint
Percentage of Category 1 nations in CITES

Biodiversity Habitat Index
Species Habitat Index

Forest area as a percentage of total
land area

Trends in forest extent (tree cover)

Protected area coverage of Key
Biodiversity Areas (including Important
Bird and Biodiversity Areas, Alliance for
Zero Extinction sites)

Total wood removals
Estimated fisheries catch and fishing effort

Proportion of fish stocks within biologically
sustainable levels

Inland fishery production
Marine Trophic Index

Trends in fisheries certified by the Marine
Stewardship Council

Proportion of area of forest production
under FSC and PEFC certification
Nitrogen Use Efficiency

Nitrogen + Phosphate Fertilizers (N+P205
total nutrients)

Trends in pesticide use

Trends in nitrogen deposition

Protected Area Connectedness Index

Percentage of areas covered by protected
areas - marine, coastal, terrestrial,
inland water

Species Protection Index

Protected area management effectiveness

Biodiversity Intactness Index
Red List Index
Proportion of local breeds, classified as

being at risk, not-at-risk or unknown level
of risk of extinction

Percentage of undernourished people

Number of countries with developed or
revised NBSAPs

Proportion of known species assessed
through the IUCN Red List

Species Status Information Index
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5,11, 12

57,14

11
11

11

11

12,14
12

13

14
17

19

19

PS

S, |

DD
DD
IGID

DD, BEF
DD, BEF
DD, BEF

DD, BEF
IGID, DD

DD, NBP
DD, BEF
BEF

BEF, NBP
DD, BEF
IGID

IGID, DD

DD

DD

DD
DD
DD, IGID
IGID

IGID, DD

IGID,
DD, BEF

DD, BEF
BEF

BEF, NBP

GQL
IGID

IGID

IGID, BEF

Global Footprint Network
Water Footprint Network

Convention on International Trade in
Endangered Species of Wild Fauna and
Flora (CITES)

GEO BON - CSIRO
GEO BON - Map of Life
FAO

Hansen et al., 2013

BirdLife International, the International
Union for Conservation of Nature
(IUCN), UNEP-WCMC

FAO

Sea Around Us

FAO

FAO

Sea Around Us

Marine Stewardship Council
Forest Stewardship Council (FSC),

Programme for the Endorsement of Forest
Certification (PEFC)

Lassaletta et al., 2014 from Environmental
Performance Index (EPI)

FAO

FAO

International Nitrogen Initiative
GEO BON - CSIRO
UNEP-WCMC, IUCN

GEO BON - Map of Life
UNEP-WCMC

GEO BON - PREDICTS

IUCN, BirdLife International and other Red
List Partners

FAO

FAO

Secretariat of the Convention on Biological
Diversity (CBD)

IUCN

GEO BON - Map of Life


https://www.ipbes.net/indicators/socioeconomic
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Socio-economic indicators

SPECIFIC INDICATOR DPSIR* SOURCE

GDP S IGID World Bank
Food security: Countries requiring external assistance for food (famine relief) S GQL FAO
Food security: Calorie supply per capita (kcal/capita.day) S GQL FAO
Water security: Proportion of population using safely managed drinking water S GQL UNICEF/WHO
services (SDG 6.1.1)

Water security: Freshwater consumption as % of total renewable S GQL FAO
water resources

Equity: GINI index S GQL World Bank
Food: World grain production by type/capita.year S NCP FAO
Non-material NCP: Index of Linguistic Diversity (ILD) S,P NCP, IGID UNESCO

*

DPSIR - D: Drivers, P: Pressure, S: Status, |: Impact, R: Response
** CF (Conceptual Framework) — DD: direct driver, NCP: nature’s contributions to people/ ecosystem goods and services, /biodiversity and
ecosystem functions, IGID: institutions, governance and other indirect drivers, GQL: good quality of life/human well-being

Figure 1 @ Process for the production of the Americas assessment report.
Source: own representation.

Second review

First review .
by governments Review
by external experts,
May-Jul 2016 & experts by governments
May-Jul 2017
) Presentation
Preparation of first of second chapter ’ .
Launch draft of individual draft & first draft Final drafts of the Americas
of the process of chapters & SPM | assessment & SPM

IPBES-3, Jan 2015

Call and selection

of experts

(Jan-Apr 2015)

MEP selects

experts (Apr 2015)

chapters

Jul 2015-Apr 2016

of the Summary for
Policy Makers-SPM

Aug 2016-Apr 2017

Aug 2017-Dec 2018

Experts at work (Mar 2015-Mar 2018)

for approval

IPBES-6, Mar 2018
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CHAPTER 2. NATURE’S CONTRIBUTIONS TO PEOPLE AND QUALITY OF LIFE

NATURE’S CONTRIBUTIONS TO
PEOPLE AND QUALITY OF LIFE

EXECUTIVE SUMMARY

o In the Americas, nature has an exceptional ability
to contribute to human quality of life, due to its high
biological diversity and productivity (well established).
Producing 40.5 per cent of the world’s biocapacity, its
residents have three times more resources per capita than
an average global citizen {2.6, Table 2.24}, but availability
and nature’s benefits are not shared equitably among social
groups, countries, and subregions {2.5, 2.6, 2.7, Figure
2.36} (well established).

o In the Americas, nature is used more intensively
than the global average {2.6}. The region hosts 13 per
cent of the planet’s human population, causing 22.8 per
cent of the global ecological footprint; North America

accounts for 63 per cent of the America’s total {Table 2.24}.

Despite some cultures and lifestyles sustainably managing
natural resources and achieving good quality of life in all
subregions, the aggregate ecological footprint is
unsustainable and has increased two to three-fold since
1960. Patterns vary among countries and subregions
{Table 2.24, Figure 2.36}; South America is the only
subregion to retain a “reserve” of biocapacity; the others
exceed nature’s ability to renew its contributions to human
quality of life (well established).

o The Americas’ outstanding cultural diversity is
highly threatened (well established). \While the region
hosts 15 per cent of the world’s languages, 61 per cent of
this linguistic diversity (and associated cultures) is in trouble
or dying {Table 2.1}. Major indigenous and local knowledge
systems (e.g. in the central Andes and the Arctic) have
shown their capacity to wisely manage territories based on
particular values, technologies and practices, despite
globalization processes {2.4} (well established). The
Americas’ diversity of cultures, including those arising from
its immigrants, provide opportunities to develop sustainable
practices and respect for nature.

° Food production is increasing in the Americas
and is important for food security from local to global
scales. Large-scale agriculture often replaces natural
ecosystems with simpler ones, converting multiple
nature’s contributions to people and diverse

livelihoods to one or many fewer nature’s contributions
to people or stakeholders. Since 1960, crop production
increased, except in the Caribbean. Natural habitat
conversion and increased land productivity improved efforts
to satisfy human demands for meat, crops and other
commodities {2.2.1} at the expense of reduced biodiversity.
This improved incomes for many rural people, while
marginalizing others {e.g. Box 2.3}. Indigenous peoples and
local communities have millennial polyculture and
agroforestry systems that provide livelihoods, maintain
biodiversity and shape landscapes {2.4} (well established).

e The region has largely overcome food insecurity,
but disparities persist among countries and
subregions. Hunger remains a problem and obesity is
increasing. Undernourishment affects more than 40 million
people in Mesoamerica and South America, and 3.6 million
face severe food insecurity in North America {2.3.1}. In Latin
America and thesnt of the population between 1990 and
1992 to 5.5 per cent between 2014 and 2016 {2.3.1}, while
obesity greatly increased in all subregions (more than 30 per
cent of adults in North America, and more than 20 per cent
elsewhere) {2.3.1} (well established). Nutrition indicator
improvements are associated with good economic
performance, increased food/feed productivity {2.2.1}, but
also social policies, and is not merely a result of per capita
Gross Domestic Product (established, but incomplete).

0 Regionally, freshwater is abundant, but areas
affected by water scarcity are increasing. Water
insecurity affects more than 50 per cent of the region’s
population (well established). Imports of “virtual
water,” in food and other commodities, from water-
rich areas helps offset scarcity, but at the expense of
environmental damage, like dead zones in the Gulf of
Mexico from pollution and agrochemicals (established
but incomplete). Per capita freshwater availability
decreased by around 50 per cent in 50 years due to
population increases {2.2.10, Figure 2.19}. Management
improvements provide more people access to clean water
but may reduce water supply to ecosystems {Figure 2.29}
(well established). Non-consumptive use by industry is the
largest beneficiary in North America, while agriculture is first
in other subregions. Mesoamerica and South America
consume less than 10 per cent of the global water budget;
North America uses around 15 to 20 per cent (more than
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three times regional per capita use), but its water withdrawals
are declining {2.3.2} (established but incomplete).

o Energy produced from biodiversity (wood, biofuels)
and hydropower increased regionally, contributing to
energy security. Large-scale bio-energy production
has trade-offs with food production and biodiversity,
affecting local populations that depend on nature for
livelihoods. In about one third of countries, 100 per cent of
people have access to electric power; in the rest at least

80 per cent have access (except one country). Only

11 countries depend on renewable energy (hydro, solar, wind
and biomass-based energy) for more than 60 per cent of
their electricity {Table 2.6}. Biofuels are increasingly
important in South and North America’s energy matrix with
the United States of America and Brazil leading the world in
ethanol production. Fuelwood is important for cooking,
heating and lighting in localities with little or no access to
electricity {2.3.3}. In North America, wood fuel is mostly for
industrial use, whereas in South and Mesoamerica it is used
in households {2.2.3} (well established).

o Human health depends directly and indirectly on
nature. Biodiversity is a source of medicinal plants
and animals, and chemodiversity with high potential
economic value for pharmacological products.
Medicinal and aromatic plants in the Americas are valued at
around $2 billion per year in 2016 dollars, and international
trade is expanding {2.2.4} (well established). Experiencing
nature and other non-material nature’s contributions to
people positively affect mental and physical health. Urban
green spaces can decrease obesity in inner-city minority
youth, and access to nature affects the recuperation of
cancer survivors and the well-being of elderly disabled
people {2.2.5, 2.3.5}. In addition, nature regulates pests and
diseases and environmental quality. Ecosystem degradation,
including biodiversity loss, can increase incidence of
vector-borne maladies like Lyme disease, dengue fever and
Zika virus {2.2.15}. Plus, over 8,000 children under the age
of five years-old die annually in the Americas due to
water-related diarrhea {2.2.11} (well established).

o Comprehensively evaluating how nature’s
contributions to people support good quality of life
requires assessing the multiple values and value
systems that underlie humans’ relationships with
nature (2.5.1, Table 2.15, Table 2.21). For example, food
and feed can be evaluated relative to their biophysical
metrics, like species richness or land cover occupied by
biodiversity used as food {2.2.1}. However, edible
biodiversity has health effects that can be positive
(malnutrition has decreased in the last decades in the
Americas) {2.3.1} or negative (agriculture-related pollution)
{2.2.1}; and also relates to meaningful socio-cultural
practices and nature-based livelihoods {2.2.1, 2.2.6, 2.3.5,
2.4} (well established).
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@ When economic values are assessed, the
Americas’ terrestrial nature contributions to people
are equivalent to its Gross Domestic Product. The
regional monetary value of terrestrial ecosystem services is
estimated at $24.3 trillion per year, similar to the region’s
$25.3 trillion Gross Domestic Product (2011 values). Brazil,
the United States of America and Canada accounted for the
largest monetary values ($6.8, $5.3 and $3.6 trillion per year,
respectively). Antigua and Barbuda, The Bahamas, and
Saint Vincent and the Grenadines had the highest values per
area (322, $21 and $18 thousand per hectares per year,
respectively). Countries’ size and the monetary value of
specific ecosystem types cause these differences; biomes
like coastal wetlands and rainforests having particularly high
economic values {2.5.1, Table 2.22, 2.23} (established,

but incomplete).

m Value plurality in the Americas shapes use,
management and conservation of nature {2.1.2, 2.5}.
Governance processes and tools, like prioritization
and cost-benefit analysis, need to take into account
multiple values {2.5.1, 2.7} (established but
incomplete). Doing so helps ensure nature’s contributions
to people are prioritized in policy interventions to achieve
specific sustainable development goals {Figure 2.37}. While
it is clear that some material nature’s contributions to
people, like food and energy, are crucial to overcome
Sustainable Development Goals 1 and 2 (no poverty and
zero hunger), it is evident that the values plurality involved in
quality of life from non-material nature’s contributions to
people (learning and inspiration), and transversal nature’s
contributions to people (maintenance of options) are equally
important {2.7, Table 2.25}.

@ Nature-based livelihoods, like fishers, farmers,
loggers, ecotourism, depend on material nature’s
contributions to people (e.g. food) with high economic
value that are quantified in national accounting,
non-material nature’s contributions to people that
provide learning and experiences and support
identities, as well as regulating nature’s contributions
to people that control disasters and disease. As the
Americas’ population becomes increasingly urban, trade-
offs between city dwellers and rural residents mean that
decision-making power rests with those who have a less
direct relationship to nature for their livelihoods {2.1.1,
2.2.1.8,2.3.1, 2.3.5, 2.5.1} (well established).

@ While protected areas help ensure nature’s
contributions to people, nature’s benefits also can be
enhanced within human-dominated landscapes.
Multifunctional landscapes contribute diverse nature’s
contributions to people and maintain long-term
access. Both preserving and restoring ecosystems maintain
nature’s contributions to people like pollination, pest control,
water resources, erosion control and humans experience



with nature. In North America, the fraction of protected land
area (11.6 per cent) is less than the proportion of protected
territorial marine waters (16.4 per cent). In Mesoamerica, the
Carribbean and South America, the fraction of protected
land area (23.5 per cent) exceeds the proportion of
protected territorial marine waters (15.5 per cent) (well
established). Indigenous land also can protect nature and
constitutes 19.5 per cent, 11.1 per cent, 1.2 per cent of
land in Mesoamerica, South and North America {2.2.8}
(established but incomplete).

@ While poverty rates have decreased since the
1990s, large populations, particularly in Mesoamerica,
South America and the Caribbean are still vulnerable.
Social inequality is high; 10 of the world’s 15 countries
with the most unequally income distribution are in the
Americas {2.3.5}. Data indicate that South America has the
most socioenvironmental conflicts (inconclusive). Even when
nations enshrine citizens’ rights to nature and nature’s
contributions to people, like clean water, little information
exists regarding trends and status of actual access and
benefits sharing for different social actors {2.5} (established
but incomplete).

@ Loss and degradation of wetlands and forests
have reduced nature’s contributions to people for
climate regulation and adaptation to hazardous and
extreme events (established but incomplete). Carbon
stored in wetland soils and forests is critical for climate
regulation {2.2.9} (well established). Wetlands reduce
disaster risk and cleanup costs (e.g. the United States of
America coastal wetlands reduced storm damage by around
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$625 million during hurricane Sandy) (established but
incomplete). Peak flood flows are moderated by the
presence of riparian wetlands, floodplains, lakes and ponds.
Natural vegetation also moderates the chances of
avalanches and landslides {2.2.12} (established

but incomplete).

@ Information gaps detected during this
assessment include: i) social data are generally
collected at the political scale, while ecological
information is taken at the ecosystem or biome levels,
impeding integration and comparison, iij) some
political entities are under-represented or absent from
global country-level databases (e.g. Greenland), iii)
relative absence of long-term data, particularly for
some regulating and non-material nature’s
contributions to people, and iv) relative absence of
multiple valuations and trade-off analysis of human-
nature relationships {2.8}.
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2.1 INTRODUCTION

Humans and nature are inextricably and intricately linked
(see Chapter 1, Figure 1.4). Human well-being depends
upon nature in ways that are direct or indirect, simple or
complex, and reciprocal or uni-directional (Pascual et al.,
2017). In the Americas region, the strength and intensity

of these human-nature relationships vary over time (e.g.
within and between generations), between subregions

(e.g. North America, Mesoamerica, Caribbean, South
America) and among different social groups (e.g. primary
and secondary users of nature) (MEA, 2005). In addition,
the ways we conceive, study, value, and manage these
links are variable, depending on one’s worldviews and value
systems; therefore, appreciating the different ways that
nature is valued broadens our understanding of the benefits
it provides. While it is increasingly understood that human-
nature connections are ubiquitous and important, however,
their breadth and nuance make them difficult to incorporate
into political and technical decision-making processes

(see Chapter 6), and more fully describing and quantifying
nature’s contributions to people (NCP) become crucial for
motivating, orienting and justifying policy development and
management actions (Diaz et al., 2015).

The utilitarian assumptions that underlie the ecosystem
services evaluations of human-nature relations are not
sufficiently broad to ensure a full understanding of how
peoples around the world interact with and benefit

from nature. It provides a useful framework, however,

for assessing the importance of ecosystems and has
become a core concept in wide use by many countries
and organizations worldwide, providing valuable language
and tools for common discussion and understanding
(Laterra et al., 2011; Seppelt et al., 2011; Balvanera et

al., 2012; Pascual et al., 2017). The Intergovernmental
Science-Policy Platform on Biodiversity and Ecosystem
Services (IPBES) has introduced complementary concepts
like NCP and quality of life, which help interpret the
significance of the globe’s biodiversity to diverse people
and their understandings of well-being. Therefore, the
IPBES conceptual framework (Diaz et al., 2015; Pascual
et al., 2017) employs two strategies: 1) it builds upon the
ecosystem services paradigm to assess how NCP affect
human well-being (section 2.1.1), and 2) it recognizes and
seeks to incorporate multiple social actors, who hold diverse
values and knowledge systems in the appraisal of both NCP
and quality of life (section 2.1.2).

In this context, Chapter 2 of the IPBES Americas Regional
and Subregional Assessment reflects a shift in emphasis
from ecosystem services to NCP as a way to more explicitly
highlight the role of nature in supporting quality of life and
broaden our appreciation to be more inclusive of worldview
and value plurality (Pascual et al., 2017). Current information
on the values of nature is largely a result of the academic
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history of the ecosystem services concept. As this approach
has increased exponentially throughout the world (Seppelt
et al., 2011) and the Americas (Laterra et al., 2011;
Balvanera et al., 2012), most studies have concentrated on
two aspects of human-nature interactions: (a) addressing
how ecosystem properties (e.g. biotic assemblages) and
functions (e.g. biogeochemical cycles) are used by humans
and human institutions (i.e. managed) to produce “final
services” (sensu Fisher et al., 2009), and (b) the economic
valuation of these benefits to human society. This chapter
reflects these approaches to valuation and also seeks

to enhance them with a values plurality strategy that
recognizes other valuation methodologies (section 2.5.1).

2.1.1 The diversity of nature’s
contributions to people and links
to quality of life

Nature’s contributions to people encompass a broad array
of material, non-material and regulating biophysical benefits
to humans (geophysical benefits are not addressed here)
(see Chapter 1, Table 1.1) and underlie key components

of human well-being that define a good quality of life (Daily,
1997; MA, 2005). Specifically, the Americas’ biological and
ecosystem diversity make material contributions, in the
form of food, fiber, energy, water, materials and assistance
(fiber, dyes, cloth, decorations, labor, transportation, pets),
medicine, and biochemical and genetic resources, to the
security of livelihoods and energy. Regulating contributions of
nature, including habitat and soil creation and maintenance,
pollination and seed dispersal, and the control of diseases,
pests, natural disasters, climate, air and water quality, and
ocean acidification, strongly affect human health and the
securities of food and water. Non-material contributions,
such as learning and inspiration, psychological and physical
experiences, support for identities, and the maintenance of
options, are key to sustaining place-based livelihoods (or
ways of living) and cultural continuity. In turn, these NCP are
constituted from the region’s high biological and ecosystem
diversity, which provide such attributes and functions as
habitat for species, biomass production, carbon storage, or
nutrient uptake (see Chapter 3), and as such, biodiversity
and ecosystems are embedded in the ecosystem services
that produce NCP (Worm et al., 2006).

While it is critical to identify and account for the specificity
of place, culture and community in any assessment,
studies have shown that biological and cultural diversity
and extinction risk follow similar geographic patterns at

a global scale (Collard & Foley, 2002; Sutherland, 2003).
The Americas present a unique scenario for studying these
patterns, though, and their implication for human well-
being. First, the region displays a greater latitudinal range
than any other (~80°N-56°S). Furthermore, it hosts not



only a great diversity of species and biomes (see Chapter
3), but also numerous cultures. Indeed, the Americas have
the highest cultural diversity of any region (Collard & Foley,
2002), but many of these human groups are small. Only
about 6.5% of region’s total population of approximately 1
billion is categorized as indigenous, but in the Mesoamerica
subregion the percentage increases to 16.9% of the
population (see Chapter 1, Table 1.3). At the same time,
the Americas host ~15% of the world’s living languages,
but this linguistic diversity is highly threatened. Globally,

the Americas is the region with the greatest number of
dying languages (n=341, Table 2.1), and overall, ~61%

of the Americas’ languages are considered “in trouble” or
“dying” (Simons & Fennig, 2017), which is greater than the
percentage of biological species in the equivalent threatened
status (see Chapter 3).

The interaction of the Americas’ social and ecological
diversity provides multiple, often unapparent, ways for
humans to relate to nature. For example, the domestication
of plants in the Amazon in the pre-Colombian era continues
to structure the vegetation composition of the modern
forest (Levis et al., 2017). However, the scholarship on

the NCP-quality of life relationship does not fully address
this complexity. The number of studies on the benefits
people receive from nature has a bias towards Western
developed nations; one major review found that 79% of
such publications were from North America and Europe
with none from South America and Africa (Keniger et al.,
2013). There are also gaps in the information available on
different biomes or valuation methodologies. For example,
a review of the effects of conservation interventions on
human well-being in countries that were not members of the
Organization for Economic Cooperation and Development
found that among 1,043 studies evaluated, there was a
clear emphasis on research in forested ecosystems and
the material and economic benefits of conservation and
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the effects on governance (McKinnon et al., 2016). Other
aspects of well-being, such as health and livelihoods have
been less studied, and overall, only 9% of publications
used quantitative methods. Therefore, although there is
clear consensus in the literature that NCP are important for
human well-being, it is often difficult to discern the status
and trends in the ways the constituent parts interact.

