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Foreword

ur food and agricultural systems depend in countless ways on the plants,

animals and micro-organisms that comprise and surround them. Biodiversity,

at every level from genetic, through species to ecosystem, underpins the
capacity of farmers, livestock keepers, forest dwellers, fishers and fish farmers to
produce food and a range of other goods and services in a vast variety of different
biophysical and socio-economic environments. It increases resilience to shocks and
stresses, provides opportunities to adapt production systems to emerging challenges
and is a key resource in efforts to increase output in a sustainable way. It is vital to
efforts to meet the Sustainable Development Goals (SDGs) of the 2030 Agenda.

Over the last two decades, FAO has prepared country-driven global assessments of
the genetic resources of crop plants, livestock and forest trees. An assessment covering
aquatic genetic resources will shortly be published. What has been missing to date has
been an assessment of how biodiversity as a whole contributes to food and agriculture,
including “associated biodiversity”, the myriad components of biodiversity that support
food and agricultural production by providing services such as pollination, pest control,
soil formation and maintenance, carbon sequestration, purification and regulation of
water supplies, reduction of disasters threats, and the provision of habitat for other
beneficial species. The urgency of closing knowledge gaps in this field is underlined
by the mounting evidence that the world’s biodiversity is under severe threat and by
the ever-growing challenges facing food and agriculture, including particularly those
related to the impacts of climate change. The publication of The State of the World'’s
Biodiversity for Food and Agriculture is therefore a significant and timely milestone.

Like all the global assessments prepared under the auspices of FAO’s Commission
on Genetic Resources for Food and Agriculture, a key characteristic of this report is
its country-driven nature. Ninety-one countries prepared and submitted reports on
the state of their biodiversity for food and agriculture and its management, focusing
particularly on associated biodiversity and its role in the supply of supporting and
regulating ecosystem services and on wild species that are sources of food. The
reporting process provided an opportunity for countries to identify needs and priorities
in terms of promoting the sustainable use and conservation of these resources, both at
national level and internationally.

Parts of the global report make sombre reading. It is deeply concerning that in so
many production systems in so many countries biodiversity for food and agriculture and
the ecosystem services it provides are reported to be in decline. The foundations of our
food systems are being undermined, often, at least in part, because of the impact of
management practices and land-use changes associated with food and agriculture. It is
also abundantly clear that the state of knowledge of many components of biodiversity,
including in particular invertebrates and micro-organisms, is very inadequate and that
this contributes to their neglect. The good news is that many management practices
and approaches that rely on the maintenance of abundant and diverse biological
communities, or that can otherwise be considered biodiversity friendly, are attracting
growing interest and in many cases are becoming more widely adopted.
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The importance of biodiversity and its roles in the food and agriculture sector is
increasingly being acknowledged in international policy agendas. This recognition
needs to be translated into action. Key tasks include addressing the drivers of
biodiversity loss within the food and agriculture sector and beyond, strengthening
in situ and ex situ conservation measures, and increasing the uptake of management
practices that promote the contributions of biodiversity to sustainable production.
Coordinated and collaborative action on the part of the international community is
essential. This report will make a valuable contribution to these efforts and to raising
awareness of the vital importance of biodiversity to food and agriculture.

José Graziano da Silva
FAO Director-General
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About this publication

Background

This report presents the first global assessment of biodiversity for food and agriculture
(BFA). It complements other global assessments prepared under the auspices of the
Commission on Genetic Resources for Food and Agriculture (see Box 1), which have
focused on the state of genetic resources within particular sectors of food and agriculture.

Box 1
The Commission on Genetic Resources for Food and Agriculture

With 178 countries and the European Union genetic resources and biological diversity for food
as its members, the Commission on Genetic and agriculture. In response to these assessments,
Resources for Food and Agriculture provides a the Commission develops global plans of action,
unique intergovernmental forum that specifically codes of conduct or other policy instruments and
addresses biological diversity for food and monitors their implementation. The Commission
agriculture. The main objective of the Commission raises awareness of the need to conserve and

is to ensure the sustainable use and conservation sustainably use biological diversity for food and
of biodiversity for food and agriculture and the agriculture and fosters collaboration among

fair and equitable sharing of benefits derived from  countries and other relevant stakeholders to

its use, for present and future generations. The address threats to this biodiversity and promote its
Commission guides the preparation of periodic sustainable use and conservation.

global assessments of the status and trends of

Scope and contents of the report

The State of the World’s Biodiversity for Food and Agriculture (SOW-BFA) addresses the
sustainable use, development and conservation of BFA worldwide. BFA is taken to include
the diversity of animals, plants and micro-organisms at the genetic, species and ecosystem
levels that sustain structures, functions and processes in and around production systems
and provide food and non-food agricultural products.

The report consists of the following five parts.

Part A - Overview: Chapter 1 describes the context for the assessment and presents key
concepts and definitions used. Chapter 2 provides an overview of the contributions that
BFA makes to the supply of multiple ecosystem services, to livelihoods, to the resilience of
production systems, to the sustainable intensification of food and agricultural production,
and to food security and nutrition.

