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Forewords

Foreword by the Executive Secretary of the Convention on Biological

Diversity

Biodiversity, ecosystems and the essential services
that they deliver are central pillars for all life on
the planet, including human life. They are sources
of food and essential nutrients, medicines and
medicinal compounds, fuel, energy, livelihoods
and cultural and spiritual enrichment. They also
contribute to the provision of clean water and air,
and perform critical functions that range from
the regulation of pests and disease to that of
climate change and natural disasters. Each of these
functions has direct and indirect consequences for
our health and well-being, and each an important
component of the epidemiological puzzle that
confront our efforts to stem the tide of infectious
and noncommunicable diseases.

The inexorable links between biodiversity,
ecosystems, the provision of these benefits and
human health are deeply entrenched in the
Strategic Plan for Biodiversity, and reflected in its
2050 Vision: “Biodiversity is valued, conserved,
restored and wisely used, maintaining ecosystem
services, sustaining a healthy planet and delivering
benefits essential for all people”. They are central to
our common agenda for sustainable development.

As science continues to unravel our understanding
of the vital links between biodiversity, its persistent
loss, global health and development, we become
better equipped to develop robust, coherent and
coordinated solutions that jointly reduce threats

Braulio Ferreira de Souza Dias

to human life and to the surrounding environment
that sustains it. Increasing our knowledge of
these complex relationships at all scales, and the
influences by which they are mediated, enables
us to develop effective solutions capable of
strengthening ecosystem resilience and mitigating
the forces that impede their ability to deliver life-
supporting services. This state of knowledge
review is a constructive step in this direction.
[ am especially grateful to the World Health
Organization and all partners and experts who
generously contributed to bring this to fruition.

We must ensure that interventions made in the
name of biodiversity, health or other sectors do
not compound but rather help to face the public
health and conservation challenges posed by rising
socio-demographic pressures, travel, trade and
the transformation of once natural landscapes
into intensive agricultural zones and urban and
peri-urban habitats. We are all stakeholders
in the pursuit of a healthier, more sustainable
planet capable of meeting the growing needs of
present and future generations. All sectors, policy-
makers, scientists, educators, communities and
citizens alike can — and must — contribute to the
development of common solutions to the common
threats that we face. Only in this way can we truly
pave the road toward a more equitable, and truly
sustainable, agenda in 2015 and beyond.

Executive Secretary, Convention on Biological Diversity Assistant Secretary General of the United Nations
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Foreword by the Director, Public Health, Environmental and Social
Determinants of Health, World Health Organization

At WHO, we are aware of the growing body of
evidence that biodiversity loss is happening
at unprecedented rates. There is increasing
recognition that this is a fundamental risk to the
healthy and stable ecosystems that sustain all
aspects of our societies.

Human health is not immune from this threat. All
aspects of human wellbeing depend on ecosystem
goods and services, which in turn depend on
biodiversity. Biodiversity loss can destabilize
ecosystems, promote outbreaks of infectious
disease, and undermine development progress,
nutrition security and protection from natural
disasters.

Protecting public health from these risks lies
outside of the traditional roles of the health
sector. It relies on working with partners engaged
in conservation, and the sustainable use and
management of natural resources.

In this regard, WHO appreciates the leadership
that the Secretariat of the Convention on
Biological Diversity has shown in promoting the
linkages between biodiversity and health.

The report synthesizes the available information
on the most important inter-linkages; for example
between biodiversity, ecosystem stability, and

Dr. Maria Neira

epidemic infectious diseases such as the Ebola
virus; and the connection between biodiversity,
nutritional diversity and health. It also covers
the potential benefits of closer partnerships
between conservation and health, from improved
surveillance of infectious diseases in wildlife and
human populations, to promoting access to green
spaces to promote physical activity and mental
health. Of course, it also highlights the many areas
in which further research is needed.

We hope this joint report will be able to help
policy makers to recognize the intrinsic value of
biodiversity and its role as a critical foundation
for sustainable development and human health
and well-being.

In particular, we hope the report provides a useful
reference for the Sustainable Development Goals
and post-2015 development agenda, which
represents an unique opportunity to promote
integrated approaches to biodiversity and health
by highlighting that biodiversity contributes
to human well-being, and highlighting that
biodiversity needs protection for development to
be sustainable.

WHO looks forward to working jointly with our
CBD colleagues, and the wider conservation
community, to support this important agenda.