At the same time, while long-term quantitative information is
sometimes lacking, insights can be gained by examining the
qualitative ways that NCP and human well-being are related,
including a mechanistic understanding of how knowing,
perceiving, interacting with and living in nature affects well-
being (Russell et al., 2013). This chapter seeks to highlight
these relationships and the particular values at stake (see
Table 2.1 in the document IPBES/3/INF/7 “Preliminary
guide regarding diverse conceptualization of multiple

values of nature and its benefits, including biodiversity

and ecosystem functions and services”, and also Table
2.21 in section 2.5.1 of this chapter). For example, there

is a well-established and plural human-nature relationship
between salmon and various indigenous peoples and local
communities in northwest North America. On the one hand,
salmon are used to help satisfy material needs of direct
beneficiaries (e.g. meat) and also represent an economic
resource for indirect users. At the same time, some groups
value salmon for their aesthetic/spiritual properties that
contribute to non-material NCP (NRC, 1996). Furthermore,
the value of an NCP to quality of life can vary over timing of
its delivery. For example, in the case of habitat conversion
and pesticide application to increase crop yields, it is
necessary to also account for the concomitant reduction in
pollinators that ultimately can jeopardize food security in the
medium- to long-term (IPBES, 2016).

Consequently, IPBES’ current assessments of the NCP-
quality of life relationship provide a way to systematize

Table 2 @ Languages from the Americas per subregion, indicating conservation status.

Source: Simons & Fennig (2017).

Total La ELES Languages in Dying ELES
Trouble % Threatened
256 80 157

North America

Mesoamerica 326
Caribbean 23
South America 456
Americas Region 1,061
GLOBAL 7,099
Americas as % of Global 14.9

Total

92.6

91 42 40.8

3 3 26.1

133 139 59.6
307 341 61.1
1,547 920 34.8
19.8 37.1 26.3
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and monitor how human development and environmental
conservation relate to one another and how different values
and timescales are linked. This effort also advances and
complements other international programs like the United
Nations (UN) Sustainable Development Goals (SDG)

and the Convention on Biological Diversity’s (CBD) Aichi
targets, which share an expansive understanding of the
human-nature relationship and an emphasis on developing
quantitative measures that allow implementation in policy-
and decision-making.

2.1.2 Understanding stakeholder,
value and knowledge system
diversity in the human-nature
relationship and its effect on
quality of life

Evaluating the relationships that humans develop with nature
requires taking into account the diversity of stakeholders,
their values and knowledge systems. For instance, the
distribution of benefits and disservices varies within and
between social groups, whereby asymmetries in access to
nature that are based on gender, age, social role or status,
and other characteristics affect outcomes regarding human
well-being. Stakeholders, in turn, may define their well-being
based on group values, determined as a function of their
social role or way of life (e.g. farmers, decision-makers or
local residents), or based on their personal interests (e.g.
users, providers or intermediaries of nature’s contributions
to people). Consequently, social valuation of nature and

its ecosystem benefits and services varies, depending on
individual stakeholder traits, such as socio-economic status
and literacy levels (e.g. factors that affect willingness to

pay for ecosystem services, Silva et al., 2016) and also on
broader worldviews that are shared by specific cultures or
social groups (e.g. Andean cosmology, which considers the
human-nature relationship reciprocal, Zenteno-Brun, 2009) .

Furthermore, the loss of ecosystem services does

not impact communities equally; often losses are felt
disproportionately by marginalized peoples (e.g. developing
nations, lower income communities, and ethnic groups
with more direct traditional ties to nature) (MEA, 2005).
Moreover, powerful stakeholders, such as large industry
and government agencies, have greater capacity to
impose their worldview and values upon others by more
heavily influencing management decisions, compared to
less powerful social actors, such as small-scale farmers

or indigenous hunters, whose quality of life depends more
directly upon local ecosystems (e.g. Darvill & Lindo, 2016).
Indeed, different groups may not only have divergent
power, uses and interests, but they also may define the
very concepts of nature and quality of life based on different
knowledge systems (IPBES/4/INF/13).

60

Balancing the contested needs, demands and
conceptualizations of nature proves increasingly difficult,
as species and ecosystems are shared across a greater
number of stakeholders and jurisdictions (i.e. telecoupling).
When conflicts between social groups arise, it is important
that these also be understood from the standpoint of
stakeholder value and knowledge diversity, which must be
incorporated for successful management (Mouchet et al.,
2014). For example, when confronted with the possibility
of building a dam on the Upper Peace River in British
Columbia, Canada, environmentalists, government officials
and recreationists placed lower value on provisioning
ecosystem services than First Nations peoples, hunter/
anglers and agriculturalists. In contrast, cultural ecosystem
services, such as the aesthetics and beauty of landscapes,
landscapes for sense-of-place, and recreation were
consistently ranked highly across all groups (Darvill & Lindo,
2016). It is important, therefore, to recognize the multiple
ways of understanding nature for decision-makers to
incorporate the breadth of values at stake before conflicts
occur (Jones-Walters & Cil, 2011; Klain & Chan, 2012).

By elucidating the stakeholders, values, and knowledge
systems at play, programs can determine the underlying
preferences and motivations that characterize social-
ecological interactions and the subsequent valuation of
ecosystem services (e.g. Silva et al., 2016), and better
management plans can avoid conflicts by not taking
decisions that create asymmetries in the availability of
ecosystem services or that unwittingly prioritize one
stakeholder or value over others (Howe et al., 2014).

In the following sections, we assess the status and

trends of NCP and how these ecosystem services impact
human well-being in the Americas. This assessment uses
and expands upon the ecosystem services paradigm
(Ehrlich & Mooney, 1983), which rose to prominence in

the ecological sciences as part of a broader academic

and intergovernmental understanding that human

societies (including economies) are bound by ecological
constraints (Meadows et al., 1972; Brundtland et al., 1987).
Subsequently, the concept was developed as a central
element in the fields of economics and natural resource
management (Gomez-Baggethun et al., 2010), and today

it is found expressed in policy instruments across the
Americas (e.g. native forestry laws in Argentina #26,331,
Bolivia #1,700, Brazil #11,284 and Chile #20,283) and
international initiatives (e.g. World Bank’s Wealth Accounting
and the Valuation of Ecosystem Services and The
Economics of Ecosystems and Biodiversity).

The IPBES approach aims to broaden the valuation of
nature by explicitly incorporating stakeholders, values and
knowledge systems (Pascual et al., 2017). This socio-
cultural valuation approach (see Scholte et al., 2015)
facilitates a broader understanding that integrates insights
from environmental philosophy and ethics (intrinsic,



instrumental and relational values, Rolston, 1986; Callicott,
1989; Chan et al., 2016) and environmental social science
disciplines, such as sociology, social psychology and
anthropology (Keen et al., 2005; Clayton & Myers, 2009;
Steg et al., 2013; Diaz et al., 2015), with an explicit
recognition and validation of the values and knowledge held
by indigenous peoples and local communities. In keeping
with this approach to values, it is equally important to
recognize from where one speaks, and this chapter (and
the entire Americas Assessment) was developed primarily
by academic scientists with a natural science education
and background. However, by making this fact explicit
and applying the integrated assessment methodologies
developed by IPBES, such limitations can be addressed,
but should never be overlooked in the interpretation and
analysis of findings.

2.2 STATUS AND
TRENDS OF NATURE’S
CONTRIBUTION

TO PEOPLE IN THE
AMERICAS

In the following sub-sections we present: (i) data showing
the status and trends of NCP in the Americas and its
subregions (North America, Mesoamerica, the Caribbean
and South America); (i) the contributions of each category of
NCP to quality of life (i.e. human well-being); (i) select case
studies to demonstrate relevance, observed differences
between subregions, and differences in cultural values or
trends in a particular variable; and (iv) where appropriate,

a brief description of drivers affecting the NCP and it links
to well-being (see Chapter 4 for a quantitative discussion
on drivers and impacts). The section is organized by
material, non-material and regulating NCP (see Table 1.4 in
Chapter 1).

2.2.1 Food and feed

Agriculture is a dominant form of land management globally,
and agricultural ecosystems cover nearly 40% of the
Earth’s terrestrial surface area. According to the Food and
Agriculture Organization of the United Nations (2014a) most
farms are owned by the families that work them; they tend
to be small and found in rural areas of developing countries.
Many small family producers are poor, food insecure and
have limited access to markets and services. Despite

this, they cultivate their own land and produce food for a
substantial proportion of the world’s population. In addition
to agriculture, they engage in many other (often informal)
economic activities to supplement their reduced incomes.
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Agricultural ecosystems are managed by people mainly

to meet food, fiber (section 2.2.2) and fuel needs (section
2.2.3) (FAO, 2014a). An extensive body of evidence shows
that agricultural investment is one of the most important
and effective strategies for economic growth and poverty
reduction in rural areas (FAO, 2015). Continuing growth of
populations and increasing consumption per capita means
that the global demand for food will increase for at least
another half-century. The competition for land, water, and
energy, in addition to the overexploitation of fisheries, will
affect humans’ ability to produce food and contribute to the
urgent requirement to reduce the impact of the food system
on the environment and other NCP. Plus, the effects of
climate change are a further threat (Alston et al., 2000, see
Chapter 4 for more details).

2.2.1.1 Crops

The Americas play a key role in the sources and production
of crops in the world’s economy, showing an increase

in production rates for some commodities that is higher
than the global trend. The Americas provided about 17%
of global production in oil crops and 10% of coarse grain
(primarily corn). The region is also a net exporter of sugar
and honey, with exports more than doubling between
2000 and 2011 (FAO, 2014a). This growth is due to the
tremendous increase in exports from Brazil (from 6.5 million
tons of sugar in 2000 to 25.5 million tons in 2011), making it
the world’s largest sugar exporter.

The average agricultural productivity in the Americas,
measured as the real agricultural aggregate value per

farm worker was $3,070 from 2000 to 2009. This regional
average is much lower than specific subregions or countries.
For example, in Canada it is $42,965 per farm worker (The
World Bank, 2012). The increase of the real agricultural
aggregate value of the South American subregion was

an extraordinary 10.8% in 2009, almost three percentage
points above the subregional Gross Domestic Product
(GDP) increase (see Chapter 1), primarily due to record
wheat yields in Brazil and Argentina and corn in Argentina
(CEPAL/FAQ/IICA, 2012).

Crop production increased overall between 1961-2013
(Figure 2.1). In the Caribbean, however, where sugar

had been the most important agricultural commodity,
production significantly decreased (FAO, 2014a). This was
in part a result of the USA economic blockade of Cuba,
and of more competitive sugar production in other regions
(FAO, 1997). In Mesoamerica, some crop decreases were
mainly due to changes in trade policies with a tendency to
deregulate domestic markets and reduce trade barriers. On
the other hand, North America registers a constant growth
for soybean and wheat crop production, while other crops
remained stable. In South America, soybean and corn
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production increased substantially in recent years. By 2014,
the area allocated per subregion for cereal cultivation stands
at >127 million hectares, where North America accounts

for >50% of the region’s total and annual growth was only
observed for cereal production in Mesoamerica and the
Caribbean (Figure 2.1).

Overall, the Americas has positioned itself well in the
international market of agricultural goods, and the export
of agricultural products has increased dramatically for

all subregions in the Americas, except the Caribbean.
(CEPAL/FAO/IICA 2012). Without considering the type of
crops, a comparative view shows patterns with export
and import values for the Americas (Figure 2.2). The
Caribbean’s decrease in exports is the result of reductions
in sugar cane export since 1989, while the export of
soybeans was the most important crop commodity from
South America (Figure 2.3). Throughout the past 50 years,
corn, soybean and wheat showed the highest export
values for North America, and bananas, vegetables and
sugar for Mesoamerica.

With agricultural industrialization and the increasing use

of commercially-distributed seeds, native cultivars or
breeds that are important for the long-term food security of
American people are increasingly at risk of extinction. For
example, the availability of lands under adequate climatic
and soil conditions restricts crop production, and irrigation
will become increasingly important in many subregions as
agricultural land use has expanded (Fischer et al., 2002).
Based on currently available soil, terrain, and climatic data,
the Global Agro-ecologial Zones assessment estimates
there are 10.5 billion hectaresof agricultural land globally
and 4.2 billion hectares for the Americas (CEPAL/FAO/
[ICA, 2012). The increasing demand for crops, however

is evidenced by crop importation in all subregions

(Figure 2.2). For example, corn imports increased in all
subregions, while wheat increased in all but the North
American subregion.

The Americas region has a high diversity of useful plants that
historically have been naturalized and diversified creating
crops, cultivars, and varieties based on properties such

Figure 2 € @ Production for 1960-2016 of the 10 crops most produced in each subregion.
Source: FAO (2017). FAOSTAT Statistics Database.
http://www.fao.org/faostat/en/#data/QC. Date accessed: August 27, 2017.
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as weight and nutrition, and value for local communities
(section 2.4). Staple foods like potatoes, corn, pepper,
many varieties of beans, and tomatoes, were developed as
food products by people long before European settlement;
these traditions remain alive, especially in the farmers

of indigenous descent from Mexico to Argentina (FAO,
2014a). The risk of extinction of native cultivars or breeds

is a concern for the long-term food security of people in

the Americas; the largest contributor to the loss of wild
relatives of today’s crop species is the destruction of natural
landscapes. The loss of genetic diversity is also a major
concern; according to FAO (1999), since the 1900s some
75% of plant genetic diversity has been lost as farmers
worldwide have abandoned their multiple local varieties and
landraces for genetically-uniform, high-yielding varieties. In
addition, wild populations that can be genetically stronger
and with better resistance to pests have also disappeared or
are no longer used to improve cultivated plants.

An example is the cultivation of corn (Zea mays). The
primary gene pool includes maize and teosinte (Zea mays
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subsp. parviglumis), with which maize hybridizes rapidly and
produces fertile progeny. The secondary gene pool includes
Tripsacum species (approximately 16), some of which

are at risk of extinction, and the variability among native
maize breeds (about 300 have been identified) exceeds
that of any other crop (GCDT, 2007). A second case is the
cassava (Manihot esculenta), which is important not only
for the Americas region, but it is essential for food security
in most parts of Africa. The gene pool is composed of this
species and between 70 and 100 wild Manihot species,
such as M. flabellifolia and M. peruviana; the wild primary
sources of genes and genetic combinations of the new
varieties are difficult to use and preserve (Allem et al., 2001).
A third example is an Andean tuber, the potato (Solanum
tuberosum). A recent study on the effect of climate change
predicts that between 7 and 13 out of a total of 108 wild
potato species may be driven to extinction (Jarvis et al.
2008) and there are reports on the vulnerability of Solanum
phureja, a diploid species grown in the Andean zone
(Terrazas et al., 2008).

Figure 2 @ @ Production for 1960-2016 of the 10 crops most produced in each subregion.
Source: FAO (2017). FAOSTAT Statistics Database.

http://www.fao.org/faostat/en/#data/QC. Date accessed: August 27, 2017.
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Figure 2 @ Exports and import trends of agricultural products 1960-2013 of the Americas.
Source: FAO (2017). FAOSTAT Statistics Database.
http://www.fao.org/faostat/en/#data/TP. Date accessed: August 27, 2017.
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2.2.1.2 Livestock

Livestock production is one of the fastest-growing
agricultural sectors, especially in developing countries
(The World Bank, 2009), with large contributions to local,
regional and global economies. Livestock production
systems provide several benefits including food for
direct consumption or for commercial use on local,
regional, national or global markets. The most important
marketable products are meat, milk and eggs, with North
and South America clearly leading in terms of export
values (Table 2.2). Importantly, crop production in some
regions serves as feed and fodder for livestock in other
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(19,500,000 MT), followed by Asian countries (estimates
for 2017; source: www.indexmundi.com, based on United
States Department of Agriculture data).

Depending on the methods used, livestock production
can have positive or negative effects on natural-resources,
public health (e.g. through contaminated water supplies),
and social equity (The World Bank, 2009). Drivers for
production and choice of production systems are population
growth (higher food demand globally), urbanization (with
infrastructure improvements, e.g. cold chains) and income
growth (Thornton, 2010). Rising demands lead to the
transformation of natural ecosystems into lands for food

parts of the world: Argentina (31,200,000 Metric tons-
MT), Brazil (15,500,000 MT) and the USA (11,068,000
MT) are the leading countries in exports of soybean meal,
with most of the production going to the European Union

(Alkemade et al., 2013). Global demand together with rising

productivity has led to an increase in livestock, particularly in
South America (Figure 2.4), and the Americas are predicted
to have the largest expansion of rangeland area between
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Figure 2 @ Export trends of crops from the Americas, 1961-2013. Source: FAO (2017).

FAOSTAT Statistics Database. http://www.fao.org/faostat/en/#data/QC.
Data accessed: February, 14, 2017.
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Figure ‘2 9
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2000 - 2030 (Alkemade et al., 2013). Importantly, unlike Natural grasslands comprise almost 30% of the Americas

crop species in the Americas, livestock production depends (White et al., 2000), dominating the landscape in a diversity
almost exclusively on domesticated animals originally exotic of regions including the Patagonia steppe (Argentina), the

to the Americas that were introduced during European Pampas grasslands (northern Argentina, Uruguay, southern
colonization of the region more than 400 years ago. Brazil) and the North American prairie (USA, Canada). Here,
Exceptions are camelids (llama and alpaca, domesticated sustainable grazing by livestock can be an economic activity
from guanaco {Lama guanicoe} and vicufa {Vicugna that does not deplete the resource, in contrast to row crop
vicugnay}, respectively) and some small rodents (e.g. guinea agricultural land use (Herendeen & Wildermuth, 2002). This
pig {Cavia porcellus}) in South America. However, the total is because these natural grasslands evolved under the
number of camelids in South America in 2014 represent only  presence of large herbivores, whose role is now at least
0.25% of total number of cattle. partly taken by domesticated animals. Natural rangelands
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Table 2 @ Livestock trade monetary values in the Americas. Caribbean (CA), Mesoamerica (MA),
North America (NA), South America (SA). Source: FAOStat (2015)

EXPORT VALUE (US $ IN MILLIONS) IMPORT VALUE (US $ IN MILLIONS)

ITEM
(e fm e e & @] o | & ]

Eggs 211 283.5 5815.8 1149.4 903.2 1206.3 2015.8 1155.4
Meat Bovine 375.4 11690.2 91526.1 96448.0 3042.1 17610.0 99398.5 20061.2
Meat Swine 7.5 4015.3 83110.3 18337.4 1556.7 10308.7 26719.0 3274.4
Meat Poultry 59.2 322.3 65792.7 72244.6 6574.8 11883.9 7066.9 6208.9
Meat Sheep 5.8 10.7 431.7 2531.2 854.0 1078.7 11111.9 558.9
Milk 206.0 2611.1 31350.9 17362.7 9886.7 21703.2 7992.1 237471
TOTAL 674.9 18.933.0 278.027.3 208.073.3 22.817.6 63.790.7 154.304.2 55.005.9

provide many other benefits than those related directly

to livestock production. For example, natural grassland
conservation contributes to carbon storage in soil, prevents
soil erosion, preserves groundwater quality and quantity,
conserves native biodiversity and sustains local landscapes
(Tanaka et al., 2011).

In other biomes — the most prominent example being Brazil’s
Amazon forest- livestock grazing occurs after complete
destruction of the natural ecosystems, or livestock may
be raised in confined systems, based on feed produced
in the place of natural systems, such as soybeans. Rarely
does economic data on livestock distinguish the different
production systems, which is a problem for measuring the
relative degree of benefits and impacts regarding nature.
Indeed, detailed sub-national characterization of livestock
production, trends, and changes in relation with the
ecological features of the area in question is necessary for
an evaluation of the impacts of livestock production.

From a subregional perspective, in 2015, the livestock
industry in the USA contributed over $60 billion to the
national economy (USDA, 2017), clearly showing the
importance of livestock production across biomes and
production systems, including in small-scale systems, such
has in the Great Plains where more than 85% of farms and
ranches had less than 100 head of cattle (Mitchell, 2000).
Trends of livestock numbers over the past decades in
North America vary; the numbers of cattle and sheep are
decreasing, and pigs and especially chicken —i.e., livestock
raised mostly in confined systems — are increasing. For the
near future, meat production is expected to increase for
pork and chicken, meaning an intensification of production.

In South America, the products derived from natural
grasslands are an important basis for regional or national
economies. In 2013, the beef cattle population in southern

Brazilian grasslands amounted to 13,592,000 heads
(Souza et al., 2014) and just to the south Uruguay held
11,800,000 heads of cattle in 2014 (USDA, 2014).
Together, Brazil and Argentina produced 19.6% of global
beef production in 2015 (FAS/USDA). In Uruguay, where
cattle are produced predominantly on natural rangelands,
240,150 tons of beef were exported with a total value of
$1.3 billion in 2013 (USDA, 2014).

Even though productivity and thus economic returns may be
lower, grazing is also important in some tropical savannas,
such as in central Brazil (Carvalho, 2014) or the Llanos in
northern South America (White & Thompson, 1955), where
it presents a type of land use compatible with conservation
of natural ecosystems and also of cultural significance.

On the other hand, deforestation to gain land for other

land uses, including livestock production, remains a major
issue in tropical forest regions (see Chapter 4). After a clear
reduction beginning in 2004, deforestation rates are on the
rise again in Brazil, to cite just one example.

Livestock production in Mesoamerica is characterized by
extensive grazing systems and mixed crop-livestock farming
systems (Hellin et al., 2013), which are a key contributor to
national food production and rural livelihoods, and play a
central role in food security and economic stability (sections
2.3.1 and 2.3.5). In northern Mexico, where livestock
grazing occurs in arid ecosystems and intensive feedlots,

a variety of supplementary feeds are used. Plus, livestock
expansion by converting forests to pasture is projected

to be nearly insignificant in Costa Rica while impacting a
considerable portion of Nicaragua’s and Panama’s forest
cover. This poses a risk to sensitive biological areas that
have been identified (Wassenaar et al., 2007). In Mexico,
livestock in pastures with introduced grasses has been the
principal cause of tropical dry forest conversion (Trilleras et
al., 2015).
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Figure 2 @ Production of the most important livestock in the Americas, 1961-2012.
Source: Data from FAOSTAT (Production - Live Animals — Stocks)
http://www.fao.org/faostat/en/#data/QA. Last accessed on Feruary 11, 2018.
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2.2.1.3 Fish (wild, marine, and
freshwater fisheries and aquaculture)

Wetlands, rivers, lakes, estuaries, and oceans have long
been vital sources of fish and shellfish products, and their
contributions are widely recognized as one of the healthiest
sources of animal protein for human consumption (Nesheim
& Yaktine, 2007; Fernandes et al., 2012; FAO, 2014b).

This NCP, however, is compromised in some locations
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and species by the contamination of fish tissues with
toxic compounds (United Nations Oceans and Law of the
Sea, 2016; Bonito et al., 2016). The relative contributions
of fish to humans are indicated by yield, consumption,
and economic data based on job number and economic
benefits (see Box 2.1 and 2.2). In the Americas, wild
capture fisheries produced 17.9 million tons in 2012, and
aquaculture yielded about 3.2 million tons, or about 15%
of the total (FAO, 2014b; United Nations Oceans and Law
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of the Sea, 2016). Most of the wild capture fishery yield is
marine, and inland continental waters (mostly freshwater)
produce only about 3% of the total capture in the Americas,
which notwithstanding the low absolute value can be locally
important (FAO, 2014b). The locations of exceptionally
important freshwater fisheres in the Aemricas include the
Amazon River in South America (e.g. Bastos & Petrere,
2010; Isaac et al., 2015) and the Great Lakes and Upper
Mississippi River in North America (GLMRIST, 2012). While
the ecological production of wild fisheries is a natural
service, aquacultural production is largely a function of

human efforts. Aquaculture in the Americas (mainly Chile,
Brazil and the USA) contributes nearly 5% to the world fish
yield (FAO 2014b), or at a subregional level is constitutes
9% to the total fish/shellfish yield in North America, 13%

in Mesoamerica and the Caribbean, and 22% in South
America (FAO, 2014b). Aquaculture production often comes
at environmental costs.

Fish is the major source of high quality protein in many

countries (e.g. Islam & Berkes, 2016; Hanazaki et al., 2013),
but is less than 6% of the protein in the average diet in the

69



THE REGIONAL ASSESSMENT REPORT ON BIODIVERSITY AND ECOSYSTEM SERVICES FOR THE AMERICAS

Box 2 @ Economic value of fisheries contributions to human quality of life.

Measuring the economic value of fishery services to human
quality of life in a manner that allows comparisons across
different ecosystem types and subregions is complicated by
inadequate data. Most comparable economic estimates of
fisheries’ ecosystem services, based on annual per hectare
monetary values, are for wetland ecosystems with readily
definable boundaries (all values reported here are adjusted to
2016 USA dollars). They vary widely among fishery locations
and conditions. For inland wetlands, Woodward and Wui (2001)
estimated benefits between $488/ha/yr and $25,394/ha/yr for
numerous sites in North America and Europe, and Seidl and
Moraes (2000) estimated $86/ha/yr for the Pantanal in Brazil.
Early estimates for coastal wetlands include $133 (Costanza &
Farber, 1987), $179 for shrimp alone (Barbier & Strand, 1998),
and more recently, $3,959 for combined fishing and hunting
(Camacho-Valdez et al., 2013).

The dock-side value of marine and lake catch provides a high
estimate of natural service benefits. However, outside the USA,
where it was recently valued at $5.5 billion per year (NMFS,
2016), the data for dock-side sales (points of first sale) are
inconsistently documented. A rough estimate of the world
dock-side value per unit area of oceans and the Laurentian
Great Lakes in North America was estimated, using production
data from FAO (2014 a, b) and the Great Lakes and Mississippi
River Basin geographical area (GLMRIST, 2012) and an
assumed $1/kg dockside value, like that of the USA. These
estimates found a much lower economic value for oceans

and the Great Lakes, compared to wetlands, with $0.025/
hectare for oceanic fishery services and $0.035/hectare for the
Laurentian Great Lakes.

Box 2 @ Caribbean coral reef contributions to fisheries and human quality of life.

Coral reefs in the Caribbean provide a wide range of services
for aimost 40 million people, which affect livelihood, economic
progress, food security, cultural expressions and communion
with nature (Jackson et al., 2014). They are the basis of the
tourism and fishing industries in the insular Caribbean and most
of Mesoamerica and the southeastern USA (UNEP, 2010). Both
tourism and fisheries development are major contributors to
GDP and employment in the region. It is estimated that nearly
350,000 persons were employed in the fishing section in 2011
in 17 Caribbean countries including Guyana and Surinam; this
represents about 5% of the total work force (Masters, 2014).

The annual value of services provided by Caribbean coral reefs
has been estimated at between $3.1 billion and $4.6 billion,
and the total economic impact of coral reef-associated fisheries

Americas (FAO, 2014b). Overall, North American per capita
consumption (~20 kg/yr) is greater than in Mesoamerica,
the Caribbean and South America (~10 kg/yr) (FAO, 2014b).
Variability in consumption among nations is high and

may be related to the proximity of a population to marine
ecosystems, as well as cultural practices and preferences.
At the extremes, fish consumption averages only 2.2 kg/
yr in inland Bolivia and 53.4 kg/yr on the Caribbean island
of Antiqua (FAO, 2014b). Commercial fisheries are also
major sources of animal feed, fertilizer, and fish oil (FAO,
2014b). Other products include glue, pearls, buttons,

and medications.

Commercial fisheries provide employment for about

325,000 people in North America and 2,444,000 people
in Mesoamerica, the Caribbean and South America (FAO,
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was about $0.8-1.1 million per year in Tobago and $0.5-0.8
million per year in St. Lucia (Burke and Maidens 2004). Mahon
et al. (2007), showed that as the fish moved through the
various market pathways to the consumer it increases in value,
contributes to livelihoods, and that the overall additional value
was 2.6 times the landed value of the fishery. In 2011-2012,

at ex-vessel prices (the point of first sale) the value of the
marine capture fishery production for the Caribbean region was
estimated at $392.9 million annually and the aquaculture fishery
at $28.9 million annually, giving a total value of approximately
$421.8 million over the period (Masters 2014). It is estimated
that the continued decline of coral reefs could cost the region
between $350 million and $870 million per year by 2050 (Burke
& Maidens, 2004; Agard & Cropper, 2007).

2016d). Job numbers and per capita income vary widely,
depending on the specific fishery and its location. While
fishers comprise less than 1% of the North American work
force, in the Caribbean they constitute about 5% (Masters,
2014). Employment is, however, often physically difficult and
hazardous; the second most deadly job in the USA (USBC,
2016). Sport fisheries also provide jobs for many people. In
the USA alone in 2010, they supported over 820,000 jobs
and $35 billion in salaries and wages (FWS, 2011).
Aquaculture employs 356,000 people in Mesoamerica, the
Caribbean and South America and 9,000 in North America
(FAO, 2016). Small scale and subsistence fisheries play a
major role in providing food and income security for rural
and coastal communities, particularly in Mesoamerica

and South America (e.g. Hanazaki et al., 2013), but also
among the indigenous group of North America (e.g. Islam



& Berkes, 2016). Weeratunge et al. (2014) emphasized

the contribution of the material, relational and subjective
dimensions of small-scale fisheries to the well-being of
individuals and communities. The role of women directly or
indirectly involved in many fisheries contributes to household
security throughout the Americas. For instance, the Siriond
of Bolivia, fishing supplies an important contribution to
family nutrition (23%), one that is accessible to women and
children who practice the activity daily (Townsend, 1995).
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The world’s commercial production of wild fisheries
increased until about 1990 and then plateaued (FAO,
2014b), largely in response to reaching nature’s sustainability
limits (Pauly, 2002). While the wild fish yield has been stable
since the 1990s, catch composition has changed, as some
stocks were depleted and others increased in importance
(Pauly, 2002; Rose & Rowe, 2015; Pershing et al., 2015).

In the Americas, the yield of wild fisheries also peaked in

the 1990s (Figure 2.5) and has declined somewhat in

Figure 2 @ Fish production (tons) in the Americas per subregion, 1960s-2012. Source: FAO
(2017). FAOSTAT Statistics Database. http://www.fao.org/faostat/en/#data/CL.

Data accessed: March 19, 2017.
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North America and in the Caribbean (FAO, 2014b), where
overfishing threatens up to 70% of coral reef ecosystems
(Burke et al., 2011). The steep increase of freshwater yield

in North and South America, shown in Figure 2.5, parallels
the increased importance of aquaculture as wild capture
fisheries plateaued. Aquacultural yield has increased rapidly
since 1990, allowing the upward trend in total fish yield to be
maintained (FAO, 2014b).

After sustained increases between 2004 and 2011, the
fraction of fisheries catch certified for its legal origin and
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process by the Marine Stewardship Council has recently
plateaued in the Americas at less than 10%, which is a value
similar to East Asia and the Pacific, but less than half the
percentage attained in Europe (Figure 2.6).

Between 2000 and 2014 in North America, the number of
people employed declined by 7% in commercial fisheries
and 44% in aquaculture (FAO, 2016d). During the same
period in the rest of the Americas, the number increased
by 37% in commercial fisheries and 66% in aquaculture.
These different trends may be related to competition and
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Figure 2 @ Percentage of fisheries catches per region certified by the Marine Stewardship
Council. Indicator data source: Marine Stewardship Council. The figure prepared
by Task Group on Indicators and Knowledge and Data Technical Support Unit.
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the physical difficulty and dangers associated with wild
fisheries in North America, leading to further mechanization
and job replacement; while in the other three subregions,

a lack of jobs and unregulated fisheries may drive

many people to this sector to increase local food and
livelihood security.

The main drivers of future impacts on the provision of
these services are increased demand for fish, which is a
function of population number and per capita consumption.
The pressure on wild fisheries is moderated by harvest
regulations, improved fisheries techniques, and aquacultural
development (FAO, 2016d.) Total aquacultural yield is
projected to increase significantly in the future while the
total yield from wild fisheries remains generally stable

as composition changes (FAO, 2014b). Fish protein
consumption depends largely on availability and price
changes. The economic setbacks of some countries in

the Americas has pushed more people into lower-income
fisheries (mainly artisanal, small-scale fisheries), which often
exploit near shore stocks unsustainably. Future trends
indicate that the overall number of jobs will decrease in
response to mechanization.

2.2.1.4 Wildlife

Wild game provides an important food resource to many
people of the Americas, especially indigenous peoples and
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Note: each regional values were calculated/aggregated
with weight based on FAO major fishing areas

local communities, but it also has important recreational
and cultural values (sections 2.2.5, 2.2.6, 2.5.1). In Bolivia,
for instance, if indigenous people had to replace the protein
contributed by nature through their hunting efforts, they
would need to pay from $60 to $120 per family per month
(Copa & Townsend, 2004; Townsend & Gomez, 2010),

and the estimated monetary value of this NCP in the state
of Santa Cruz alone is between $3 to $24 million a year
(Gobierno Autonomo Departamental de Santa Cruz, 2009).
In Caribbean island nations, which import most of their
food, especially meat, wildlife management can also be a
way to search for food sovereignty (e.g. captive breeding
programs for some Neotropical mammals (Singh et al.,
2016). Meanwhile, in Mesoamerica many of the harvested
wildlife species are those whose adaptation to humans
(Linares, 1976). For example, the Maya consciously use
their milpa, or garden plots, to attract game and increase
their hunting potential (Jorgenson, 1993; Santos-Fita et

al., 2012). Today’s Mesoamerican indigenous groups are
mostly sedentary, without access to extensive hunting
territories and rely principally on their agricultural production
(Santos-Fita et al., 2012), but they still maintain an
important cultural and spiritual relationship with wildlife,
even though it has become mainly a supplement to their
family’s nutrition (Garcia del Valle et al., 2015; Santos Fita et
al., 2015). Finally, Table 2.3 presents summary information
about ungulates that are key subsistence species in

North America.
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Table 2 @ Ungulate species most utilized in North America.
Source: Kuhnlein & Humphries (2017).

SCIENTIFIC NAME Distribution Group size - Land “

Rangifer tarandus

Alces alces

Cervus elpahus

Antilocapra americana

Bison bison

Oreamnos americanus

Ovis canadensis, Ovis dalli

Odocoileus hemionus/
Odocoileus virginianus

Ovibos moschatus

Caribou

Moose

Elk

Pronghorn antelope

Bison, Buffalo

Mountain goat

Rocky mountain
bighorn sheep,
Dall’'s mountain
sheep

Mule deer/ White-
tailed deer

Muskox

Large populations in Arctic, subarctic
and boreal regions of Canada, Alaska

Boreal regions of North America

Western North America - once the
most widespread North American
deer ranging almost coast to coast,
now found primarily in western
mountain regions

Dry open areas, including
brushlands, grasslands, and deserts
of interior western and central North
America. In Canada, pronghorn
occur only in southern Alberta

and Saskatchewan

Wood Bison subspecies-boreal
forest in the Yukon and Northwestern
Canada

Plains Bison - Southern Great Plains
of North America

Mountainous regions of western
North America

Southern British Columbia and
southwestern Alberta, Canada to
northwestern USA, including Alaska

From Mexico to Alaska/ North
America through northern
South America

Islands and mainland in the
Canadian Arctic and Greenland,
introduced in parts of Alaska

Large herds
- Migratory

Resident, and some
migratory

Small groups, local
seasonal migration

Small to larger
groupings, generally
restricted due to
limited habitat

Originally large herds-
now small groupings or
local herds restricted

in movement

Small groups, local
movements

Social animals
with local
altitudinal migration

Individuals or small
groups, local, possible
altitudinal migration

Localized groups

White (1975)

Franzmann &
Schwartz (2007)

Thomas & Toweill
(1982), Houston
(1982)

O’Gara &
Yoakum (2004)

Lott (2002)

Festa-Bianchet (2008)

Valdez &
Krausman (1999)

Halls (1984),
Wallmo (1981)
Wilson & Ruff (1999)

Wilson & Ruff (1999)

A great diversity of species are harvested within susbsitence
(non-commerical) economies in the Americas. Indigenous
groups incorporate a great diversity of wildlife into their diet
and consume at least 527 animal species of freshwater,
marine, and terrestrial organisms (Kuhnlein and Humphries
2017). Ungulates are the most consistently hunted wildlife
group used for food and subsistence (Robinson & Redford,
1991; Townsend & Rumiz, 2004; lwamura et al., 2014;
Townsend & Gomez, 2010; Constantino, 2016), except
where their use might be prohibited by cultural controls
such as cultural preferences (Ayala, 1997), taboos (Reichel-
Dolmatoff, 1971; Baleé, 1985, 1993), the absence of a
species’ preferred habitat and/or its deterioration (Cuellar,
1997), or over-exploitation (Mittermeier, 1991; Peres,

1990, 1991; Atunes et al., 2016). Indeed, some tribes
have strict taboos which dictate which taxa are edible.

For instance, the Ayoreo tribe of Bolivia and Paraguay
forbid hunting most mammals and focus on land tortoises
(Ayala, 1997), or the Kalapalo people of Brazil consider
that all terrestrial mammals are taboo, but can consume
primates (Basso, 1973). Urbani (2005) reviewed 56 wildlife
hunting publications in South America, finding that 33 of
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the studied human groups included primates in the species
they hunted. Among mammals, hoofed animals are very
often top on the list of species used in all the Americas, but
waterfowl and game birds are also important, depending on
specific ecosystems.

It has been estimated that sustainable hunting in tropical
forests requires at least 1 km?/person (Robinson & Bennet,
2000). In this context, sustainable production of the 8
most-harvested species in Mesoamerica and South America
(i.e. collared peccary, Tayassu tajacu; red brocket, Mazama
americana; grey (or brown) brocket, Mazama gouazoubira;
South American tapir, Tapirus terrestris; lowland paca,
Cunniculus paca; brown agouti, Dasyprocta variegate; nine-
banded armadillo, Dasypus novemcinctus; and Southern
America coati, Nasua nasua) could reach about 1.4 kg/ha/yr
of wild meat in natural tropical forests (Gobierno Autonomo
Departamental de Santa Cruz, 2009). However, sustainable
production is completely contingent on maintaining the
wildlife production lands in good condition (Altrichter,

20086; Silvius et al., 2004; Townsend, 2010; Alvarez &
Shany, 2012).



In North America, wildlife hunting requires a permit,

S0 species populations can be managed and harvest
levels controlled. Indigenous people have prioritized
access in some areas, including Canada where rights to
harvest wildlife and fish are protected where treaties have
been signed. Historically, wildlife harvesting represented
a significant proportion of protein consumed; however,
decreases in biodiversity of wildlife species, habitat
degradation and decreased access (e.g. physical and
regulatory) has contributed to a steep decline in wildlife
harvesting in many areas of the Americas. While only

6% of the population participates in recreational hunting
(Mahoney, 2009), these programs generate revenue, not
only to government agencies via the permit process, but
also an estimated $25 billion in retail sales yearly and
$17 million in wages and salaries is generated yearly
(IAFWA, 2002). The tax revenue to the USA from retail
and permits is estimated to be more than $2.4 billion per
year and trends in participation of recreational wildlife
use in USA have been stable over the past few decades.
In addition, the sale of hunting permits provides in large
conservation benefits. In Canada, for example, the
revenue generated from the sale of habitat conservation
stamps, affixed to the migratory game birds permits,
funds habitat conservation projects, and since 1985,
>$50 million has been generated to support 1,500 habitat
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conservation projects across the country. Mexico uses
wildlife management units as a strategy to combine
conservation of game species with economic activities via
the sale of animals or hunting. These wildlife management
units can be part of community activities or take place

on private lands (https://www.biodiversidad.gob.mx/
usos/UMAs.html). In some instances, wildlife on common
lands are managed as a common use resource, whereby
different organizations can develop hunting activities and
sometimes there is no payment for hunting by external
people, but rather an exchange for external merchandise.
These wildlife management units have been underway

in Mexico since 1997, and currently 37% of Mexican
municipalities have them, recording 417 species (http://
www.biodiversidad.gob.mx/ usos/UMAs.html).

2.2.1.5 Organic products

Over the past two decades, in the face of increased use of
pesticides on plants and antibiotics and growth hormones
in animal products, more consumers are buying organic
food to assure their quality of life. They are willing to pay a
premium for better health, environment quality and animal
welfare (Dimitri & Greene, 2002). For example, the market
value for organic foods in the USA, especially fruit and
vegetables, nearly tripled over the last decade (Figure 2.7),

Figure 2 @ USA organic food sales by category. Source: USDA (2014).

https://www.ers.usda.gov/topics/natural-resources-environment/organic-agriculture/organic-market-overview.aspx

Date accessed: April 4, 2017.
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and the area of land under organic farming has increased
over the past decades (Figure 2.8, section 2.2.8).

According to FAO (2007), small-scale farmers have been
successful in adopting organic practices and marketing

their products (e.g. in supermarkets or farmers markets

in cities where organic and local vegetables are sold).

In this study, covering 14 farmer groups with more than
5,100 small farmers, each with about two hectares of land in
six countries (Argentina, Costa Rica, Dominican Republic, El
Salvador, Guatemala and Mexico), organic farming systems
were found to 1) embody many elements of sustainability
that make them effective tools to help reduce poverty

and improve food security including; 2) support long-term
commitments to soil fertility, particularly reducing soil erosion
and degradation or desertification; 3) reduce external energy
consumption and water requirements; 4) enhance the value
of in knowledge-intensive rather than capital- and resource-
intensive practices; 5) link traditional knowledge with

modern methods such as bio-controls and efficient nutrient
management; and 6) integrate traditional knowledge, joint
problem solving and farmer-to-farmer exchange to improve
community relations and lead to greater involvement and
commitment of producers.

2.2.2 Materials and assistance

Timber and fiber are essential provisioning services

for a good quality of life. They provide shelter through
construction materials, clothing, and raw materials for
industries and manufacturing. Extraction, processing,
production and trade of these services are also important
livelihood activities of many individuals worldwide (section
2.3.5). Production rates of this NCP have increased
considerably over the last several decades, helping improve
the quality of life for many with some associated negative
social and environmental impacts notwithstanding. However,

Figure 2 @ Trends in agricultural organic area per subregion. Source: FAO (2017). FAOSTAT
Statistics Database. http://www.fao.org/faostat/en/#dataRL.

Date accessed: November 9, 2017.
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rates of production have slowed down and are expected

to continue declining as new technologies and production
substitutes emerge. There are stark variations between
subregions in production and consumption of various timber
and fiber services, as shown below.

2.2.2.1 Timber

North America is the largest producer and, in some cases,
consumer of timber products. In this subregion, for instance,
coniferous sawnwood greatly outpaces other subregion’s
production, peaking in the late 1990’s and early 2000’s
(Figure 2.9).

Countries with the highest wood removals in the Americas
are the USA, Brazil and Canada, as partially reflected in
their gross value-added USA dollars in the forestry sector
(Table 2.4). In 2011, approximately 858 million m® of wood
were removed in the Americas region alone, and between
1990 and 2011, annual wood removals in North America
were varied, with a decrease following the 2008 financial
downturn. Furthermore, the share of woodfuel also varies by
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subregion, accounting for only 9% of total removals in North
America, whereas in South America and Mesoamerica it
accounts for 78% and 88%, respectively (Figure 2.10).

Timber extraction, as with many other production

activities, is driven by various underlying factors interacting
synergistically in space and time (Geist et al., 2006). For
instance, cultural factors drive preferences for wood
products; in many cases they covary with human population
growth, technological factors, and industrial growth. These
drivers tend to be regional to global in scope, act in complex
ways and are usually mediated by institutional factors
(Bryan, 2013; Lambin et al., 2001). Cultural preferences

for sustainably harvested wood have continued to drive
market-based certification schemes in the forestry sector
(MacDicken et al., 2015). Regionally, since 2000, North
American timber operations top other Americas subregions
in the total area under international forest certification
schemes, as in the case of the Forest Stewardship Council
certification (Figure 2.11).

Meanwhile, technological advancements continue to play
an increasingly important role in driving production of forest

Figure 2 @ Production, imports and exports of sawnwood (coniferous and non-coniferous)
by subregion. Source: FAO (2017). FAOSTAT Statistics Database.
http://www.fao.org/faostat/en/#data/FO. Date accessed: February 6, 2017.

Note: The stat_smooth function was applied in R (ggplot2 package) to get the smooth lines.
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Table 2 @ Top ten countries value-added (US $ in millions in 2011 prices and exchange rate) in
the forestry sector 1990-2011. AAGR: Average Annual Growth Rate.
Source: Forest Resources Assessment (2015).

USA

110,346 132,476 135,498 95,664 -0.7
Brazil 24,732 24,522 19,928 22,513 -0.4
Canada 26,392 41,116 43,339 19,789 -1.4
Chile 2,605 4,449 5,432 7,596 5.2
Mexico 7,123 5,618 7,021 6,954 -0.1
Argentina 1,607 1,19 1,477 2,055 1.2
Colombia 2,192 1,906 1,956 1,826 -0.9
Ecuador 1,803 2,421 1,946 1,741 -0.2
Venezuela 658 747 675 1,43 -25.3
Peru 542 702 849 1,316 -24.9

Figure 2 @ Annual wood removals in the Americas by subregion from 1990 to 2014.
Indicator data source: FAO. The figure prepared by Task Group on Indicators
and Knowledge and Data Technical Support Unit.