Director, Public Health, Environmental and Social Determinants of Health, World Health Organization
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Preface

Preface by the Chair of the Rockefeller-Lancet Commission on
Planetary Health

The last 50 years have seen unprecedented improvements in human health, as measured by most
conventional metrics. This human flourishing has, however, been at the cost of extensive degradation
to the Earth’s ecological and biogeochemical systems. The impacts of transformations to these
systems; including accelerating climatic disruption, land degradation, growing water scarcity, fisheries
degradation, pollution, and biodiversity loss; have already begun to negatively impact human health.
Left unchecked these changes threaten to reverse the global health gains of the last several decades
and will likely become the dominant threat to health over the next century. But there is also much
cause for hope. The interconnected nature of people and the planet mean that solutions that benefit
both the biosphere and human health lie within reach. Improving the evidence base of links between
environment and health, identifying and communicating examples of co-benefits and building inter-
disciplinary relationships across research themes are key challenges which must be addressed, to help
build a post-2015 agenda where a healthy biosphere is recognised as a precondition for human health
and prosperity.

In response to these challenges, The Rockefeller Foundation and The Lancet, have formed a Commission
to review the scientific basis for linking human health to the underlying integrity of Earth’s natural
systems (The Commission on Planetary Health) and set out recommendations for action to the health
community and policymakers working in sectors that influence health, development and the biosphere.
The Commission has been underway since July 2014, and will conclude its work through the publication
of a peer-reviewed Commission Report in The Lancet in July 2015.

The Commission welcomes this timely and important State of Knowledge Review from the Convention
on Biological Diversity and the World Health Organization. The greatest challenge to protecting
Planetary Health over the coming century is to develop the capability of human civilisations, to interpret,
understand, and respond to the risks that we ourselves have created and this Review is a major advance
in our understanding of these risks and the benefits of actions to reduce them.

Professor Sir Andy Haines

Chair of the Lancet-Rockefeller Foundation Commission on Planetary Health and Professor of Public Health
and Professor of Primary Care at the London School of Hygiene and Tropical Medicine
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Health “is a state of
complete physical, mental
and social well-being and
not merely the absence of
disease or infirmity”.

Biological diversity
(biodiversity) is “the variability
among living organisms from
all sources including, inter
alia, terrestrial, marine and
other aquatic ecosystems and
the ecological complexes of
which they are part; this
includes diversity within
species, between species and
of ecosystems.”

Biodiversity

underpins ecosystem

functioning and the provision
of goods and services that are
essential to human health and
well being.

The links between
biodiversity and

health are manifested at
various spatial and temporal
scales. Biodiversity and
human health, and the
respective policies and
activities, are interlinked in
various ways.
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Direct drivers of
biodiversity loss include
land-use change, habitat loss,
over-exploitation, pollution,
invasive species and climate
change. Many of these drivers
affect human health directly
and through their impacts on
biodiversity.

Women and men
have different roles in the
conservation and use of
biodiversity and varying
health impacts.

Human population
health is determined, to a
large extent, by social, eco-
nomic and environmental
factors.

The social and

natural sciences are
important contributors to
biodiversity and health
research and policy. Integra-
tive approaches such as the
Ecosystem Approach, Eco-
health and One Health unite
different fields and require
the development of mutual
understanding and coopera-
tion across disciplines.







GLEN BOWES

INTRODUCTION

1. Health “is a state of complete physical,

mental and social well-being and
not merely the absence of disease or
infirmity”. This is the definition of the
World Health Organization. Health status
has important social, economic, behavioural
and environmental determinants and wide-
ranging impacts. Typically health has been
viewed largely in a human-only context.
However, there is increasing recognition of
the broader health concept that encompasses
other species, our ecosystems and the integral
ecological underpinnings of many drivers or
protectors of health risks.

Biological diversity (biodiversity) is “the
variability among living organisms from
all sources including, inter alia, terrestrial,
marine and other aquatic ecosystems and
the ecological complexes of which they are
part; this includes diversity within species,
between species and of ecosystems.” This
definition of the Convention on Biological
Diversity (Article 2) reflects different levels
of biodiversity (including genetic diversity,
species and ecosystems) and the complexities
of biotic and abiotic interactions. The
attributes and interactions of biotic and
abiotic components determine ecosystem
processes and their properties. The effective
management of ecosystems as part of
comprehensive public health measures
requires that these various complex linkages
and interactions be identified and understood.