LOESS span=0.5
[Area—corrected]

FUEL INDUSTRIAL TOTAL
&
= 40408
a
98
- - - —y
§§ 3e+08 ___._’__‘\ e \\
C§> z \ \ -
o 8 \~ "—-- So=
o s ~
n< 2e+08
ouw
92
=
g 1e+08
<
! T T T LTL I CLCT R PO T
0Oe+08
[ee} o © o < 0 [aV) © o < o o © o <
[} o o - - [o2] o o - - (2] o o - -
[} o o o o (2] o o o o (o) o o o o
— o o N o ~— o N N o ~— N N o N
YEAR
SOUS-REGION CARIBBEAN  ==s==z MESOAMERICA = = = NORTH AMERICA SOUTH AMERICA
products. Remote sensing technologies, for instance, 2016a). Income growth continues to dictate both demand

facilitate and inform forest product operations, policies and and production of wood products. The largest economies
decision-making (Romijn et al., 2015). Also, the increasingly in the world, particularly the USA, China, Germany and the
widespread use of electronic media and mobile technologies  United Kingdom, lead as major consumers of many forest
has substantially reduced demand for paper products in products, including industrial roundwood, wood pellets,
many parts of the world, as have improvements in the sawnwood, and paper and paperboard (FAO, 2016a),
production and commercialization of wood substitutes (FAO,  showing a strong link between demand and economic
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Figure 2 @ Temporal trend in the hectares certified by the Forest Stewardship Council (FSC)
in the Americas per subregion since 2008.

Indicator data source: Forest Stewardship Council. The figure prepared by Task Group on Indicators

and Knowledge and Data Technical Support Unit.
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might. Emerging markets and production sites in China

and India have been pivotal in driving timber demand and
production in the Americas and elsewhere the last few
decades, owing to their robust manufacturing sectors as
well as the expansion of their economic middle class. Policy
and institutional factors also have determined wood product
demand. International agreements and policies in Europe,
for instance, have spiked demand for wood biofuels, as
have forest policy incentives for some products in certain
locales (e.g. Farley & Costanza, 2010; Lawler et al., 2014).
Forest management institutions and local governance
systems are key mediators between demand forces and
production trajectories in the forestry sector (FAO, 2016b).

Forest and timber extraction activities contribute to
biodiversity loss through fragmentation, habitat destruction
and single-species plantation systems (Lawler et al., 2014)
(see also Chapter 4). Some NCP are negatively affected
through soil degradation, reduced water regulation and
quality, as well as impeded carbon storage capacities.
Further, timber activities may lead to losses of cultural
traditions and diversity, and reduced access to key
ecosystem services for traditional forest-dependent
communities. However, positive ecological effects may
ensue through restoration practices such as reforestation
or afforestation activities in previously degraded/cleared
lands (FAO, 2016b). Some positive social impacts include
employment opportunities and subsistence means for rural
populations, overall economic growth, provision of energy
supplies, and building materials (FAO, 2016b; Whiteman et
al., 2015).

2.2.2.2 Fibre

Fibres have been used by humans since early times, and are
key components of well-being through provision of shelter,
clothing, and other benefits. They are used to fabricate
products such as building materials, paper, cordage,
textiles, baskets, brooms, and rugs. Aside from plants,
fibers are also obtained from animal and mineral sources.
Fibres have been widely used in the Americas for millennia.
Cotton, flax, hemp, jute and sisal are the most commonly
produced vegetable fibres in this region (Table 2.5). North
America stands out as the highest producer of cotton, while
production in South America is increasing (Figure 2.12).

South America and Mesoamerica have been important
producers of plant fibres, such as agave and flax, albeit

with decreasing trends recently (Figure 2.12). Production

of these fibres is strongly characterized by peaks driven by
diverse underlying factors. For instance, since the 1960s,
agave production has been intermittent with sharp increases
starting in the 1970’s in South America and in the 1990’s for
both Mesoamerica and South America. The Caribbean, on
the other hand, has shown a relatively stable trend towards
decline since the 1960s for agave. Production of sisal has
shown a similar behavior, although with more abrupt declines
recently for some subregions. Production of jute in South
America has shown similar peaks, but with a more prominent
decreasing tendency since the 1960’s (Figure 2.12).

Production of certain animal fibres also shows sharp
production peaks. In South America, raw silk production,
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Table 2 @ Important plant fibers in the Americas and their uses. Source: adapted from Levetin
& McMahon (2008), FAO (2009) International Year of Natural Fibres (http://www.
naturalfibres2009.org/en/fibres/index.html)

m“

Cotton Gossypium hirsutum; Malvaceae The world's most popular natural Fibre length varies Cotton cloth
Gossypium barbadense fibre, cotton is almost pure cellulose, from 10 to 65 mm, and
absorbs moisture easily. diameter from 11 to
22 microns
Flax Linum usitatissimum Linaceae The fibre is a cellulose polymer, its Flax fibres range in Linen
structure is stronger and stiffer and length up to 90 cm,
absorb and release water quickly. and average 12 to 16
microns in diameter
Hemp Cannabis sativa Cannabaceae Around 70% cellulose, containing The fibre diameter Hemp cloth,
low levels of lignin (8-10%). Is a heat  ranges from 15 to canvas,
conductor, resist mildew and has 50 microns. cordage
natural anti-bacterial properties.
Jute Corchorus spp. Malvaceae Jute is long, soft and shiny with high ~ The fibre length ranges  Burlap
insulating and anti-static properties, from1to4 manda
moderate moisture regain and low diameter of from 17 to
thermal conductivity. 20 microns
Sisal Agave sisalana; Agavaceae Sisal is coarse, hard, strong, The fibre measures up ~ Cordage,
Agave fourcroydes durable and stretchable. Resists the ~ to 1 m in length, with matting

saltwater deterioration, has a fine
surface texture appropriate for a

a diameter of 200 to
400 microns.

wide range of dyes.

for instance, is declining after a peak in the mid-1990’s
(Figure 2.12). Wool production has also declined over the
last decades, particularly in South America. This is in large
part due to the increasing use of synthetic substitutes for
clothing (Figure 2.12).

As with timber products, cultural factors play a pivotal

role in driving large-scale fiber production and demand
(Graham-Rowe, 2011). Many consumers have preferences
for particular types of plant and animal fibers, such as skins,
furs, wood-based fibers, cotton, silk, wools and hairs used
to fabricate a gamut of product types including clothing,
fashion accessories, ornaments, and furnishings. These
preferences, in turn, are driven largely by fashion trends
propagated through globalized media. Population growth
also constitutes a significant driver of fiber production and
consumption. In some cases, demand for certain types

of animal and plant fibers has stagnated or decreased
thanks to the more pervasive use of alternative synthetic.
Agricultural biotechnologies also continue to strongly
influence fiber production (Ali & Abdulai, 2010), as do
policies and institutional factors largely through regulatory
mechanisms such as controls and restrictions on trade,
poaching and illegal harvesting of fibers.

The environmental impacts associated with fiber production
depend on the type of fiber, the extraction methods, as

well as the scale of production (Clay, 2004). This includes
impacts through substantial pesticide use, soil degradation
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and salinization, and water diversion for irrigation. Other
environmental impacts include significant reductions in the
populations of wild species used for vegetable and animal
fibers that may lead to vulnerability of population declines
for those species. Some of these species also play pivotal
roles in ecosystems, potentially leading to impacts in local
to regional ecological function, and compromising overall
ecosystem integrity. Animal husbandry operations associated
with fiber production also can have environmental impacts
through clearing of forests for pasture, which is typically
associated with reduced biodiversity, greenhouse gas
emissions, soil degradation and reduced water quality and
regulation capabilities (Chhabra et al., 20086).

Finally, fibres are vital provisioning services for human
well-being, and many livelihoods worldwide are based on
the production and trade of fiber goods (Ruiz-Pérez et

al., 2004) (section 2.3.5). Fibres are not only important for
essential uses, such as clothing and shelter, but also for
other non-essential commodities that in many cases are an
important component of well-being for many societies, such
as elements of the material culture of many traditional and
non-traditional groups (Godoy et al., 2005).

2.2.3 Energy

Energy is an important input for the agricultural, industrial
and transport sectors and private individuals, constituting


http://www.naturalfibres2009.org/en/fibres/index.html
http://www.naturalfibres2009.org/en/fibres/index.html
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Figure 2 @ Production of vegetal and animal fibers in the Americas, 1961-2013.

Note: Fibers from ginning seed cotton that have not been carded or combed; agave fibers include inter alia:
Haiti hemp (Agave foetida); henequen (A. fourcroydes); ixtle, tampico (A. lecheguilla); maguey (A. cantala); pita
(A. americana); Salvador hemp (A. letonae). The leaves of some agave varieties are used for the production of
alcoholic beverages, such as aguamiel, mezcal, pulque and tequila; Sisal (Agave sisilana) is obtained from the
leaves of the plant. It also is used as an ornamental plant; the production of jute includes white jute (Corchorus
capsularis); red jute, tossa (C. olitorius). The stat_smooth function was applied in R (ggplot2 package) to get
the smooth lines. Source: FAO (2017). FAOSTAT Statistics Database. http://www.fao.org/faostat/en/#data/QC.

Date accessed: April 10, 2017.
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an important basis of human well-being. Energy
consumption is directly linked to human activities. For
example, the amount of energy used by agriculture is
increasing worldwide, as mechanization, especially in
developing countries, increases. Energy production and
consumption vary greatly among and within subregions in
the Americas, with the highest level of consumption level
occurring in North America (Figure 2.13).

Natural ecosystems provide different kinds of renewable
energy, such as heat (e.g. burning of wood or charcoal),
electricity (e.g. hydropower) and biomass fuels. Electricity
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derived directly from natural resources has an extremely
high importance in South America, where 81% of
produced energy is from renewable sources, mainly
hydropower (Table 2.6). In 2011, 55% of the energy
matrix of Mesoamerica, the Caribbean and South America
came from hydropower (WWAP, 2015). Brazil currently
has 158 hydroelectric plants in operation, which total
more than 89 gigawatts, with 9 additional plants under
construction and another 26 authorized (Tolmasquim, 2016).
If micro-hydropower stations are included the number
jumps to 1,100 hydroelectric stations (Rocha et al., 2015).
Energy production by hydropower is increasing despite
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Figure 2 ® Contribution of different renewable energy sources to total electricity production.

Data include: Canada, USA (North America); Belize, Costa Rica, El Salvador, Guatemala, Honduras, Mexico,
Nicaragua, Panama (Mesoamerica); Dominica, Dominican Republic, Haiti, Jamaica, Puerto Rico, Saint Vincent
and the Grenadines, Trinidad and Tobago (Caribbean); Argentina, Bolivia, Brazil, Chile, Colombia, Ecuador,
Paraguay, Peru, Suriname, Uruguay, Venezuela (South America). Year of data is 2012, with exception of USA
(2014), Argentina, Brazil and Canada (all 2015). Source: USA Energy Information Administration (2016). Interna-
tional Energy Statistics. https://www.eia.gov/beta/international/data/browser/#/ Data accessed: May 25, 2016.
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substantial controversy over impacts to biodiversity, natural
ecosystems, and local populations, including indigenous
peoples and local communities (Rocha et al., 2015).

Biomass fuels are a direct benefit of nature for humans.
Biomass can be used for heating (e.g. firewood, charcoal),
production of electricity and transportation fuel. There

are many techniques to transform biomass into energy
(Figure 2.14), and biofuels could be an important energy
source in the future, as they have environmental benefits
and can provide income for rural populations involved

in production (Nigam & Singh, 2011). Even in the highly
developed USA, 2.5 million households (2.1%) use wood as
the main source for home heating. In an additional 9 million
households (7.7%), wood is used as a secondary heating
fuel (EIA, 2014: https://www.eia.gov/todayinenergy/detail.
php?id=15431). In Brazil, 53% of rural and 5% of urban
population rely on biomass as their principal energy source
for cooking. The average for the other South American
countries is even higher (62% in rural and 9% in urban
areas; |EA, 2006). Charcoal remains an important energy
source throughout the Americas (Table 2.7), both for
household and industrial use (e.g. Brazil, where most of the
charcoal is used in industry; GlIZ, 2014). While important
especially for rural populations with little access to other
sources, there may be negative impacts on the environment
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due to overexploitation, as well as negative effects on
human health (section 2.3.4).

On an industrial level, electricity derived from biomass is
increasingly important, especially in South America (Figure
2.13). Brazil particularly uses a great deal of bagasse,
produced from sugar cane, that is left over from ethanol
production. The use of biomass for fuel production is an
important part of the South and North American energy
matrix. The USA and Brazil are the world’s largest producers
of ethanol fuel, 14.8 and 7.1 billion gallons/year, respectively.
In fact, the Americas is by far the most important region

in the world for ethanol production. Recently, the USA
agricultural sector reported significant growth in corn-
derived ethanol production, which was encouraged in 2002
by oil price increases and after 2007 by government support
policies mandating ethanol use; one negative consequence
was a trade-off in which natural habitats were converted

to high input agriculture for corn production (Faber & Male,
2012). Gasoline in the USA contains approximately 10%
ethanol and in Brazil, 25%. However, due to the large land
areas needed for production of first generation secondary
biofuels, the biofuels also have the problem of competing
for land needed for food supply, necessitating the need for
other solutions, for example, by third generation biofuels
(Nigam & Singh, 2011).


https://www.eia.gov/todayinenergy/detail.php?id=15431
https://www.eia.gov/todayinenergy/detail.php?id=15431
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Table 2 @ Per capita annual energy consumption (total kWh/year) in the Americas and
percentage (%) of electricity consumption derived from renewable resources
by country. Sources: Total energy consumption from World Bank (2017a) World
Development Indicators. Indicator: Energy Use Per Capita. https://data.worldbank.
org/indicator (Energy & Mining — Energy use). Pecertange of electricity from EIA (2016)
during 2012, except USA (data from 2014) and Argentina (data from 2015).

_““ % Change % Renewable

NORTH AMERICA
Canada 86,127.7 84,057.2 E245 64.5
USA 83,617.1 80,715.6 -3.6 14.3

MESOAMERICA

Costa Rica 11,645.6 12,009.4 3.0 92.2
El Salvador 7,899.9 8,093.6 24 60.7
Honduras 7013.7 7,731.6 9.3 451
Guatemala 8,318.9 8,958.9 71 68.1
Mexico 18,328.0 18,040.4 -1.6 15.7
Nicaragua 6,325.5 6,928.6 8.7 411
Panama 12,519.6 12,341.7 -1.4 64.1
CARIBBEAN

Cuba 11382.7 12,031.3 5.4 4.0
Dominican Republic 9803.9 8,535.5 -14.9 13.8
Haiti 2672.8 4,589.0 41.8 14.5
Jamaica 13190.2 12,646.7 -4.3 9.3
Trinidad & Tobago 18,5725.2 16,9668.6 -9.5 0.2

SOUTH AMERICA

Argentina 21,554.7 22,112.2 25 31.1
Bolivia 8,605.6 9,167.5 6.1 34.9
Brazil 15,902.4 16,780.8 5.2 84.0
Chile 21,086.6 25,689.6 17.9 37.7
Colombia 8,127.0 7,801.7 -4.2 82.5
Ecuador 9,760.9 11,434.4 14.6 56.2
Paraguay 8,658.2 8,918.5 2.9 100
Peru 7,786.0 8,267.2 5.8 57.6
Uruguay 14,482.3 15,762.1 8.1 63.0
Venezuela 31,145.6 26,507.5 -17.5 66.0

Table 2 @ Charcoal production (tons) in the Americas by subregion. Source: FAOStat (2017).
Forestry Production and Trade. http://www.fao.org/faostat/en/#data/FO. Wood
charcoal. Last updated December 12, 2017.

NORTH AMERICA 500,000 789,000 901,800 982,260
MESOAMERICA 166,318 117,691 190,742 195,272
CARIBBEAN 115,447 130,704 132,801 177,774
SOUTH AMERICA 10,779,511 8,779130 9,532,494 8,283,537
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Figure 2 @ Classification of biofuels. Source: Nigam & Singh (2011).
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2.2.4 Medicinal, biochemical and
genetic resources

Medicines are a crucial NCP derived from biochemical
and genetic resources that are obtained from natural
and anthropogenic ecosystems, including medicinal
plants produced commercially. Between 25-30% of
modern medicines come from natural products, including
plants, animals and minerals (WHO, 2013). Indigenous
peoples and local communities have rich knowledge
systems regarding the curative properties of different
taxa, as well as the recipes and instructions for their
preparation and use. Between 65-80% of the population
in developing countries use medicinal plants as remedies
(Palhares et al., 2015). Plus, this NCP is intertwined with
cultural beliefs and values held by diverse peoples. Plant
medicines are made from leaves, roots, flowers, barks,
saps and gums, seeds, oils and can be infused in water
or oil, ground, used fresh or dried, imbibed, rubbed or
inhaled, just to name a few of the diverse ways people
use their medicines. The same is true for the medicinal
use of animals with products derived from hair, skin,
blood, bones, horns, bile, musk, and fats, as well as
the whole body of certain insects like ants. Traditional
medicines heal physical, psychological and spiritual ills,
often without a distinction between them. Although the
connection between humans and medicinal plants is
long standing, the interest in medicinal products derived
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from plants has increased since the 20" century. The
industrial-scale use of medicinal plants ranges from herbal
teas, new drugs, pharmaceutical auxiliary products,
health foods, phytopharmaceuticals and intermediates for
drug manufacturing (De Silva, 1997). It is estimated that
nearly 30% of commercially sold therapeutic medications
are derived mainly from plants and microorganisms. In
areas such as oncology, this number reaches 60%.

Many local medicinal plants and aromatic herbs used
globally are grown in home gardens and not as large

scale crops (de Padua et al., 1999). Local and endemic
species are almost always connected to a wild harvest
while introduced species tend to be used in larger scale
productions (Walter & Gillett, 1998). Some herbal supply
companies reported to Rainforest Alliance that between
60-90% of their volume of primary material was cultivated.
However, this percentage was of only 10 to 40% of the
species they use, and the rest were harvested from wild
populations (Laird & Pierce, 2002). A total of 546 medicinal
plant taxa are used by indigenous peoples of the Canadian
boreal forest, from which the most frequently used plant
parts are roots, leaves, whole plants, fruits and rhizomes to
the treatment of gastro-intestinal disorders, musculoskeletal
disorders, cold, cough and sore throat, injuries,

respiratory system disorders, urinary system disorders,
and dermatological infections (Uprety et al., 2012). In
Mesoamerica and the Caribbean region, Alonso-Castro



et al. (2016) documented 104 plant species belonging to
55 families that are used as immune-stimulants, of which
only 27% have been the subject of pharmacological studies.
Kujawska et al. (2017) registered 509 botanical species
used as medicinal plants in Argentina, comparing their use
by three cultural groups of people: Guarani Indians, Criollos
(mestizos), and Polish immigrants. The Guarani were the
most expert in medicinal plants, using the greatest diversity
of species (n=397). Polish immigrants used the least
(n=137), in part due to the challenges of establishing a new
pharmacopedia in their new, highly diverse environment.

In the tropical Atlantic forest of Brazil, Di Stasi et al. (2002)
documented a pharmacological inventory with people

from rural and urban communities that includes 290 herbal
remedies prepared from 114 medicinal plants cited for

628 medicinal uses. Clearly the Americas host a large
percentage of the world’s 28,187 known medicinal plants
(Willis, 2017). For example, at the country level, numerous
reports show the high levels of medicinal plant biodiversity
used in the Americas, including 2,500 in the USA (Moerman,
1996), 4,000 in Mexico (Caballero et al., 1998), 5,000 in
Colombia (Fonnegra & Jimenez, 2007), and 1,529 in
Argentina (Barboza et al., 2009).

In addition to medicinal plants, animal-based remedies
(zootherapy) are found in the all the Americas subregions,
mainly used by indigenous peoples and local communities.
Alves & Alves (2011) reviewed the literature from Latin
America and found that at least 584 animal species,
distributed in 13 taxonomic categories, are used in
traditional medicine (Figure 2.15). The use of wildlife as
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medicine represents not only an economic benefit from
sales or by saving money for families, but it constitutes a
knowledge and value system tied to inheritance, belonging,
and identity.

International trade in medicinal plants is expanding (Table
2.8), and exports are largely in an unprocessed or slightly
processed form with much of the economic return going

to intermediaries. As a consequence of this increase in
economic activity, the monetary value of medicinal plants
has also grown. In 2000, $17 billion was spent in the USA
on traditional herbal medicines. In 2002, the annual global
market for herbal medicines was estimate to be worth

$60 billion (WHO, 2002) and by 2012 the global industry

in traditional chinese medicine alone was reported to be
worth $83 billion (Royal Botanical Gardens Kew, 2017)

Still native chemodiveristy is an almost untapped source

of economic development with a very low environmental
impact, since once isolated and tested the new compounds
are synthesized to be produced in the scale needed for

a new medicine. New compounds can also be important
for the food and for the agrochemical industry (Kalin-
Arroyo et al., 2009; Desmarchelier, 2010; Joly & Bolzani,
2017). Furthermore, the advent of genetic techniques that
permitted the isolation/expression of biosynthetic cassettes
from microbes may well be the new frontier for natural
products lead discovery. It is now apparent that biodiversity
may be much greater in those organism, and the numbers
of potential species involved in the microbial world are many
orders of magnitude greater than those of plants and multi-
celled animals.

Figure 2 ® Number of animal species used as medicinal remedies in Latin America,
organized by taxonomic groups. Source: Alves & Alves (2011).
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Table 2 @ Volume of medicinal plant exports from the Americas by subregion and country.
Source: FAO (2002).

EXPORTS VOLUME OF MEDICINAL PLANTS

REGION/COUNTRY

GLOBAL 371.9 449.4 489.0 529.1 583.6
NORTH AMERICA 8.0 13.8 15.3 19.7 15.7
USA 7.7 13.2 14.0 17.4 18.0 12.6
Canada 0.3 0.6 1.3 1.9 1.7 3.1
MESOAMERICA AND THE CARIBBEAN 8.1 5.9 15.9 14.9 43.1 131.0
Mexico 8.0 5.2 15.1 13.9 42.6 130.2
Dominican Republic 0.0 0.0 0.0 0.0 0.1 0.2
Costa Rica 0.0 0.1 0.2 0.1 0.1 0.1
SOUTH AMERICA 16.4 16.5 20.1 23.2 17.4 20.9
Chile 9.7 10.4 13.7 15.8 9.9 10.0
Argentina 3.2 23 2.4 22 1.6 1.2
Peru 1.5 1.8 1.6 1.7 2.4 3.4
Brazil 1.0 0.9 1.2 1.7 1.8 2.0
Bolivia 0.6 0.5 0.6 0.6 0.3 0.4
Ecuador 0.1 0.2 0.2 0.2 0.8 2.3

Indeed, the history of peoples in the Americas is intimately
linked to the land, water, plants and wildlife, including
medicinal uses of these (Toledo & Barrera-Bassols, 2008).
However, medicinal species are being harvested at ever-
expanding volumes to fulfill the regional and international
demand, mostly from the wild (Kuipers, 1997; Lange,
1998). The technical advances in the pharmaceutical
industry permit synthesis of some active compounds,

but of the 45 plant-based drugs developed from tropical
rain forest species in the 1990’s none is known to be
synthesized (Farnsworth & Soejarto, 1991). Efforts at

synthesis of the phytochemical complexity of tropical plants
have not been economically successful, thus companies
require natural sources of raw materials (Laird, 1999).
Therefore, the degradation and transformation of natural
habitats affects this NCP negatively impacts the primary
health care option of millions of urban and rural citizens
(Shanley & Luz, 2003). In this context, the consequence of
biodiversity loss affects not only potential research into the
pharmaceutical benefits of these species, but is particularly
devastating to those people without access to western
medicines (Box 2.3).

Box 2 @ Traditional medicine in Cerrado, Brazil. Source: Dias & Laureano (2017).

In the Brazilian Cerrado (savanna-type biome), raizeiras (local
healers -mainly women - and midwifes) use a diversity of
medicinal plants to treat the ailments of rural people. In the
state of Minas Gerais alone, 264 different medicinal plants

are used by raizeiras, 40% of them being wild plants (Dias &
Laureano, 2010). Raizeiras organize themselves in “community
pharmacies” to produce medicine to be sold locally, where
there is no access to state-supported medical nor conventional
drugstores. Raizeiras are able to identify the causes of illness,
whether congenital, socioenomic, endemic or mental illness
(often related to spiritual causes). Local medicines are usually
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imbued by values attributed to faith and spirituality, including
prayers, religious rituals, and indigenous local knowledge.
Also, such knowledge to collect and manage plants in ways
that conserve them for future generations. Nevertheless,

the conversion of Cerrado vegetation due to agribusiness
expansion and the restriction of access to previously
commonly-held land are current threats to these “community
pharmacies,” putting at risk the health of thousands of
people in central Brazil. This is one of many of examples
from Mesoamericaand South America; see: http://www.
biodiversidad.gob.mx/Biodiversitas/Articulos/biodiv62art3.pdf



http://www.biodiversidad.gob.mx/Biodiversitas/Articulos/biodiv62art3.pdf
http://www.biodiversidad.gob.mx/Biodiversitas/Articulos/biodiv62art3.pdf

2.2.5 Learning and inspiration

Landscapes and seascapes, whether natural or transformed
by anthropogenic activities, as well as biotic organisms,
provide opportunities for learning and inspiration for
humans in all biomes and subregions of the Americas.
Indigenous language, knowledge and practices, as well as
local farm knowledge and practice are transmitted through
living in nature. Fishing and hunting knowledge too are
transmitted through practice. In the USA alone, each year
an estimated 29.6 million people over 16 years of age fished
in freshwater ecosystems for a total of 463 million days,
another 8.9 million people over 16 years of age fished in
marine environments for a total of 99 million days, and over
2.5 million people over 16 years of age hunted for migratory
birds (mostly waterfowl) for a total of 23 million days. Plus,
about 22.5 million (9% of all people over 16 years of age)
travel away from home to watch wildlife, and 45 million
actively observed biodiversity around the home (e.g. bird
feeders) (FWS, 2011).

In a global review of the strong benefits that interacting with
nature has on cognitive ability and function, Keniger et al.
(2013) identified the following benefits: attentional restoration,
reduced mental fatigue, improved academic performance,
education/learning opportunities, improved ability to perform
tasks, improved cognitive function in children, and improved
productivity. In urban settings, the restorative benefits of

a view of nature, even if only from a window, has been
documented (Kaplan et al., 2001). Keniger et al. (2013)
argue that there is good evidence that exposure to nature in
both urban and wilderness settings may improve cognitive
performance, as demonstrated by studies in Michigan
(Berman et al., 2008) and in California (Hartig et al., 1991).
On the other hand, Russell et al. (2013), in a review on how

CHAPTER 2. NATURE’S CONTRIBUTIONS TO PEOPLE AND QUALITY OF LIFE

knowing and experiencing nature influence human well-
being, have discussed the relative lack of empirical studies
regarding the effects of nature on learning.

Some religions make use of plants and animals to connect
humans to the spiritual world. For instance, the use of
ayahuasca, a drink made of two Amazonian plant species
(Banisteriopsis caapi and Psychotria viridis) has become
more and more popular through the Santo Daime religion
in many urban centers in parts of South America (Labate,
2004). There are very few studies that investigate the role
of nature as spiritual inspiration for non-indigenous people
in the Americas. Fredrickson and Anderson (1999) claim
that outdoor recreational trips act as spiritual inspiration for
women experiencing wilderness in the USA, and in many
coastal and rural communities of the Americas, people
with no access to weather forecast “read nature’s signs”
to plan their planting, harvesting or fishing activities. Nature
is also an unlimited source for scientific research, and
environmental education programs are growing, often with
the goal of increasing ecological literacy (McBeth, 2011). In
urban areas, green space, zoos, aquariums and botanical
gardens are all facilities to promote learning experiences
for people. In the USA, more than 183 million people visit
aquariums and zoos annually (AZA, 2017). Additionally, a
large portion of artwork produced by humankind is inspired
in nature, in particular those produced by indigenous
peoples and local communities.

Quantifying how much learning and inspiration from nature
contribute to human quality of life is not a trivial task.
However, one way to assess how the Americas’ peoples
value nature for its power to inspire is through institutions
that establish rights to relational ecosystem values, as the
case from the USA illustrated in Box 2.4.

Box 2 @ Institutions to establish rights to relational ecosystem values.

Just as institutions and governance systems exist to manage
instrumental values of ecosystems — the benefits people receive
from nature — so too do they exist to manage relational values.
The USA provides two prominent examples of national laws
established to protect the relational values required for human
well-being, living in balance with nature, and spiritual fulfilment.
The first is the National Park Service Act of 1916, which
established a federal agency to manage areas of extraordinary
natural and historical importance to people. Franklin Lane,
Secretary of the Interior at the time of the establishment of

the National Parks Service, described its lands as “set apart
for the use, observation, health, and pleasure of the people.”
Nearly 50 years later, the Wilderness Act was passed in 1964
to preserve and ensure continued, but limited access by
people to areas “in such manner as will leave them unimpaired
for future use and enjoyment as wilderness...” In signing the

Wilderness Act, President Lyndon Johnson expressed the
purpose of the law as maintaining human well-being through

a relationship with nature, indicating that “... once man can

no longer walk with beauty or wonder at nature, his spirit will
wither and his sustenance be wasted.” Together the National
Parks Service and the Wilderness Preservation System protect
nearly 80 million hectares of wild lands and sites of historic or
spiritual significance and can serve as a model for institutional
approaches to ensuring the provision of relational services. The
clear purpose of these laws is to preserve current and future
access to relational ecosystem values, including protecting
places of special significance to people and providing
assurance that millions of hectares are available to maintain
peoples’ basic connection with nature for learning, inspiration
and other non-material NCP.
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Another way to assess how people value nature is through
the impact of losing it. In the Americas, most cities are
growing at the expense of agricultural areas (HABITAT,
2012), leading to cultural transformations, such as the loss
of knowledge and appreciation for native biodiversity that is
also linked to rituals and other cultural uses. In fact, globally
the capacity of ecosystems to provide cultural services have
strongly decreased in the past century (MEA, 2005). For
example, the direct degradation of the environment or the
decoupling of the ways of living in a habitat also harm sense
of place, language diversity and local ecological knowledge
(Rozzi et al., 2006, 2012). This is linked to the fact that 61%
of the native languages of Americas are either in trouble or
dying (Table 2.1, Simons & Fennig, 2017).

2.2.6 Supporting identities

Nature supports human identities by providing materials and
physical places that in turn are part of symbolic and social
relationships that form cultural identities. For example, in the
Bolivian Andes, the maintenance of well-organized ancestral
indigenous agriculture and llama herding emphasizes the
respectful use of the environment, conceived of as Mother
Earth (or Pachamama) (Choque, 2017). Indeed, nature
provides the basis for religious and spiritual experiences in
many cultures. In Brazil, Fernandes-Pinto (2017) registered
over 400 sacred natural sites representing a variety

of ecosystems (e.g. streams, forest, coastal habitats)
associated with a diversity of cultures and religions. The
author also observed the religious use of public lands in over
100 Brazilian protected areas. Ecuador has recognized the
important link of biodiversity and local culture by declaring
“Intangible Areas” (like the Tagaeri Taromenane of Yasuni
Biosphere Reserve), which are large extensions of biodiverse
territory where indigenous peoples want to be isolated from
western culture. This is one of the best examples of zoning
protected areas that take into consideration the relationships
between nature and society, with legally functioning
frameworks (http://wrm.org.uy/es/articulos-del-boletin-wrm/
seccion1/ecuador-la-zona-intangible-tagaeri-taromenane-
del-yasuni/).

Material NCP, like food, also contribute to the cultural
identity of indigenous people and local communities. For
example, apart from food, North American indigenous
peoples value wildlife as an integral part of their way of
life and many follow complex rituals, which guide their
relationship with their subsistence species, including
identity in clan names, oral histories (Erdoes & Ortiz,
1985), ceremonial preparation for hunting and cooking,
transformation and spiritual communication (http://www.
traditionalanimalfoods.org) (Kuhnlein & Humphries, 2017).
In biomes like the Canadian tundra (Kuhnlein & Chan,
2000; Usher, 2002), local economies are made up of a
mix of cash and subsistence, depending strongly not only
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on the availability of local resources, but also on cultural
knowledge, traditionally transmitted from generation to
generation, regarding the ways of preparation, storage, and
distribution of food and resources. Therefore, Inuit identity is
supported by their environment and the traditional cultural
practices conducted in it, especially hunting, and in this
sense, the consumption of wild animal meat is vital not
only for Inuit health, but also their identity. Within the Inuit
knowledge and value system, hunted animals, such as
seals or polar bears, and humans are linked together in a
spiritual relationship that both depend upon (Borré, 1991;
Dowsley, 2010; Fialkowski, 2012). Among the Quileute

this physical-spiritual connection is acknowledged by
throwing the bones and head of the first saimon caught
back into the river to ensure good will of the salmon spirits.
This was also meant to symbolize taking only what was
needed, but served as a reminder to strive for balance
(Fialkowski, 2012).

While attempts at monetization of ecosystem services may
lead to some insights on the values of nature, broader
considerations related to spirituality, cultural identity

or social cohesion are not easily characterized in this

value system, making them too often underrepresented

in decision making and in scientific assessments at
subregional and regional levels. Recent approaches to
integrate social and ecological factors, which can help

to identify the instrumental, intrinsic and relational values
of nature, could improve attention to cultural and identity
in the long-term (Chan et al., 2012). Notwithstanding

the lack of systematic data on status and trends, it is

well established that nature substantively supports such
economic activities as hunting and fishing. In turn, hunting
is inextricably related to leadership building, territorial
control, and cultural stories (Townsend & Macuritofe-
Ramirez, 1995; Erdoes & Ortiz, 1985; Urbani, 2005; Urbani
& Cormier, 2015; Cormier & Urbani, 2008), art (Salinas,
2010) and rituals (Baleé, 1985) of indigenous peoples and
local communities throughout the Americas. Fishing too is
valued for its contributions to food and livelihood securities,
and like hunting and fishing practices also connote

cultural values that have to do with a “way of life,” cultural
continuity, knowledge systems and connections to place
(e.g. Trimble & Johnson, 2013).

There is strong evidence that both species and cultural
diversity are decreasing in the Americas (see Chapter 3
and section 2.1) and changes in development models that
act as drivers (see Chapter 4) also lead to an erosion of
nature’s support for identities and this trend is increasing.
Drivers of such change include internal migration (e.g. rural
to urban), cultural assimilation, restricted access to nature
(section 2.5), limiting the practices and relationships with
nature, which are the constituents of cultures and identities.
For instance, tropical dry forests are valued in additional
ways aside from a utilitarian approach based on economic


http://wrm.org.uy/es/articulos-del-boletin-wrm/seccion1/ecuador-la-zona-intangible-tagaeri-taromenane-del-yasuni/
http://wrm.org.uy/es/articulos-del-boletin-wrm/seccion1/ecuador-la-zona-intangible-tagaeri-taromenane-del-yasuni/
http://wrm.org.uy/es/articulos-del-boletin-wrm/seccion1/ecuador-la-zona-intangible-tagaeri-taromenane-del-yasuni/
http://www.traditionalanimalfoods.org
http://www.traditionalanimalfoods.org

market values of goods and services provided (Birch et

al., 2010; Castillo et al., 2005; Maass et al., 2005). Socio-
cultural values in these forests are particularly important

for many traditional and indigenous populations whose
identities, worldviews, cosmologies and traditions are
closely linked with particular characteristics and conditions
of these ecosystems (Balvanera et al., 2011). In turn, identity
and culture of a place can feed back into well-being via
other mechanisms, like tourism, as many people visit such
places for aesthetic enjoyment and spiritual fulfilment.
These services are also less emanble to pecuniary valuation
methods than provisioning services or material NCP,

yet in many instances represent a key factor for good

social relations.

Erosion of nature’s support for identity has a direct effect on
well-being. For instance, in Canada, loss of cultural identity
has impacted the mental health of the First Nations, Inuit,
and Métis, leading to high rates of depression, alcoholism,
suicide, and violence in many communities, with the
greatest impact on youth (Kirmayer et al., 2000). Many First
Nations youth are unable to take on their traditional cultures
because so many practices have been restricted by losing
access to traditional lands. For example, many tribes in the
USA plains states that revere the buffalo (Bison bison) for
its power and the good fortune the buffalo spirit brought to
the tribe, no longer have access to the animal. The eroded
cultural identity associated with losing access to traditional
lands has meant that many indigenous people now suffer
from chronic socio-economic problems (Carpenter &
Halbritter, 2001). Unfortunately this trend is also observed
among other American indigenous peoples. For instance,
the suicide rate among Guarani Kaiowa and Nandeva youth
in Brazil is higher than the national average, and the rate
appears to be increasing among young males (Coloma et
al., 2006).
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2.2.7 Physical and psychological
experiences

Literature reviews on how knowing and experiencing nature
influences human well-being have clearly shown its benefits
on mental and physical health. Russell et al. (2013) conclude
that “the balance of evidence indicates conclusively that
knowing and experiencing nature makes us generally
happier, healthier people.” Conversely, experiencing the
loss of an ecosystem service, led respondents to report
that their emotional, psychological, or spiritual well-being is
harmed; highlighting the importance that nature has on their
quality of life (Federal Provincial and Territorial Governments
of Canada, 2012). Relative to other non-material NCP,
there is a large amount of literature linking nature with well-
being through increased health benefits. This is particularly
important in urban environments, where increasingly larger
proportions of people live (Table 2.9), and where stressors
like increased noise, over stimulation, and health problems
derived from sedentary lifestyles are frequent. For example,
a recent and exhaustive review on the benefits of interacting
with nature presents a wide range of studies demonstrating
benefits to physical health, cognitive performance and
psychological well-being with fewer, studies reporting

on social cohesion and spiritual benefits (Keniger et al.,
2018). These same authors showed that studies on the
benefits people receive from interacting with nature have

a regional bias towards Western developed nations with
79% of the 59 studies assessed reporting results from
North America and Europe and none for South America
and Africa. The authors conclude that, although a broad
range of benefits that accrue from interacting with nature
have been described, most of the evidence is descriptive.
Therefore, less is known about the mechanisms by which
benefits are delivered, the characteristics of natural settings
and how these characteristics may affect the resulting
benefits in different geographical locations, cultures and
socio-economic groups. This complexity is important to

Table 2 @ Proportion and annual rate change in urban population in the Americas by subregion.
Source: United Nations Population Division (2014).

SUBREGIONS

% of urban population

% annual rate
change in urban
population

NORTH AMERICA 75
MESOAMERICA 65
CARIBBEAN 58
SOUTH AMERICA 74

81 87 0.2
73 82 0.4
70 81 0.8
83 89 0.3
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understand, though, to improve urban and regional planning
that enhances well-being through nature interaction. This

is particularly vital as most subregions in the Americas are
strongly urbanized and this trend is increasing (see also
Chapter 1) so that the large majority of the population has
limited access to natural or wild landscapes and seascapes.
Although information is limited, the valuation of natural areas
has been more studied in Northern Hemisphere cities (see
Niemela et al., 2010), where nature changes dramatically
year round in contrast to countries located in tropical
regions. Low valuation of nature and/or the loss of human-
nature interactions can have serious consequences on
people, not only in the decrease of benefits derived, but also
the disconnection from nature that results (Soga & Gaston,
2016). This can decrease favorable attitudes and behavior,
decreasing motivation to protect it (Lopez-Mosquera &
Sanchez, 2012; Dallimer et al., 2014).

One way to assess physical and psychological experiences
with nature is through nature-related tourism assessments
(Table 2.10). Nature-based tourism generates both
livelihoods and income for providers, ranging from small
rural communities and protected areas to large coastal
resorts. Overall, tourism is @ major resource for many
economies in mountainous areas, and studies also have
shown that protection of watersheds provides greater
economic value than resource extraction (The Mountain
Institute, 1998; UNEP, 2008). In addition, it generates
leisure experience for costumers. For instance, in addition
to being associated with export earnings, coffee plantations
provide cultural services and earnings from agrotourism
activities in places like Mexico and Guatemala (Lyon, 2013).
Protected areas also provide income through jobs and park
fees. For example, some important national parks in the

USA are located in the Rocky Mountains (e.g. Yellowstone,
Grand Teton, Glacier, and Rocky Mountain National Parks)
and protect outstanding examples of mid-latitude alpine
and subalpine environments in North America (Funk et

al., 2014). Among Brazil’s national parks, 20 receive more
than 10,000 visitors per year (data for 2013; de Castro et
al., 2015). Numbers of visitors are primarily determined

by the natural beauty of the region and by the variety of
opportunities for recreation and associated services and
infrastructure (de Castro et al., 2015). In 2013, Tijuca
National Park, situated within the city of Rio de Janeiro,
Brazil, and Iguagu (Brazil) and Iguazu (Argentina) National
Parks, with their famous waterfall, received between 1.5 and
2.8 million visitors, respectively (data only for the Brazilian
portion of Ilguacu). Together this accounts for 74% of

total visitation in Brazilian national parks. Interestingly, the
forests in Tijuca National Park are actually the result of a
reforestation program in the 19" century, when more than
70,000 trees were planted to protect local water resources
with their high importance for Rio de Janeiro.

The Caribbean’s islands are more dependent on income
from tourism than that of any other part of the world,
accounting for 15.5% of total employment (CARSEA,

2007). In 2015, about 9 million tourists visited the subregion
(CTO, 2015). In 2013, international tourism receipts were
45% of total exports. For example, the earnings from
tourism were more than 80% of total service exports in The
Bahamas and Saint Lucia, and more than 70% in Aruba,
the Dominican Republic, Grenada and Jamaica (IDB, 2016).
The tourism sector has required large investments in coastal
development to cater for the high influx of tourists and the
associated demand for hotels, marinas, harbors, shops, and
sports facilities. These rapid developments have had major

Table 2 {» Examples of economic valuation of the nature-related tourism sector.

Winter tourism (skiing) industry in USA for 2009-2010

Tourism in the Caribbean

Coral reef associated tourism and fishery in St. Maarten

Coral reef associated tourism/recreation in Tobago for 2006

Coral reef associated tourism/recreation in St. Lucia for 2006

Sport fishing and waterfowl hunting on 1.3 million acres in coastal Louisiana, USA

Maya Biosphere Reserve in the Petén area of Guatemala

National protected areas in Costa Rica

90

$12.2 billion

$28.4 billion
(13% of GDP)
$57.6 million

$101-130 million

$160-194 million

$272 million
(converted from 1990
us 9)

$47 million and
provides employment to
7000 people

$1.3 billion in 2009 (~5%
of GDP)

Burakowski &
Magnusson (2012)
CARSEA (2007)
Bervoets (2010)
Kushner et al. (2011)

Kushner et al. (2011)

Bergstrom et al. (1990)

CBD (2008)

Moreno (2011)



impacts on the coral reefs; with 32% of Caribbean coral
reefs estimated to be threatened by coastal development
(Bryant et al., 1998). Additionally, in many areas the sheer
numbers of dive and snorkel tourists cause direct damage
to coral reefs. Average coral cover declined by more than
50% from 1970 to 2011, but the disparity among locations
was great (Jackson et al., 2014).

Nature contributes to tourists indirectly through the benefits
gained from the recreational experiences. Based on USA
expenditures for sport fishing and dock-side expenditures
for commercial fish, the benefits from sportfishing rival the
food and raw material benefits from commercial fishing. In
the USA alone in 2010, an estimated 33 million people over
16 fished for sport for a total of 554 million days supporting
over 820,000 jobs and $35 billion in salaries and wages
(FWS, 2011). Over 80% of USA anglers fished in freshwaters
(FWS, 2011), spending in total, > $47 billion on the sport.
The $4.9 billion spent by salt-water anglers in 2014 rivaled
the $5.5 billion for dockside purchases of commercial fish
(NMFS, 2016), which is an important trade-off consideration
in fishery management decision-making. Since the tourist
industry benefits from greater recreational expenditure and
the recreationists benefit from a less expensive satisfying
experience, there is an optimum balance of costs and
benefits that maximizes benefits across both groups.

2.2.8 Maintenance of options

An overarching benefit of ecosystems is their ability to
provide services and maintain options for a good quality of
life for both present and future generations. These options
are sustained by biodiversity and are lost as biodiversity

is eroded. Since the future is uncertain, any loss of the
irreplaceable attributes of nature diminishes the potential
for improved quality of human life. Future options can be
maintained by either protecting species from loss or by
setting aside areas that support the diversity of ecosystem
elements in all their characteristic complexity. Species
protection through various laws like the USA Endangered
Species Act and the multi-lateral Convention on International
Trade of Endangered Species (CITES) work toward this
end. But the strategic protection of land and water from
destructive use may be the most widely advocated policy
instrument to maintain options sustained by biodiversity,
including ecosystem restoration where needed. These and
other instruments are described in Chapter 6, including
ecosystem restoration.