Executive Summary

3. Biodiversity underpins ecosystem

functioning and the provision of goods
and services that are essential to human
health and well-being. Ecosystems,
including our food production systems,
depend on a whole host of organisms:
primary producers, herbivores, carnivores,
decomposers, pollinators, pathogens,
natural enemies of pests. Services provided
by ecosystems include food, clean air and
both the quantity and quality of fresh water,
medicines, spiritual and cultural values,
climate regulation, pest and disease regulation,
and disaster risk reduction. Biodiversity is a
key environmental determinant of human
health; the conservation and the sustainable
use of biodiversity can benefit human health
by maintaining ecosystem services and by
maintaining options for the future.

The links between biodiversity and
health are manifested at various spatial
and temporal scales. At a planetary scale,
ecosystems and biodiversity play a critical role
in determining the state of the Earth System,
regulating its material and energy flows and its
responses to abrupt and gradual change. At a
more intimate level, the human microbiota —
the symbiotic microbial communities present
on our gut, skin, respiratory and urino-genital
tracts, contribute to our nutrition, can help
regulate our immune system, and prevent
infections.

Connecting Global Priorities: Biodiversity and Human Health
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5. Biodiversity and human health, and

the respective policies and activities,
are interlinked in various ways. First,
biodiversity gives rise to health benefits.
For example, the variety of species and
genotypes provide nutrients and medicines.
Biodiversity also underpins ecosystem
functioning which provides services such as
water and air purification, pest and disease
control and pollination. However, it can also
be a source of pathogens leading to negative
health outcomes. A second type of interaction
arises from drivers of change that affect both
biodiversity and health in parallel. For example,
air and water pollution can lead to biodiversity
loss and have direct impacts on health. A third
type of interaction arises from the impacts of
health sector interventions on biodiversity
and of biodiversity-related interventions
on human health. For example, the use of
pharmaceuticals may lead to the release of
active ingredients in the environment and
damage species and ecosystems, which in turn
may have negative knock-on effects on human
health. Protected areas or hunting bans could
deny access of local communities to bushmeat
and other wild sourcs of food and medicines
with negative impacts on health. Positive
interactions of this type are also possible; for
example the establishment of protected areas

may protect water supplies with positive
health benefits.

Direct drivers of biodiversity loss include
land-use change, habitat loss, over-
exploitation, pollution, invasive species
and climate change. Many of these
drivers affect human health directly and
through their impacts on biodiversity. The
continued decline of biodiversity, including
loss or degradation of ecosystems, is reducing
the ability of biodiversity and ecosystems to
provide essential life-sustaining services and,
in many cases, leads to negative outcomes for
health and well-being. Ecosystem degradation
may lead to both biodiversity loss and
increased risk from infectious diseases. In
turn, the indirect drivers of biodiversity loss
are demographic change and large-scale social

and economic processes. Social change and
development trends (such as urbanization),
poverty and gender also influence these
drivers of change. Macro-economic policies
and structures and public policies that provide
perverse incentives or fail to incorporate the
value of biodiversity often compound the dual
threat to biodiversity and public health.

Human population health is determined,
to a large extent, by social, economic and
environmental factors. Social determinants
of health include poverty, gender, sex, age,
and rural versus urban areas. Vulnerable
people, and groups (such as women and
the poor) who tend to be more reliant on
biodiversity and ecosystem services suffer
disproportionately from biodiversity loss
and have less access to social protection
mechanisms (for example, access to
healthcare). A social justice perspective is
needed to address the various dimensions of
equity in the biodiversity and health dynamic.
Vulnerability and adaptation assessments are
needed and should be tailored to the contexts
of these populations.

Women and men have different roles in the
conservation and use of biodiversity and
varying health impacts. Access to, use, and
management of biodiversity has differential
gender health impacts shaped by respective
cultural values and norms which in turn
determine roles, responsibilities, obligations,
benefits and rights. Institutional capacity and
legal frameworks often inadequately reflect
differential gender roles. There is also a lack
of gender disaggregated data on biodiversity
access, use and control and on the differential
health impacts of biodiversity change.

The social and natural sciences are
important contributors to biodiversity
and health research and policy. Integrative
approaches, such as the ecosystem
approach, ecohealth and One Health,
unite different fields and require the
development of mutual understanding
and cooperation across disciplines.