Most nations in the Americas now recognize the value

of protecting critical geographical areas and threatened
species from consumptive use and to maintain ecosystem
functionality through sustainable use of ecological
resources. Furthermore, establishing protected areas for
restoration of key resources for local communities has
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also been demonstrated to provide important benefits

(e.g. Aburto-Oropeza et al., 2011). The proportion of land
and marine areas with valuable ecological resources now
claimed to be protected from destructive use is 14.8%
worldwide ranging from 11.6% in North America to 23.3%

in Latin America and the Caribbean (World Bank Database,
2017b, http://data.worldbank.org/indicator/ER.LND.PTLD.
ZS). There is also recognition that indigenous lands may

be a powerful instrument for protecting nature, and initial
estimates suggest that at least 1.2% of the land area of
North America, 19.5% of Mesoamerica, and 10.5% of South
America are protected through this designation (see Chapter
1, section 1.6.2).

Not all biomes are equally protected, however. Portillo-
Quintero and Sanchez-Azofeifa (2010) found only 0.3% of
the total area with tropical dry forest is under some category
of protection in Mesoamerica, ranging from less than 0.4%
in Mexico and El Salvador to 15% in Costa Rica. About
12% of the northern temperate forests of Canada are under
protection and about 6% of all forest is being sustainably
managed as described by the Forest Stewardship

Council (https://ic.fsc.org/en). In the southern temperate
forest ecoregion, extensive protected areas are owned

by private individuals, NGOs and governments (Soutullo
and Gudynas 2006, Rozzi et al. 2012). For example,
57.3% of the Magallanes Region in southernmost Chile

is under government protection (SIB Magallanes, 2017).
Grasslands and savannas cover 30% of the Americas’
terrestrial surface, span from South to North America, and
cover a broad altitudinal gradient. Nevertheless, they are

a poorly protected biome, primarily because grasslands
have experienced extensive transformation for agriculture
production. Of the five biomes in Brazil (rainforest, dry
woodlands, savanna, grassland and wetlands), the
Pampas grassland biome has the highest Conservation
Risk Index (Overbeck et al., 2015). Ecological restoration
and rehabilitation are likely to be essential strategies for
maintaining endangered options in these highly degraded
ecosystems (Galatowitsch, 2012).

Protected areas help to avoid habitat degradation and loss
of biodiversity and so make significant contributions to
providing a variety of NCP (Bruner et al., 2001; Dudley et al.,
2007; Andam et al., 2008; Leverington et al., 2010; Joppa
et al., 2008; Nagendra, 2008; Nelson & Chomitz, 2011;
Ferraro & Hanauer, 2011). The capacity to maintain NCP is
highly correlated with management ability and investments
(Dudley, 2008) (see Chapter 6). In the USA, for example,
~28% of federal public land area is managed for multiple
uses, including protection of threatened species and their
habitats (Bowes & Krutilla, 1989). World protected areas
are estimated to store over 312 gigatons of carbon or 15%
of the terrestrial carbon stock (Kapos et al., 2008). Marine
protected areas have proven to be effective at preserving
biodiversity, but differing views on their goals have resulted
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in conflicts about whether to manage for preservation or
integrated sustainable use (Agardy et al., 2011). Wetlands
(both coastal and inland) identified as sites of international
importance by the Ramsar Convention are the focus of
national and international cooperation for the conservation
of biodiversity and are managed for sustainable or “wise-
use” by fostering wetland dependent human activities and
livelihoods, for example food production (such as wild rice,
waterfowl), the regulation of water supplies, tourism and
education. As of 2016, there were nearly 650,000 km?

of wetlands identified as internationally important in the
Americas (Figure 2.16; http://www.ramsar.org/about/
wetlands-of-international-importance-ramsar-sites).

In the Americas, the areas protected by law or other official
action increased rapidly between 1970 to 2010 to about
17% of the total area identified as key biodiversity areas

by conservation organizations, but has slowed down more
recently (see Chapter 3). The creation of new protected
areas peaked between 1980 and 2000 in North America
and the Caribbean, and since 2000 in Mesoamerica and
South America (Figure 2.17). In North America, the fraction
of land area protected (11.6%) is less than the fraction of
territorial marine waters protected (16.4%). In Mesoamerica,
the Carribbean and South America, the fraction of land area
protected (23.5%) exceeds the fraction of territorial marine
waters protected (15.5%) (World Bank, 2017¢, https://data.
worldbank.org/indicator/ER.PTD.TOTL.ZS?view=chart).

Present and future land and water protection and restoration
could moderate some potential effects of future climate
change by protecting and enhancing vital NCP, such

as the regulation of water flow and quality, feeding and
nursery areas for fisheries, wildlife and other species on
which human societies depend, resistance to invasive alien

species, coastal erosion protection, reservoirs of wild crop
relatives, and carbon storage (World Bank et al., 2010). In
the Brazilian Amazon, for example, protected areas and
reserves for indigenous peoples could prevent an estimated
670,000 km? of deforestation by 2050, representing 8 billion
tons of avoided carbon emissions, contingent on effective
management across diverse jurisdictions including state,
private sector, indigenous groups and local communities
(Dudley et al., 2009). But adaptation to climate change
could also require even greater protection and restoration to
conserve and recover required connectivity in areas where
biomes and ecosystems are highly fragmented. Despite the
conservation benefits, the establishment of protected areas
requires consideration of trade-offs associated with potential
negative impacts on local livelihoods and well-being (e.g.
displacement, restricted access to medicinal plants and
animals as well as food and sacred sites). Pullin et al. (2013)
performed a systematic review of the impacts of protected
areas on human well-being globally, using cases from
North, Mesoamerica and South America and found that

the existing evidence is inconclusive about the best way to
inform policy makers about win-win solutions for promoting
both NCP and quality of life.

2.2.9 Climate regulation

Many ecosystems are effective at taking up and storing carbon,
thereby helping to regulate climate. Carbon uptake and storage
helps mitigate the accumulation of greenhouse gasses in the
atmosphere that result from fossil fuel combustion (270+30 Pg
C released since the Industrial Revolution), land use change
(136455 Pg released from deforestation, biomass burning,
wetland drainage and conversion to agriculture), and soils due
to land degradation (78+12 Pg C) (Lal 2004). Micro-climate

Figure 2 {® The area (hectares) of wetlands in the Americas designated under the Ramsar
Convention as wetlands of international important, by subregion.
Source: www.ramsar.org. Data accessed: March 17, 2017.

109.104

14.261
I
CARIBEAN

MESO-AMERICA

92

373.830
149.475
NORTH AMERICA SOUTH AMERICA


http://www.ramsar.org/about/wetlands-of-international-importance-ramsar-sites).
http://www.ramsar.org/about/wetlands-of-international-importance-ramsar-sites).
https://data.worldbank.org/indicator/ER.PTD.TOTL.ZS?view=chart
https://data.worldbank.org/indicator/ER.PTD.TOTL.ZS?view=chart

regulation is facilitated by the presence of natural vegetation
that helps modify temperatures and soil water content, due

to the effects of vegetation on albedo (the ability of an area to
reflect solar energy). It should be noted that while the use of
fossil fuels is changing the biosphere it also has contributed to
improvements in human health and prosperity (Costello 2009).

Human well-being is directly and indirectly linked to climate.
For instance, the redistribution of species (i.e. latitudinal
shifts) predicted to occur in response to climate change

is expected to have far reaching effects with changes in
agricultural production and the abundance of species that
many people rely on for food (e.g. species of fish, crops,
pollinators), impacting food security (Pecl et al., 2017).
Shifting climate zones will affect local communities’ use of
traditional travel routes where, for example, they pursue
activities such as reindeer herding, hunting, and berry
harvesting. The range of disease carrying organisms will
also change, potentially introducing vector-borne diseases
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to new areas with increased incidence of virus transmission
like malaria and Zika (Pecl et al., 2017). Generally, climate
change poses a threat to water and food security, and is
expected to lead to an increase in extreme events that
may, in turn, cause human migration (‘climate refugees’)
from storms, floods, and wildfires, particularly in urban
settings (Patz et al., 2005). The impacts of climate refugees
for countries in the Americas will be felt both for those
sending out and receiving refugees. Increases in human
mortality rates between the mid-1970s and 2000 due to
climate change are estimated to range from 0-70 deaths
per million people in the Americas; this risk is projected to
more than double by 2030 (Patz et al., 2005). Ultimately,
the impact of climate change is expected to be largest for
populations with limited access to resources and who have
contributed little to its cause (Costello et al., 2009), thereby
invoking issues related to environmental justice. For its part,
biodiversity can modify both exposure and impacts from
extreme events.

Figure 2 @ Protected areas in the Americas region, 1850-2016.

Source: Protected Planet (2017). Protected area coverage per country/territory by UN Environment Regions.
https://protectedplanet.net/c/unep-regions. Date accessed: March 19, 2017 and Brooks et al. (2016a and 2016b).
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In general, carbon dioxide uptake through plant photosynthesis
is the world’s greatest carbon sink. Forest growth can

store carbon dioxide for up to 800 years; rates of carbon
uptake vary with climate and can also increase due to the
deposition of atmospheric nitrogen, which acts as a fertilizer
and increases tree growth rates (Luyssaet et al., 2008). The
Amazon rainforest alone is estimated to hold 90,140 billion
metric tons of carbon (Fauset et al., 2015). Deforestation is
a leading contributor to climate change, responsible for an
estimated 15% of global greenhouse gas emissions. Millions
of hectares of tropical forests are cleared annually, primarily
for agriculture (small scale and large scale farming and
grazing) (FAO, 2016), and the loss of soil carbon in cleared
areas can amount to 40% over the first 5 years (Detwiler,
1986). In cases where harvested wood is used to make
consumer products, carbon is stored through the life cycle
of the wood, and subsequent forest regrowth sequesters
additional carbon, mitigating greenhouse gas emissions
(Smyth et al., 2014). Recovery or restoration of degraded
and deforested lands can increase carbon uptake from the
atmosphere, increase the flow of ecosystem services, and
help alleviate rural poverty (Lamb et al., 2005).

Globally, soils are a major reservoir of carbon, second
only to that which is held in ocean waters (Schlesinger &
Bernhardt, 2013). Soil carbon content varies dramatically
by region and ecosystem type, from agricultural soils that
contain an average of only 0.5%-2% carbon, to peat soils
that can be more than 50% carbon (Immirzi et al., 1992;
Lal et al., 1995). Wetlands are one of the most effective
carbon sinks; with coastal wetlands (which hold so-called
“blue carbon”) and peatlands that collectively store about
30% of the world’s total soil carbon (Lal, 2008; Mitsch &

Gosselink, 2007). The rate of annual carbon burial for salt
marshes (87.2 + 9.6 teragrams of carbon per year) exceeds
that of tropical rainforests (53 + 9.6 teragrams of carbon per
year), despite their much smaller aerial extent (Figure 2.18,
Mcleod et al., 2011).

Despite widespread wetland losses, particularly in North
America, these ecosystems play a critical carbon capture
role. For example, the soil carbon held in wetlands in the
conterminous USA is estimated at 11.5 Pg C, or nearly 1%
of the world’s total soil carbon (Nahlik & Fennessy, 2016).
Canada is home to 25% of the world’s wetlands despite
losing 32 hectares of wetland area each day, which results
in a carbon release equivalent to putting an additional
2,247 cars on the road each day (NAWCC, 2017). Thawing
permafrost due to global warming increases microbial
decomposition of previously frozen organic carbon,
releasing carbon dioxide to the atmosphere, causing a
significant positive feedback process (Schuur et al., 2008).
For Canadian permafrost, Tarnocai (2006) estimated that
48 Pg C could be released within the current century if the
mean annual air temperature increased by 4°C. Wetland
protection is critical to prevent further loss of habitat and
carbon release. Consequently, Canada has begun to use
wetland protection to meet its international greenhouse gas
emission targets.

The release of methane from wetlands and other
ecosystems offsets some of this natural carbon uptake.
Wetlands emit an estimated 115-227 teragrams of methane
(CH,), a potent greenhouse each year, amounting to 20-
25% the total global methane emissions. Rates vary by
region, for example wetlands in the continental USA emit an

Figure 2 ® Average long-term rates of carbon sequestration in soils of terrestrial forests
compared to coastal wetlands. Note log scale on y-axis.

Source: McLeod et al. (2011).
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estimated 5.5 teragrams per year, while those in Costa Rica
produced about 0.80 teragrams per year (Nahlik & Mitsch,
2011), or approximately 0.6% of global tropical wetland
emissions. Conversion of wetlands to rice agriculture
creates a substantial source. Livestock production also
contributes because of cattle’s unique digestive tract (enteric
fermentation), contributing an estimated 2.2 billion tons of
carbon dioxide equivalent greenhouse gases annually (or
35% of total anthropogenic methane emissions). South,
Mesoamerica and the Caribbean contribute the most
methane (equivalent to almost 1.3 gigatons carbon dioxide)
from the production of specialized beef, while North America
produces 0.6 gigatons carbon dioxide equivalent (Gerber et
al., 2013).

Terrestrial ecosystems affect climate through biophysical
feedbacks between vegetation and the atmosphere, and

in most circumstances, this is expected to increase the
effects of climate change. For example, changing land use
alters the surface albedo, or the fraction of solar energy that
is reflected from the earth’s surface. As tundra snow and
ice melt and boreal forests migrate north, highly reflective,
white surfaces are replaced by darker vegetation with lower
albedo. Areas with darker surfaces absorb more solar
energy, leading to higher temperatures. This can increase
warming by an additional 1.6°C over the 3.3°C warming
predicted if atmospheric carbon dioxide doubles. Similarly,
the conversion of tropical forests to pasture replaces forest
canopies with pasture grasses, whose leaves are smaller,
with lower surface roughness and shallower roots. These
traits reduce the cooling effect of evapotranspiration leading
to higher local temperatures. At the regional scale, this can
reduce annual rainfall and lead to a net warming effect of
1-2°C (Costa & Foley, 2000; Foley et al., 2003).

2.2.10 Regulation of freshwater
quantity, flow and timing

There is no substitute for freshwater; it is an essential
contribution of nature to people. As water cycles through
the biosphere, its distribution varies in ways that determine
its utility for domestic consumption (drinking, cleaning),
agriculture, industry (including hydropower), transportation,
and recreation (Feldman, 2012; Soloman, 2010; Gleick,
2014). Freshwater supply is regulated by terrestrial, wetland,
river, floodplain and lake ecosystems. Water is also central
in many cultures as a source of identity, livelihoods, as well
as a source of customs that inform techniques to use and
manage water (Wouters & Tran, 2011).

Freshwater ecosystems are a function of their watershed,

or the hydrologically defined land area that integrates the
terrestrial areas from which water drains. This includes

any stressors that alter water quality and quantity, and the
stakeholders that depend directly on the goods and services
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they supply. The seasonal stability and timing of water
supplies are as important as the total annual supply for
many domestic, industrial, and navigation uses (Soloman,
2010; Feldman, 2012). Some of this service provision is
geophysical, including properties of reservoirs engineered
to improve upon natural regulation of freshwater quantity,
flow and timing. Vegetation and soils interact with the
geophysical of watersheds to intercept rainfall and surface
flows, store groundwater, and discharge it more uniformly
into surface flows (Brooks et al., 2012). Vegetation and soils
interact with the geophysical characteristics of watersheds
to intercept rainfall in the canopies (Carlyle-Moses & Gash,
2011), intercept surface flows, store groundwater, and
discharge it more uniformly into surface flows (Brooks et al.,
2012). Removal of native vegetation as well as afforestation
over grasslands or savannas (Jackson et al., 2005) alters the
patterns of regional water delivery (Mueller et al., 2013).

The ecosystems most recognized for the regulation of
freshwater supplies are wetlands (MA, 2005; Purkey et

al., 1998) and forests (Oswalt & Smith, 2014); including
mountain forests in semi-arid to arid regions (Mueller et al.,
2013). Wetlands contribute to groundwater storage and the
stability of freshwater delivery (Lehner & Doll, 2004; SCBD,
2012). Forests contribute an estimated 53% of human
water supplies for the conterminous USA (Oswalt & Smith,
2014). Deforestation decreases evapotranspiration and

the interception of rainfall, increasing surface runoff (Foley
et al., 2007) and decreasing base flows, such as from the
deforested slopes of the tropical Andes (Buytaerti & Breuer,
2018). Throughout the Americas, many wells, human-
made water supply impoundments, and water distribution
systems have been constructed to increase the reliability of
freshwater supply (Cech, 2010).

Freshwater supply has been the subject of economic
valuation for a few wetland ecosystems. Values per hectare
per year (all values are adjusted to 2016 USA dollars) range
from $6 (Troy & Wilson, 2006), to $141 (Roberts & Leitch,
1997), to $8,942. In Brazil, the economic value assigned to
the exceptionally large Pantanal wetland is $54/ha/yr (Sied!
& Moraes, 2000). Values vary widely as a function of the
numbers and distribution of users, scarcity of freshwater
supplies, and estimation methods. Market valuation of water
supply for various uses may not capture the total value,
which can include the nonuse value of scarce biodiversity
maintained by part of the supply and various other social-
cultural values.

In general, the Americas are rich in freshwater resources,
contributing nearly 50% of the total global discharge into
the oceans (Fekete et al., 1999). However, water supply

varies widely across regions, especially in South America.
The supply of freshwater has been subject to increasing

pressure as consumptive use, pollution, and populations
continue to increase (Postel, 2000; WWAP, 2009; Gleick,
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2014), with an average 50% decrease in availability per
capita (Figure 2.19). Still, the overall per capita availability
is considered to be high in most subregions, except for
the Carribean. The availability of renewable freshwater

per capita in 2014 was 8,836 m®in North America and
22,162 m?in Latin America and the Caribbean. However,
individual nations vary widely from 315,480 m?®in Guyana
to the lowest supplies in the Caribbean—as low as 282 m?®
in Barbados (World Bank, 2017). Latin Americans use less
than 10% of the global total while North Americans use
about 15-20%, reflecting the fact that per capita use is over
three times as great.

In general, per capita water supply remains sustainable

in the Americas, with the exception of the Caribbean, but
locally severe water scarcity occurs where high population
density intersects with aridity, small river basins and declines
in water storage in wetlands and glaciers (e.g. Bogota,
Quito, La Paz, Lima; Buytaert & De Biever, 2012). In many
high altitude (e.g. Andes) and high latitude regions, glaciers
play a significant role in providing water resources for large
human populations (Chevalier et al., 2011; Francou et

al., 2003). In early 2000 tropical glaciers covered a total
area of 1,920 km2, primarily in the Andes from Colombia
to Bolivia, concentrated in Peru (70%) and Bolivia (20%)
(Francou & Vincent, 2007; Herzog et al., 2012). Climate
warming and deglaciation poses a threat to water supplies

for local communities throughout the region, and this is
exacerbated by El Nifio events (Francou et al., 2003).
These circumstances increase reliance on technological
solutions for water storage and transport, including foods
imported from water rich areas (UN, 2015). For example,
infrastructure such as dam building is a common means to
stabilize water supplies and regulate flows, although dams
also have impacts on other NCP (Palmer, 2010).

However, a trade-off is that technology often adds additional
stressors that can impact NCP. Water supply dams, for
example, degrade fish habitat services and decrease total
water quantity through surface evaporation (Lindstrom &
Granit, 2012).

Water supply service are significantly reduced by the
conversion of land to agricultural and urban-industrial
uses that are less capable of intercepting runoff (Postel &
Thompson, 2005). Even where forested ecosystems remain
largely intact, past wildfire and livestock management
practices can contribute to reduced and more variable
total water discharge (Postel & Thomson, 2005; Mueller
et al., 2013). Trends show that the conversion of natural
ecosystems to agriculture, urban-industrial and other
human use is decreasing in the Americas, largely as a
consequence of natural areas protection, but significant
rates of conversion continue in the Amazon basin and

Figure 2 ® Renewable internal freshwater resources in the Americas.
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Source: Own representation of data in World Bank (2017). World Development Indicators.
https://data.worldbank.org/data-catalog/world-development-indicators. Renewable internal freshwater re-
sources per capita (cubic meters). Last updated: January 3, 2017.
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other locations in South America (Soares-Filho et al., 2006),
leading to altered precipitation and water supply services.

The restoration of freshwater ecosystems along with
improvements in the efficiency of water use (e.g. for
agriculture) can reverse many trends associated with
impacts to the services they provide (Postel, 2000; Bossio
et al., 2009). Large-scale projects in Mesoamerica and
North America, for example efforts to restore the Florida
Everglades, are designed in part to quantifiably increase
various benefits such as groundwater recharge as a source
of drinking water for adjacent urban areas. Payment

for ecosystems services can incentivize landowners to
undertake reforestation and promote water security (NAS,
2016; Lamb et al., 2005).

2.2.11 Regulation of freshwater
and coastal water quality

Water of suitable quality is an essential contribution of
nature that directly supports human health, high levels of
biodiversity, and many types of economic development.
High quality water is needed for domestic, agricultural and
urban uses, and indirectly contributes to the maintenance
of natural fish and shellfish production, water-based
recreation, option maintenance, waterborne pest and
disease regulation, and other benefits addressed elsewhere
in this chapter (Palmer et al., 2009; Layke, 2009; Postel

& Thompson, 2005; Mitsch et al., 2001). The capacity of
undisturbed terrestrial, riparian, and aquatic ecosystems

to regulate water quality is well documented (e.g, Borman
& Likens, 1965; Fontescue, 1980; Brauman et al., 2007;
Mitsch & Gosselink, 2015; Chapin et al., 2011; Schlesinger
& Bernhardt, 2013). Wetlands and riparian zones are
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particularly effective per unit area (Mitsch & Gosselink,
2015), but upland ecosystems, particularly intact forests
and grasslands, are vital because of their larger expanse.
Water quality improvement is derived largely from the
filtration, retention and sequestration of sediment, nutrients,
pathogens, and toxic metals released into the environment
by agriculture, industry and mining that, left unchecked,
degrade water quality (Starr, 2000; Grigal, 2003; Verhoeven
et al., 2005; Sheoran & Sheoran, 2006; Kahn et al., 2009;
Ali et al., 2013; Brown & Froemke, 2011).

The benefits of water quality regulatory services have been
economically valued for a variety of specific ecosystem

and geographical settings, particularly wetlands. As
illustrated in Table 2.11, estimates are highly variable, being
dependent on environmental and social context, as well

as methodology.