Connecting Global Priorities: Biodiversity and Human Health
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Multi-disciplinary research and approaches
can provide valuable insights on the drivers
of disease emergence and spread, contribute to
identifying previous patterns of disease risk,
and help predict future risks through the lens
of social-ecological systems. Such challenges
necessitate engagement of many stakeholders,
including governments, civil society, and non-
governmental and international organizations.
Integrative approaches such as these make it
possible to maximize resource efficiency as
well as conservation, health and development
outcomes. While their value is increasingly
recognized for infectious disease prevention
and control, their wider applications and
benefits can also extend to other areas. For
example, to the assessment of environmental
health exposures and outcomes, better
understanding of the health services provided
by biodiversity, and of how anthropogenic
changes to an ecosystem or biodiversity may
influence disease risks.

WATER, AIR QUALITY AND HEALTH

Access to clean water is fundamental to human health
and a priority for sustainable development. Yet,
almost 1 billion people lack access to safe drinking
water and 2 million annual deaths are attributable to
unsafe water, sanitation and hygiene. Biodiversity and
ecosystems play a major role in regulating the quantity

and quality of water supply but are themselves
degraded by pollution.

10.Ecosystems provide clean water that

underpin many aspects of human health.
All terrestrial and freshwater ecosystems
play a role in underpinning the water cycle
including regulating nutrient cycling and soil
erosion. Many ecosystems can also play a role
in managing pollution; the water purification
services they provide underpin water quality.
Mountain ecosystems are of particular
significance in this regard. Many protected
areas are established primarily to protect water
supplies for people.

11. Freshwater ecosystems, such as rivers, lakes

and wetlands, face disproportionately high
levels of threats due largely to demands on
water and impacts of human activities such
as dam construction and mining. In some
regions, up to 95% of wetlands have been lost
and two-thirds of the world’s largest rivers
are now moderately to severely fragmented
by dams and reservoirs. Freshwater species
have declined at a rate greater than any other
biome, with the sharpest decline in tropical
freshwater biomes. More than one-third
of the accessible renewable freshwater on
earth is consumptively used for agriculture,
industrial and domestic use, which often leads
to chemical pollution of natural water sources.
Other human activity, such as mining, can also
lead to bioaccumulation and biomagnification.

12.Impaired water quality results in

significant social and economic costs.
Ecosystem degradation—for example through
eutrophication caused by excessive nutrients—
is a major cause of declines in water quality.
Left untreated, poor quality water results in
massive burdens on human health, with the
most pronounced impacts on women, children
and the poor. Maintaining or restoring healthy
ecosystems (for example, through protected
areas) is a cost-effective and sustainable way
to improve water quality while also benefitting
biodiversity.

Connecting Global Priorities: Biodiversity and Human Health
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13.Water-related infrastructure has positive

and negative impacts on biodiversity,
livelihoods, and human health. Altered
waterways (e.g. dams, irrigation canals,
urban drainage systems) can provide valuable
benefits to human communities, but may be
costly to build and maintain, and in some
cases increase risks (e.g. flood risk from coastal
wetlands degradation). They can also diminish
native biodiversity and sometimes increase
the incidence of water-borne or water-related
illnesses such as schistosomiasis. Approaches
integrating benefits of both physical/built
and natural infrastructure can provide more
sustainable and cost-effective solutions.

Air pollution is one of the most significant

environmental health risks worldwide, responsible for
seven million deaths in 2012. Bronchial asthma and
chronic obstructive pulmonary disease are on the rise.
Cardiovascular disease, immune disorders, various
cancers, and disorders of the eye, ear, nose and throat
are also affected by air pollution. Air pollution also
affects biodiversity; it can reduce plant biodiversity
and affect other ecosystem services, such as clean
water and carbon storage.

14. Ecosystems may affect air quality and have

primarily beneficial outcomes for human
health. Ecosystems affect air quality in
three main ways: (1) Deposition — ecosystems
directly remove air pollution, through
absorption or intake of gases through leaves,
and through direct deposition of particulate
matters on plant surfaces; (2) Changes in
meteorological patterns — as ecosystems affect
local temperature, precipitation, air flows,
etc., they also affect air quality and pollutant
emissions. By altering climate and shading
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buildings, ecosystems in cities alter energy
use and consequent greenhouse gas emissions;
(3) Emissions — many ecosystems emit volatile
organic carbons (VOCs) including terpenes
and arenes. While sometimes considered
as pollutants, many natural VOCs play a
critical role in atmospheric chemistry and air
quality regulation. Ecosystems also release
pollen, sometimes associated with acute
respiratory problems. Burning of vegetation
is also associated with significant pollution
emissions.

15.Components of biodiversity can be used

as bioindicators of known human health
stressors, as well as in air and water quality
mapping, monitoring, and regulation.
Lichens are among the most widely