Degraded water quality is a growing risk to public health,
food security and biodiversity (UN Water, 2016). Clean
water is a prerequisite to reduce the spread of water

borne diseases and vectors that spread disease, such

as mosquitoes. Globally, one in nine people do not have
access to clean water and more than 3.4 million people die
each year from water borne disease (WHO, 2008). These
are spread by a variety of species, such as the marsh snail
(Biomphalaria glabrata), which transmits Schistosoma
mansoni, and mosquites (Aedes spp.) that spread viruses
causing, for instance, chikungunya, dengue, and zika.
Diarrhea caused by contaminated water and poor sanitation
is a leading kKiller of children and, while declining, accounted
in 2015 for 9% of deaths of children under age 5 globally.
The Americas have the lowest rates of any region, and by
subregion diarrhea accounted for 1% (North America) 5%
(Mesoamerica) 2% (Caribbean) and 3% (South America)

Table 2 @ Estimated monetary benefit per hectare provided by the water quality regulatory
services in various ecosystem types and locations.

INLAND WETLANDS North America

North America

South America (Brazil)
COASTAL WETLANDS North America
North America
North America
North America
Mesoamerica
Mesoamerica
FORESTS Mesoamerica
Global Tropical

Global Temperate

1,011 - 2,087 Jenkins et al. (2010)
31,235 Troy & Wilson (2006)

14 Siedl & Moraes (2000)
260 Troy & Wilson (2006)

3,060 - 135,330 Breaux et al. (1995)

17,840 Costanza et al. (2006)
19,013 Thibodeau & Ostro (1981)
1,757 Cabrera et al. (1998)
28,529 Camacho-Valdez et al. (2013)
17 Ammour et al. (2000)
20- 1150 Pearce (2001)
7-68 Pearce (2001)
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of deaths for children under age 5, which totals 8,228 for
the entire region (WHO & MCEE estimates, 2015). Water
pollutants can also contaminate aquatic species used as
sources of food, for example the accumulation of toxic
compounds in fish tissues in some locations (United
Nations Oceans and Law of the Sea, 2016). For example,
mercury contamination of fish is reported widely across
the Americas, from northern Canada (Scheuhammer et
al., 2015), the USA (where fish consumption advisories are
in effect in every state; Wentz et al., 2014), and Amazon
basin rivers (Webb et al., 2015). Exposure to mercury from
fish consumption carries human health risks because it is a
neurotoxin (causing damage to the central nervous system
at higher concentration) that causes impairments to brain
function in children, and acts as an endocrine disrupter at
lower concentrations (Wentz et al., 2014).

The variation in water quality between and within subregions
is a function of the type, extent, and intensity of land use;
how water is used; the degree of economic development,
and other stressors (Palmer, 2010). Developing countries
typically have less capacity to improve degraded water
quality, thus water of substandard quality is often relied

on for many uses, including drinking water (Zimmerman

et al., 2008). Even if engineered solutions to water quality
degradation were available to them, it may not solve all
problems. Low enforcement of the law in some developing
countries and corruption are responsible for water pollution
in basins where industrial activities are prevalent. Some
news about Rio Santiago in Jalisco, México: http://
interactive.fusion.net/river-of-death/

The negative trends in ecosystem regulation of water
quality in the Americas are largely due to the conversion
of original ecosystems to agricultural and urban-industrial
ecosystems maintained for human use. Only recently
have we recognized trade-offs between the benefits from
ecosystem conversion and lost water quality benefits
(Foley et al., 2005; Brown & Froemke, 2012; section 2.7
for a more thorough discussion of trade-offs). Agricultural
lands, with characteristically high nutrient runoff, cause
widespread eutrophication of inland and coastal waters,
as well as hypoxic ‘dead zones’ throughout the Americas,
most famously in the Gulf of Mexico off the shore of the
USA (Diaz & Rosenberg, 2008), all of which can degrade
commercial fishery and recreational services, influencing
culture and livelihoods. The occurence of dead zones has
increased exponentially since the 1960s (Diaz & Rosenberg,
2008). Where data on trends are available, water quality
is often declining, for example national survyes in the USA
streams and rivers show that more than 40% of stream
miles suffer from nutrient pollution, and over the period
2004-2009, 9% fewer stream miles were rated as having
good overall water quality and high levels of nutrients.
Degradation of water quality diminishes its use for human
consumption, for instance algal blooms of Microcystis spp.
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and other cyanobacteria can release microcystin, a potent
liver toxin that has safeguards set by the World Health
Organization. Between 2007 and 2012, an assessment of
USA lakes showed a nearly 10% increase in the detection
of micocysitn. Extreme events result in beach closings and
contaminate potable water supplies, such as the drinking
water ban that occurred in Toledo, OH during the summer
of 2011 (Paerl & Huisman, 2008; Michalak et al., 2013).
Wetland restoration has been suggested as a means of
recreating the ecosystem services that reduce nutrient runoff
and regulate water quality in highly agricultural watersheds
(Mitsch et al., 2001).

Future trends in the Americas are uncertain but as

human populations and economies grow, the demand

for clean water will increase and could exceed supply

by 40% (UN, 2013). Water quality issues are increasing

in some developing areas where rapid urbanization and
industrialization are responsible for acute water pollution
problems. The Rio Santiago in México, which has toxic
levels of arsenic from industrial waste, is an example (Rizo-
Decelis and Andreo 2015; Fusion, 2015 http://interactive.
fusion.net/river-of-death/). Engineering solutions to water
quality problems have been effective in the past, but are
expensive, rely on fossil fuels for power, and are impractical
for dispersed (non-point) sources of pollutants in agricultural
and urban ecosystems.

2.2.12 Regulation of hazards and
extreme events

People are periodically exposed to hazardous and
extreme events that diminish their quality of life (Smith,
2018; Shi & Kasperson, 2015). Nature often contributes
to the moderation of extreme events that include floods,
storm damage and storm surges, landslides (including
avalanches), droughts, extreme heat, windstorms, and fire.

In river flooding, the peak discharges of streams and rivers
are moderated by the capacity of watersheds to divert water
into surface and groundwater storage (Dunne & Leopold,
1978; Bosch & Hewlett, 1982; Deberry, 2004; Brooks et

al., 2012). Among the better predictors of peak stream
discharge are watershed slope, soil saturation, and the
amount of impervious surface, either natural or human made.
The presence of plant and animal communities typically
increase surface roughness, which slows water flows and
increases infiltration into short- and long-term groundwater
storage (Brooks et al., 2012). In mountainous areas,
evergreen trees help hold the snow in place and shade it
from rapid melting (Bosch & Hewlett, 1982; Harr, 1986).

Vegetation also moderates the chances of snow
avalanches and landslides that are caused by events such
as earthquakes and extreme precipitation events. While
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the slope and underlying geological structure are major
determinants of the size and extent of avalanches and
landslides (Lu & Godt, 2013; Ren, 2015), vegetation can
have moderating effects on surface structure, such as the
ability of tree roots to bind slope substrates into forms more
resistant to slope slippage. For instance, in the Andes, the
likelihood of landslides increases with land use and time
since deforestation (Vanacker et al., 2003).

Extreme heat, drought, and fire are typically viewed as
threats to ecosystems (Daily, 1997; Allen & Breshears, 1998;
Sun et al., 2015), but many ecosystems have evolved with
natural drought, heat, and fire and some natural ecosystems
can moderate local drought, heat, and fire effects, largely
through their influence on water storage capacity (Brooks et
al., 2012), shade and transpiration (Jenerette et al., 2011).
Climate regulation at global scales is addressed in section
2.2.9. The vulnerability of forest ecosystems to fire and
other sources of stress increases when they are stressed

by disease, heat or water deficiencies (Barnes et al., 1998),
or by poor management (Omi, 2005). The costs of wildfire
damage and management are increasing (Gorte, 2013). Part
of this cost appears to be due to degraded natural services
resulting from poor management practices (Omi, 2005).
Improved management includes proactive actions such as
prescribe burns and managed buffers between forests and
residential areas, but is costly. Reactive wildfire management
costs alone are high, in part because of insufficient
investment in proactive management. For example, the
Federal appropriations for fighting wildfires in the USA was
nearly $3 billion in 2012 and has in general been increasing
as the size and frequency of fires has increased in response
to environmental changes (Gorte, 2013).

While storms (including hurricanes) have significant effects
on coastal ecosystems (Lugo, 2008; Mitchell, 2012; Morton
& Barras, 2011), coastal wetlands and coral reefs moderate
hurricane impacts on coastal communities, buffering against
storms and storm surges (Costanza et al., 2008; Bravo de
Gueni et al., 2009; Barbier & Enchelmeyer, 2014; Mclvor et
al., 2012; Van Zanten et al., 2014). For example, existing
coastal wetlands reduced damage from “Superstorm
Sandy,” which hit the USA east coast in 2012, by an
estimated $625 million. In response, shoreline modification
in the New York City region now includes restoring salt
marsh habitat as an alternative or accompaniment to ‘hard’
infrastructure (Grime et al., 2016). Although studies are

few, mangrove ecosystems can moderate storm surges

by slowing water flow and reducing wave action, with an
estimated 5 to 50 cm decrease in water levels per kilometer
width of mangroves (Mclvor et al., 2012)

Anticipated climate change could increase the impacts of
hazardous events in various ways (IPCC, 2007), placing
more stress on ecosystems and more pressure on whatever
mitigating services they may provide. The impacts of climate
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change, however, may be moderated by reducing local
human impacts on ecosystems. Recent trends indicate that
more ocean, land, and wetland areas are now protected
than in the past (section 2.2.8).

Nature can improve quality of life by providing necessary
resources and space to recover after extreme events. For
example, in a study conducted in Valdivia, Chile, urban
wetlands were found to be one of the most mentioned
urban spaces that were used for earthquake recovery.
However the actual use of those spaces vary depending on
their biophysical characteristics that modify their utilitarian
benefits and therefore the level of protection they provide
(Barbosa & Villagra, 2015). Other examples are places such
as plazas, parks and free areas, which after catastrophes,
are used as places for refuge and can potentially satisfy the
need for adaptation (Villagra et al., 2014). This is consistent
with the services that the use of green spaces offers. As
recognition of the role of natural ecosystem functions has
increased, they are increasingly included in what is called
“green infrastructure” or “nature-based infrastructure
(Niemela, 2011) as management measures (Benedict &
McMahon, 2002; Cunniff & Schwartz, 2015).

2.2.13 Habitat creation and
maintenance

In landscapes dominated by anthropogenic land use, such
as agriculture and silviculture, but also in cities, the presence
of natural habitat in sufficient amount is of high importance
both for biodiversity maintenance and for humans. In
Buenos Aires, Argentina, for example, a study recognizes
the importance of green spaces as places of opportunity

for education and engagement with nature (Morello &
Rodriguez, 2001). In Colombia, the Medellin Green Belt
project’s aim is to “create a healthier urban living environment
for humans and nature alike” and eventually devote this area
for landscape restoration to better support native biodiversity
(Pauchard & Barbosa, 2013). These initiatives in the southern
hemisphere are important, as urban vegetation has not
nearly achieved the same attention as it has in northern
hemisphere cities (see Niemela et al., 2011). In urban areas,
green spaces underpin ecological functions that result in
NCP to society (Barbosa et al., 2007), which corresponds

to the concept of green infrastructure that not only includes
natural vegetation or green spaces in general, but also
human modified green structures such as green walls and
roofs, eco-bridges and corridors, artificial wetlands etc., all
of which provide some benefits for biodiversity or humans,
especially in, but not restricted to, cities.

In agriculture ecosystems, the creation of habitat for
biodiversity maintenance has been related to several
benefits to people directly (habitat for fisheries, for game
species, medicinal plants, water quality improvement and
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to prevent soil loss), and indirectly by benefiting their crops
or other production systems (biological control, pollination,
dung burial by beetles; e.g. Steel et al., 2017; IPBES, 2016;
Weyland & Zaccagnini, 2008; Viers et al., 2013). A variety

of ecosystem types such as natural and created wetlands,
riparian areas, hedgerows, vegetation strips, and vegetation
islands placed between continuously cropped areas, serve
as corridors for the movement of different species groups
increasing biodiversity locally (Goijman & Zaccagnini,

2008; Zaccagnini et al., 2014) and regionaly (Goijman et

al., 2015). They also contribute ecosystem services by
improving downstream water quality by filtering agricultural
chemicals (Peterjohn & Correll, 1984; Hilty & Merenlender,
2004; Fennessy & Craft, 2011). Ecosystem services such as
pollination, can increases with a proper landscape design
such as interspersing crops with wild lands and native
habitat patches (Brosi et al., 2008). For example, coffee
yields increased fully 20% in Costa Rica as distance between
fields and native forests decreased (Ricketts et al., 2004).

Legislation that aims at maintaining natural vegetation
within agricultural landscapes is of high relevance, for
example in Brazil, where by law at least 20% of natural
ecosystems (80% in forest area and 35% in savanna
areas in the Legal Amazon Region; Federal law 12.651
from May 25", 2012) must be maintained in any rural
property above a certain size in the so-called Legal
Reserve, and where ecosystems adjacent to rivers, on

steep hillslopes and hill tops are placed in Permanent
Protection Areas. However, it is important to consider
the scale (extent and distances) of natural elements

in the landscape: optimum values will depend on the
benefits to be achieved. Landscape heterogeneity and
multifunctionality usually provide most habitat functions
and several other benefits (Landis, 2017).

Nonetheless, throughout the Americas, natural ecosystems
have been widely destroyed, mostly for production of food or
other benefits. An example is Brazil’s Atlantic forest region,
one of the regions that first were subjected to dramatic land
use change in the Americas. Here, today only 11-16% of
area are covered by natural ecosystems remain, and most
of them small and fragmented (80% of area in patches of
less than 50 hectares; Ribeiro et al., 2011). In many other
countries, some regions have seen similarly strong land

use change and thus losses in biodiversity and ecosystem
services. Ecological restoration has been recognized as
critical to maintain or recover biodiversity, NCP, and human
wellbeing (Aronson et al., 2006; Perring et al., 2015),

and ambitious goals have been established throughout

the world. A prominent example is the Bonn Challenge,
where more than 30 countries, including 13 from the
Americas, committed to restore 150 million hectares of the
world’s deforested and degraded lands by 2020 (including
44.9 million hectares in the Americas), and 350 million
hectares by 2030 (Table 2.12; www.bonnchallenge.org).

Table 2 ® Restoration commitments of countries from North America, Mesoamerica and South
America to the Bonn Challenge (no Caribbean countries have made commitments).

Source: www.bonnchallenge.org

COUNTRY BONN CHALLENGE COMMITMENT (HECTARES)

NORTH AMERICA
USA
MESOAMERICA
Costa Rica

El Salvador
Guatemala
Honduras

Mexico

Panama

SOUTH AMERICA
Brazil

Peru

Argentina
Colombia

Chile

Ecuador
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15 million

1 million
1 million
1.2 million
1 million
6.5 million

1 million

12 million
3.2 million
1 million
1 million
0.5 million

0.5 million


www.bonnchallenge.org
www.bonnchallenge.org

The importance of these efforts is highlighted by the fact
that the Americas house one-third (or eight) of the originally
proposed 25 biodiversity hotpots (Myers et al., 2000),
including in the Caribbean and Mesoamerica. Recovery

of NCP means that restoration goals must go beyond the
restoration of biodiversity and consider ecological processes
and services, as well as social and economic aspects (e.g.
Wortley et al., 2013; Kollmann et al., 2016). Where possible,
care must be taken to ‘restore’ an ecosystem that is based
on the characteristics of the original one (see Veldman et al.,
2015). However, it may not always be possible to restore
original conditions, especially as global climate change shifts
habitat conditions and species distribution ranges. In the
context of climate change, the maintenance or restoration of
reasonable amounts of natural habitats and of corridors that
connect them is critical to promote the adaptation of natural
ecosystems to climate conditions: ecological corridors are
critical for dispersal processes in the landscape and the
migration of species in reaction to human activities (Robillard
et al., 2015; Haddad et al., 2000). For example, these serve
as stepping stones for migrating species through California’s
agricultural landscapes (Hilty & Merenlender, 2004).

A top priority is to protect and maintain natural habitats

in agricultural landscapes (Scherr et al., 2008). Such
‘ecoagricultural’ landscapes simultaneously provide multiple
benefits of nature to people, including food production,
biodiversity support, with less environmental impact. Here,
organic farming also makes important contribution. Organic
farming has increased considerably in the past years
throughout the Americas, with Argentina (3,073,412 ha),
the USA (2,029,327 ha), Uruguay (1,307,421 ha), Canada
(944,558 ha), and Brazil (750,000 ha) leading as countries
with the most area under organic farming practices (Willer
& Lernoud, 2017). Still, this is only a small fraction of total
agricultural area in most countries in the Americas.

Before intensive agriculture was spread globally, fueled by
the green revolution, agricultural activity relied entirely on
ecosystem services such as soil formation and fertilization,
natural pest control. Some of these natural ecosystem
functions have diminished or disappeared from intensive
crop fields — and been replaced by chemical (e.g. pesticides,
fertilizers) and energy inputs (combustibles).

Importantly, indigenous and local management practices
can contribute to enhance NCP both in terrestrial and
aquatic ecosystems. For instance, Begossi (1998) describe
how the diversity of management practices regarding
small-scale slash-and-burn agriculture and fisheries
produce NCP and increase resilience in local communities
of Cablocos from the Amazon rain forest and Caicaras
from the Atlantic forest in Brazil. Another example is the
many First Nations groups in Canada restoring and/or
enhancing stream habitats for salmon fisheries (Garner &
Parfitt, 2006).
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2.2.14 Regulation of air quality

Ecosystems have an important role in regulating air quality
through the exchange of trace gasses and deposition

of particulate matter. This can have positive effects on

air quality as pollutants are removed by interception by,

or deposition on vegetation. The deposition of nutrients
(e.g. nitrogen) in moderate amounts can increase primary
productivity, particularly in areas where nitrogen is limiting
(Dise et al., 2011). However, excessive deposition may
damage vegetation, reducing its capacity to provide this
and other benefits to human well-being. In some cases
vegetation can have a negative effect by emitting precursors
to other, more serious air pollutants.

Human activities related to industry, energy generation, and
transportation generate emissions that diminish air quality
by releasing particulate matter, nitrogen oxides, ammonia,
sulfur dioxide, and carbon monoxide (Smith et al., 2013).
The costs of particulate and gaseous air pollutants to human
health can be considerable, although these are not well
quantified in many subregions of the Americas. Outdoor air
pollution is a major environmental health risk, particularly in
urban areas where sources of pollutants are concentrated.
Fine particulate matter (<2.5 pm, or particulate matter2.5)

is strongly linked to diseases such as lung cancer, and
pulmonary and cardiovascular diseases. In 2014, an
estimated 90% of people globally living in cities experienced
particulate matter at levels above World Health Organization
guidelines. Limited progress in improving air quality over

the past decade points to the difficulty in reaching the
Sustainable Development Goal 11.6, related to reducing the
adverse environmental impacts of living in cities, including
those related to air quality (WHO, 2016). In regions where
air pollution is high, other services such as crop production
and those related to forest growth (carbon sequestration,
support of biodiversity) can be impacted (Grimm et al.,
2008; Dise et al., 2011). Globally it is recognized that
production of air pollutants in one region (e.g. from industrial
activities or forest/biomass burning) can circulate to other
regions contributing to negative human health effects and
crop damage (Akimoto, 2003; Hollaway et al., 2012). For
example, nitrogen oxides emissions from North America lead
to ozone formation and crop production losses, particularly
to corn and soybean) in Europe and other portions of the
northern hemisphere (Hollaway et al., 2012).

Urban forests and street trees are increasingly recognized
as contributing to improved air quality with associated
reductions in health risks. The ability of trees to absorb
pollutants and promote deposition of particulates can
directly benefit human health, although much of the
evidence is through modeling estimates at regional scales,
making site specific predictions difficult (Salmond et

al., 2016). The benefits that trees and other vegetation
provide have resulted in programs to promote tree planting
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and the ‘greening’ of cities (Salmond et al., 2016). The
demonstrated value of urban trees includes cooling of local
temperatures and mitigation of heat stress, both by shade
and evaporative cooling. The removal or particulates from
air provides substantial benefits. Modeling studies show that
urban forests in Santiago, Chile remove an estimated 14.8
—17.3 g particulate matter10 per m? per year, effectively
increasing air quality (Escobedo et al., 2008). Parks can
also have substantial benefits, for example, vegetation in a
peri-urban park in Mexico City, one of the most air polluted
cities in the Americas, reduced ozone by 1%, particulate
matter10 by 2%, and carbon monoxide by 0.2% of the
annual concentration (Baumgardner et al., 2012). In a recent
review, 89% (34 of 38) of studies examining air quality
showed a demonstrated improvement due to the reductions
in particulate matter, ozone, sulfur dioxide, nitrogen dioxide,
and carbon monoxide (Roy et al., 2012). Economically, tree
planting in urban areas has been reported to have a net
benefit, with cost benefit ratios of 3.8:1 to 4.5:0 (Salmond et
al., 2016).

Some ecosystems are sources of air pollutants (disservices),
for example agricultural systems that emit ammonia and
nitrite as a result of fertilizer use and livestock operations.

A disservice of urban trees is the emission of gasses that

are precursors to secondary pollutants for example, volatile
organic compounds that are involved in the formation of
ground level ozone (so called “bad ozone” to distinguish

it from good ozone in the upper atmosphere that blocks
harmful UV radiation) (Horowitz, 2006; Salmond et al.,

2016). The emission of these compounds has been shown
to vary by tree species (Roy et al., 2012). Increasing ground
level ozone has been linked to reduced lung function and
worsening of existing conditions such as emphysema (WHO,
2005). Ozone pollution has also been documented to reduce
crop production through damage to staple crops such as
soybean, maize, and wheat. In 2000, global reductions in
yield due to ozone exposure were estimated as 8.5-14% for
soybean, 3.9-15% for wheat, and 2.2-5.5% for maize, worth
an estimated $11-18 billion (Avnery et al., 2011).

Finally, trees and other vegetation, particularly in urban
areas, also provide important social and cultural values by
providing opportunities for recreation, aesthetic enjoyment,
and allowing residents an opportunity to ‘connect with
nature’ (Roy et al., 2012).

2.2.15 Regulation of organisms
detrimental to humans

Human health is intimately interconnected with biodiversity
and the health of our ecosystems. There are different
ways in which biodiversity can provide health and well-
being to humans, thus improving quality of life, including
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psychological, physiological (e.g. food provision), and
traditional and modern medicines. Another important benefit
from biodiversity to human health is the capacity to regulate
the transmission and prevalence of some infectious diseases.

The causes behind disease emergence in humans are similar
to those affecting the loss of biodiversity, including habitat
change, overexploitation and destructive harvest, pollution,
invasive alien species and climate change (Romanelli et

al., 2015). In particular, the connections between animals
and environment and the emergence of infectious diseases
in humans are highly relevant (Taylor, 2001). For example,
the majority of human infectious diseases emerged from
zoonotic pathogens (transmitted from animals), with most of
these caused by pathogens with a wildlife origin, including
the emergence of HIV/AIDS (Human Immunodeficiency Virus
Infection / Acquired Immune Deficiency Syndrome; from
primates hunted for human consumption), which has caused
millions of human deaths as well as an economic and health
burden for the past 40 years (Jones et al., 200; Allen et al.,
2017; Ostfeld, 2017).

Land use changes driven by road building, deforestation
and expansion of agricultural fields are a main cause of
outbreaks of infectious diseases, including the emergence
of new pathogens (Loh et al., 2015; Romanelli et al., 2015).
Documented examples exist for increased transmission

of Dengue fever, yellow fever, leishmaniasis (Walsh,

1993; Willcox & Ellis, 2006) and malaria (Walsh, 1993;
Vittor et al., 2006; Pattanayak & Yasuoka, 2008). Models
that link malaria epidemiology with socio-economic and
demographic data shows an increase in prevalence in early
stages of land development, followed by a decrease in
cases over time (Baeza et al., 2017). Depending on the type
of land cover and socio-economic factors, land use change
can lead to a higher or lower rates of malaria transmission
compared to undisturbed areas. Mining activities and
hydroelectric dam building have been shown to be
reservoirs for malaria (Bardach et al., 2015; Castellanos,
2016). In general, vector-borne disease incidence is also
likely to increase as hydroelectric dams proliferate on

the Amazon and its tributaries, even as some consider
hydropower a clean energy source. In regions with large
hydropower plants, the rate of malaria is 278 times higher
than in forested areas (Afrane et al., 2006).

Increased harvest and exploitative practices, such as
hunting and mixing of wildlife and domestic species in
markets, can also change the pathogen dynamics and
favor the spillover and further spread of pathogens in
humans. For example, in 2009 an outbreak of influenza-

like respiratory illness started in Mexico and quickly spread
through the world. When the pathogen responsible for this
outbreak (H1N1 virus) was isolated, the genetic composition
showed a reassortment of genes from a variety of domestic,
wildlife and human origin, including the North American



and Eurasian avian virus, human virus and swine virus
(Neumann et al., 2009). One month after the initial outbreak
41 countries reported more than 11,034 cases, including
85 deaths (Novel Swine-Origin Influenza A (H1N1) (Novel
Swine-Origin Influenza A (H1N1) Virus Investigation Team,
2009). The economic impact to Mexico’s tourism industry
totaled nearly $3 billion in losses plus a pork trade deficit in
the tens of millions of USA dollars (Rassy, 2013).

Environmental pollution poses direct threats to biodiversity
and human health. In particular, the use of antimicrobials
for humans and animal medicine as well as food production
can disrupt microbial composition and also can lead

to develop anti-microbial-resistant infections. Similarly,
contaminated water could enable the long-term persistence
of human pathogens such as Vibrio cholerae, leptospirosis
and parasitic worm-transmitted schistosomiasis, and may
promote growth of harmful algal blooms that may be toxic
to marine life (including food sources) and even directly

to humans.

Biodiversity and human health are also likely to be

affected by climate change and extreme weather events.

For example, shifts in species ranges may facilitate the
redistribution of hosts and their pathogens (Pecl et al., 2017).
Future forecasts of precipitation and temperature suggests
that mosquito vectors (e.g. Anopheles, Aedes) will reach new
suitable areas with the poleward and elevation migrations,
particularly in tropical regions (Siraj et al., 2014). For example,
climate change may play an import role shaping the suitability
for vector-borne diseases such as malaria (Caminade et al.,
2014). Human populations may also suffer health impacts
from extreme weather (e.g. heat or cold exposure injuries
and water-borne diseases from flood events).

Alteration of species diversity dynamics, particularly
community composition can potentially affect infectious
disease transmission (Terborgh et al., 2001; Ostfeld &

Holt, 2004; Rocha et al., 2013) and have further negative
effects on humans. For example, increased acai plantations
and removal of wildlife in the Brazilian Amazon has led to

a higher number of Chagas disease cases in the region
(Aravjo et al., 2009; da Xavier et al., 2012). By feeding on
already il or disabled individuals, predators may also play
an important role in controlling the emergence and spread
of diseases. Changes to species migration (e.g. via habitat
fragmentation) can displace wild animal populations, and
may create negative novel species interactions, particularly
around forest edges.

In addition, other studies have proposed the dilution effect
hypothesis stating that high biodiversity could reduce the
risk of pathogen transmission (Norman et al., 1999, Ostfeld
& Keesing, 2000; Johnson & Thieltges, 2010). This pattern
has been observed in different disease systems such as
Hantavirus (Suzan et al., 2009), Lyme disease (Werden et
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al., 2014), West Nile virus (Allan et al., 2009) among others
(a detailed review can be found in Ostfeld & Keesing, 2012).
Several studies have also contested the generality of the
dilution effect and consider that it only applies under specific
circumstances (Salkeld et al., 2013; Wood et al., 2014).

In general, studies should take into account the particular
host-pathogen system, the scale of analysis and the risk
indicator used (Huang et al., 2016).

Even non-zoonotic disease may have indirect impacts on
human health and well-being. For example, declines in bats
due to disease like white nose syndrome in North America
could affect the production of the ecosystem services they
provide — among them, pest control and pollination (Boyles
et al., 2011). Avian scavengers, such as vultures ,provide
an essential ecosystem service through their scavenging
on carrion, preventing pathogen contamination of water
bodies and food sources. However, certain chemicals,
including some insecticides and rodenticides, can be highly
poisonous to scavengers. The scarcity of research on
scavenger exposures to toxins (e.g. lead) in Latin America
has been noted, which is particularly concerning given the
continued use of some potent pesticides in South America
(Lambertucci et al., 2011).

In some cases, wildlife may serve as sentinels for human
disease risk. In 2012, a report of six howler monkey
carcasses found near a wildlife sanctuary in Bolivia led to
rapid specimen collection and screening. The Ministry of
Public Health was notified upon detection of a Flavivirus,
and preventive vaccination and public health awareness
campaigns were launched. Further testing ultimately
indicated infection with Yellow Fever virus — the first such
mortality event in howler monkeys ever reported in the
country. No human cases were reported, likely due to the
swift information sharing and mobilization of prevention
measures (Uhart et al., 2013).

2.2.16 Pollination and dispersal of
seeds and other propagules

Pollination is an ecosystem function that is fundamental to
plant reproduction, food production and the maintenance of
terrestrial biodiversity. As an ecosystem service, more than
75% of the leading types of global food crops benefitting
from animal pollination (IPBES, 2016). As a result pollination
is also important to social and economic systems that
directly affect human well-being. For example, this NCP
represents billions of USA dollars annually to local and
national economies (Table 2.13).

Plants in the Americas are pollinated by several wild species
including native bees and bumblebees, butterflies, moths,
wasps, beetles, birds, bats and other vertebrates. Crops are
mainly pollinated by introduced honey bees (Apis mellifera) and
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bumblebees (e.g. Bombus terrestris) (Committee on the Status
of Pollinators, 2007). Although bees are considered to be the
most important pollinators, insects other than bees are efficient
pollinators as well and provide 39% of visits to crops (Rader

et al., 2015). There are also local products in which pollinators
play a key role; for instance, the kapok is a bat-pollinated

tree that produces silky fibers used in bedding and cushion
materials and also many bat-pollinated cacti throughout the
Americas produce edible fruits (Garibaldi & Muchhala, 2011).
In addition, seagrasses that form extensive meadows in
shallow marine waters are pollinated by invertebrate fauna (van
Tussenbroek et al., 2016). These seagrasses are amongst the
world’s most productive ecosystems and provide several NCP,

such as habitat maintenance, regulation of freshwater and
coastal water quality and protection and decontamination of
soils and sediments.

Indigenous and local knowledge of native bee species
included specific emphasis on stingless bees (Table 2.14).
Today, managed pollination is largely based on A. mellifera,
an exotic species for America, which has become the
major commercial pollinator, as well as other bee species
and bumblebees. Displacement of native pollinators by A.
mellifera has also occurred in Mexico (Pinkus-Rendon et al.,
2005) and by B. terrestris in Chile and Argentina (Morales

& Aizen, 2008). In the Americas region, the number of

Table 2 (® Economic valuation of nature contributions to people via pollinators and pollination
in the Americas. Dependence rate on pollinators (DR) is classified as being: essential,
DR=0.95 (meaning that the value of pollination-driven yield lies between 90 and 100%);
great, DR=0.65 (40-90% of yield is dependent on pollination); and modest, DR=0.25
(10-40% of yield is dependent on pollination).

SUBREGION ECONOMIC CONTRIBUTION OF POLLINATION NCP

NORTH AMERICA

It has been estimated that insect-pollinated crops directly contributed $20 billion to the USA economy in the year

2000. If this calculation were to include indirect products, such as milk and beef from cattle fed on alfalfa, the value of
pollinators to agricultural production would be raised to $40 billion in the USA alone (Marks, 2005).

MESOAMERIC

In Mexico, the overall income generated by non-pollinator-dependent crops is considerable smaller amount compared

to that obtained from pollinator dependent crops which represents 54% of the yield value, it means, in terms of
productivity, pollinator-dependent crops produce significantly more volume (Ashworth et al., 2009)

SOUTH AMERICA

Giannini et al. (2015) estimated the economic value of pollination for 44 crops in Brazil and found that the highest

values obtained were for soybean (~$5.7 billion, DR=0.25), coffee ($1.9 billion, DR=.25), tomato ($992 million,
DR=0.65), cotton ($827 million, DR=0.25), cocoa beans ($533 million, DR=0.95), and orange ($522 million, DR=0.25).
The total value of annual production of dependent crops was $45 billion, and the total contribution of pollinators
corresponded to $12 billion, that is, 30% of the total production.

Pollination provided by wild bees is a biodiversity-linked ecosystem service that is likely to common in the Andean
montane environment. Biotic pollination is common at all latitudes and altitudes of the Andes (Arroyo et al., 1982,
Kessler, 2001b, Aizen et al., 2002, Kay et al., 2005, Kromer et al., 2006, Barrios et al., 2010, Smith-Ramirez et al., 2014).

In Colombian coffee plantations, the value that could be lost in farmers’ income from a reduction in pollinators for
native bee pollination (i.e. stingless bees) was calculated to be $16.5 + 33.2 per hectare per 2010/2011 harvest (1.7
+ 0.8% of farmer’s net revenue), and $129.6 + 65.7 per hectare per 2010/2011 harvest (3.7 + 0.9% of farmer’s net
revenue) for honeybees. The large difference in valuation between stingless and honeybee values is noteworthy and
the narrow range of variability for stingless bees (Bravo-Monroy et al., 2015).

Table 2 @ Bee species diversity links with indigenous and local knowledge of stingless bee

pollinators. Source: Ayala et al. (2013).

Total Stingless Bees Stingless Bees Used
# (%) # (%)

Mexico 1,795
Costa Rica 785
Colombia 541
French Guiana 210
Peru 688
Brazil 1,814
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46 (2.6) 19 (41.3)
58 (7.3) 2(4.2)
101 (20.0) 17 (16.8)
80 (38) 2 (2.5)
100 (14.5) 12 (12)
236 (13.0) 21 (8.9)



managed colonies in the last 50 years has increased from
10 to 11.3 million beehives in 2014; in South America the
number of colonies has increased, but in North America this
trend has decreased (Figure 2.20). As a reduction in colony
numbers will lead to a reduction in pollination services,

this relationship is not fixed. For example, in the USA
beekeepers face trade-offs between the quantities of honey
they can produce and the earnings they get from pollination
services, since the movement of colonies places stress on
the bees and reduces honey productivity (Burgett et al.,
2010). Honeybees play a key role to increase yields and
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the quality of many crops for food production, considering
that 50% of the cultivated area relies on pollination, around
1.5 million of colonies are needed to satisfy the global
demand (Pirk et al., 2017). The importance of bees for

food production (cereals, vegetables, fruits and honey) has
stimulated a detailed indigenous knowledge in this pollinator
(Box 2.5.).

Wild pollinators have declined in occurrence and diversity at
local and regional scales. Some of the drivers of pollinator
decline are: i) land-use change; i) intensive agricultural

Figure 2. @) Number of managed colonies of beehives by subregion, 1961-2014. Source: FAO
(2017).

Note: The stat_smooth function was applied in R (ggplot2 package) to get the smooth lines. FAOSTAT
Statistics Database. http://www.fao.org/faostat/en/#data/QA. Date accessed: April 11, 2017.
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Box 2 @ The importance of indigenous and local knowledge of bee pollinators .

According to Jones (2013), in Argentina one of the first
travelers from Europa wrote: “An Indian goes into a wood with
an axe and the first tree he comes to that has an entrance
hole to a bees’ nest. By boring other holes he gets five or

six jugs of pure honey. These bees are small and have no
sting...” Breeding and handling of the stingless bee Melipona
beecheii, also known as xunan kab, is the longest traditionally
managed bee in Mesoamerica (Villanueva-Gutierrez et al.,
2013). The practice of beekeeping by ancient Mayans was
documented by one of the Mayan codices (the Tro-Cortesianus
codex), dating from the Postclassic period of Mesoamerican
chronology (circa 900-1521 CE), and it is estimated that there
are 46 stingless bees species in the Mayan territority (Lyver

et al., 2015). In Brazil, the Kayap6 also breed stingless bees,
using the honey for both daily and ritual uses. Studies have
also registered the knowledge of the Guarani and Pankararé

tribes related to morphologic and ethological descriptions,
distribution, and dispersal of bees, as well as practical issues
related to manipulation and extraction of honey. The Enawene-
Nawe group recognized 48 stingless bee species, and this
knowledge even helps clarify the biology of some species
(dos Santos & Antonini, 2008). In Costa Rica, there are 20
stingless bee genera and 58 species present, and 20 different
hived or semi-domesticated species have been reported in
the provinces of Guanacaste, Puntarenas, San José, Cartago
and Heredia (Vit et al., 2013). In summary, stingless bees are
economically, ecologically and culturally important to many
indigenous peoples and local communities in the Americas.
They are one of the most important pollinators of native and
cultivated tropical plants, while products such as honey, pollen
and cerumen have also been used by indigenous and non-
indigenous people in the Americas (Ayala et al., 2013).
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management and pesticide use; iii) environment pollution;
iv) introduction of alien species: plants, pollinators, pests
and pathogens and v) climate change (IPBES, 2016; Potts
et al., 2010). Recent studies suggest that viruses found

in (A. mellifera) have recently been detected in other wild
bee species (Tehel et al., 2016) and has the potential

to make that population decline in those species. The
predicted climate change may affect negatively several

species associated with tomato production in Brazil (Elias et

al., 2017).

2.2.17 Regulation of ocean
acidification

One fourth of the carbon dioxide released into the
atmosphere from anthropogenic activities is absorbed
by the ocean (Le Quéré et al., 2010), and since the
industrial revolution about 375 billion tons of carbon
have been emitted to the atmosphere as carbon dioxide
(WMO, 2012). When carbon dioxide enters the ocean

it changes seawater chemistry, resulting in increased
seawater acidity; the ocean has become 27% more
acidic since the beginning of the industrial revolution.
Increased acidification reduces the concentration of
calcium carbonate (CaCO,), which poses a major threat
to calcifying marine organisms, such as coral (Raven at
al., 2005; Kleypas et al., 2006). Yields from commercial
and subsistence fisheries are expected to be reduced
substantially, especially for shellfish fisheries (Cooley &
Doney, 2009), although the magnitude of reductions
depends on many social and economic aspects of the
fisheries and their capacities to adapt (Voss et al., 2015).
Both coastal warm-water and deep-sea cold water coral
reefs, are biodiversity hotspots (see Chapter 3), and also
seriously threatened by increasing ocean acidity (Mora
et al., 2016), with again limits to capacity for adaptation
ecologically (Khan et al., 2015) and for the communities
dependent on coral reefs for livelihoods.

Ocean acidification is affecting not just marine biota
directly dependent on CaCQO, for physical structure,
but also the people that depend on the marine biota
for livelihoods and food security. However, coastal
ecosystems can help to address this threat from climate
change. Coastal blue carbon ecosystems (mangroves,
tidal marshes, and seagrasses) represent important
climate mitigation opportunities due to their ability to
function as carbon sinks, sequestering carbon dioxide
from the atmosphere and oceans (Chmura et al., 2013;
Lavery et al., 2013). For instance, vegetated wetlands
occupy only 2% of seabed area, yet represent 50% of

carbon transfer from oceans to sediments (World Bank et
al., 2010). Evidence is emerging that suggests mangroves

may be able to partially mitigate acidification of coastal
tropical waters (Sippo et al., 2016).
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2.2.18 Formation, protection and
decontamination of soils and
sediments

Soil is a multiphase system composed of solids (minerals,
organic matter and biota), liquids and gases (Ugolini &
Spaltenstein, 1992). It is a source of water and nutrients
for plants and microorganisms and is the physical support
systsem for terrestrial vegetation, playing a key role in the
global reduction—oxidation cycles of carbon and nitrogen
(Chapin et al., 2011). Soil systems are subject to natural
changes, including both directional and cyclic changes that
occur over time scales ranging from days to millennia.

Soil properties result from the dynamic balance of soil
formation (it can take up to 1000 years to form 1 cm of soll,
Wall & Six, 2015) and soil loss. Soil formation depends on
the balance between soil development, deposition, and
erosion (Chapin et al., 2011), and was originally governed
by at least five independent control variables: climate,
topography, parent material, potential biota and time
(Amundson & Jenny, 1997). For thousands of years, humans
have altered soils, but this influence has greatly increased
since the early twentieth century. Humans are now an
important agent of soil formation (Schmidt et al., 2014) and
alteration, and soils around the world have been irrevocably
altered (Amundson & Jenny, 1997) — a process called sail
degradation. Irreversible loss of soil is a result of human
depletion, including soil erosion, salinization, and other
degradation processes. Human-induced soil degradation
in America with high and very high severity occurs mainly

in Mesoamerica and Caribbean, but extensive land areas
are also on human-induced soil degradation in both North
America and South America, notably due to agriculture
(Karlen & Rice, 2015, see Chapter 4).

Soil is the largest terrestrial carbon pool (Scharlemann et
al., 2014). Carbon content in the topsoil in the Americas
ranges from 2 to 3% by weight (Figure 2.21), although
some soil types (e.g. wetlands, peatlands) have much
higher soil carbon content. Soil degradation and changes
in land use can strongly affect its capacity to store carbon
(section 2.2.9).

According to Guo & Gifford (2002), land use change can
either reduce or increase carbon storage up to 80%. In
general, changes in forest to crop lands can reduce carbon
storage by 40% and a change from pasture to crops can
reduce it by up to 60%. On the other hand, soil carbon
stocks can increase after some types of land use change,
for example from native forest to pasture (~10%), crop to
pasture (~20%) and crop to plantation (~60%). The increase
in soil organic matter stocks may be due to several factors,
including (i) the large amount of fine roots which contribute
to the reduction of water and gas exchange, decreasing soil
organic carbon decomposition rates and (ji) the fact that soil
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under pasture is not disturbed (plowed) as are croplands beyond the site of the disturbance (Haddad et al., 2015).
among others (Rittl et al., 2017) Wall et al. (2015) suggest that reducing soil biodiversity may
lead to an increased risk of diseases caused by: (i) human
Soil biodiversity is another component strongly affected by pests and pathogens, (i) less nutritious foods, and (jii) lack
human-induced changes (Wall et al., 2015). These changes of water for the environment (Figure 2.22) as shown below.
may have a cascade effect on soil diversity and extend Soil biodiversity can be maintained and partially restored if

Figure 2 @ Average carbon content in topsoil expressed as percent by weight in subregions
of the America. Source: FAO (2018). FAOSTAT. Average carbon content in the

topsoil as a % in weight. http://data.fao.org/ref/fd1ee060-9eb8-4b39-bf25-0bca-
c38ad597.html?version=1.0. Date Accessed: May 22, 2018.
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Figure 2 @ Links between soil biodiversity and human health. Source: Wall et al. (2015).
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well managed. Good soil biodiversity management practices
should focus on maintenance of amount and quality of

soil organic matter and the prevention of soil erosion.
Additionally, agricultural systems with fewer inputs may
promote self-regulating systems and higher biodiversity
(Thiele-Bruhn et al., 2012). This is particularly important

to approach the SDG2 (Zero hunger), SDG3 (Good health
and well-being), SDG12 (Responsible production and
consumption) and SDG15 (Life on land). Maintaining the
soil-clean water-clean air dynamic is fundamental to food
production, the quality and quantity of water and its effects
on food security and quality of life (Wall & Six, 2015; Wall et
al., 2015).

2.3 EFFECTS OF
TRENDS IN NATURE’S
CONTRIBUTIONS TO
PEOPLE ON QUALITY
OF LIFE

Links between NCP and quality of life have been
conceptually described in many instances (e.g. Diaz et al.,
2015; Pascual et al., 2017). Nevertheless, to our knowledge,
a clear picture of what bundles of NCP contribute to each
aspect of well-being has not been shown. In this sense,

our team performed a Delphi process (Hasson et al.,

2000; Landeta, 2006), which relied on a panel of experts

(11 leading authors of this chapters) to build consensus
through interactive rounds of scoring the links between

each of the 18 NCP and six elements of quality of life:

food security, water security, energy security, health,
livelihood security (as well as securing ways of living),

and experiencing nature (e.g. the emotional and spiritual
securities that may contribute, for instance, to cultural
continuity). The emerging picture is presented in Table 2.15.
In the following subsections, each of these six elements of
quality of life will be discussed in turn with the focus on the
SDGs, supporting the 2030 Agenda of the United Nations
Development Program, as well as the CBD Aichi targets.

2.3.1 Food Security

Food is an essential part of human well-being. It provides

us the energy and nutrients, and ensuring access to food

is crucial to achieve a healthy and productive life. Food
security is “a situation that exists when all people, at all
times, have physical, social and economic access to
sufficient, safe and nutritious food that meets their dietary
needs and food preferences for an active and healthy life”
(FAO, 2006) and this concept is determined by three factors:
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availability, access to adequate resources or entitlements,
and utilization of food through an adequate diet. Those
factors are intrinsically hierarchical, in which availability is
required but not sufficient to ensure access, which is not
necessarily stable, and may not be sufficient for effective
utilization (Barrett, 2010). However, this concept has been
in part criticized for being too narrow, and failing to consider
other relevant factors, including policy, equity, and diversity
(Wittman et al., 2016), as 