Part B — Drivers, status and trends: Chapter 3 discusses the major drivers of change
affecting BFA. Chapter 4 presents an analysis of the status and trends of BFA, including a
discussion of the state of knowledge in this field.

Part C — State of management: Chapter 5 considers the state of use of BFA, including
discussions of landscape, seascape and ecosystem approaches, diversification in production
systems, and management practices that utilize BFA or are considered to promote its
conservation and sustainable use. This chapter also addresses the roles of micro-organisms
in food processing, in agro-industrial practices and in the digestive processes of ruminant
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animals. Finally, it includes a discussion of breeding (genetic improvement) activities for
various categories of BFA. Chapters 6 and 7, respectively, address the state of characterization
and conservation efforts for BFA.

Part D - Enabling frameworks: Chapter 8 describes the state of policies, institutions and
capacities that support the conservation and sustainable use of BFA.

Part E — Conclusions: Chapter 9 presents a discussion of needs and challenges in the
management of BFA.

The reporting and preparatory process

At its Eleventh Regular Session, in 2007, the Commission adopted a number of outputs
and milestones to be addressed in its Multi-year Programme of Work," including the
presentation, at its Sixteenth Regular Session, of the SoW-BFA.2 The Commission stressed
that the preparation of the report should be based on information from country reports
and should also draw on thematic studies, reports from international organizations and
inputs from other relevant stakeholders, including centres of excellence in developing
countries. It further stressed that the report should focus on interactions between sectors
and on cross-sectoral matters, taking full advantage of existing information sources,
including sectoral assessments. It also suggested that priority be given to information not
available in existing sources. At its Sixteenth Regular Session, which was held in 2017, the
Commission considered a draft of the SOW-BFA and requested FAO to finalize it, taking into
account comments submitted by Members and Observers, by the end of 2018.

Inputs to the report
The main sources used to prepare the SOW-BFA were as follows:

Country reports
In June 2013, FAO invited countries to officially nominate national focal points to lead the
preparation of country reports to be submitted to FAO to support the preparation of the
SoW-BFA. FAO prepared guidelines to support the development of country reports. The
guidelines outlined the suggested content of the report and provided questions to assist
countries with their analysis and with the development of each section of the report. The
guidelines were made available in all six official FAO languages (Arabic, Chinese, English,
French, Russian and Spanish), both in read-only form and as a dynamic version into which
countries could enter their responses in order to generate a preformatted country report.?

Between March and May 2016, in response to a request by the Commission at its
preceding session, FAO organized a series of informal regional consultations at which
countries and other stakeholders could share knowledge and information on the state
of BFA and discuss needs and priorities with respect to its conservation and sustainable
use. The informal regional consultations also served to support national focal points in
the finalization of their country reports. As background documentation for each informal
regional consultation, FAO prepared a draft regional synthesis report based on the country
reports that had thus far been submitted. The regional synthesis reports were subsequently
finalized based on feedback received from the participants of the informal regional
consultations and on additional country reports received.

By 30 June 2017, the deadline set by the Commission, 91 country reports had been
received (see Table 1).

' CGRFA-11/07/Report, paragraph 90.
2 CGRFA-14/13/Report, paragraph 14.
3 The dynamic questionnaire was made available in Chinese, English, French, Russian and Spanish.
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TABLE 1
Overview of country reports and their regional distribution

Region Countries
Angola, Burkina Faso, Cameroon, Chad, Eswatini, Ethiopia, Gabon, Gambia, Guinea, Kenya,
Africa (19) Mali, Niger, Rwanda, Senegal, Sierra Leone, Togo, United Republic of Tanzania, Zambia,
Zimbabwe
Asia'? (9) Afghanistan, Bangladesh, Bhutan, China, India, Malaysia, Nepal, Sri Lanka, Viet Nam

Belgium, Bulgaria, Belarus, Croatia, Denmark, Estonia, Finland, France,’ Georgia, Germany,
Europe and Central Asia (23) Hungary, Ireland, Malta, Netherlands, Norway, Poland, Slovakia, Slovenia, Spain, Sweden,
Switzerland, Turkey, United Kingdom

Latin America and the Argentina, Bahamas, Brazil, Costa Rica, Ecuador, El Salvador, Grenada, Guyana, Jamaica,
Caribbean (16) Mexico, Nicaragua, Panama, Paraguay, Peru, Saint Lucia, Suriname

Algeria, Egypt, Iraq, Jordan, Lebanon, Morocco, Oman, Qatar, Saudi Arabia, Sudan, Syrian

Near East and North Africa (13) Arab Republic, United Arab Emirates, Yemen

North America (1) United States of America
- Cook Islands, Fiji, Kiribati, Nauru, Niue, Palau, Papua New Guinea, Samoa, Solomon Islands,
Pacific (10) T
onga
Notes:

T The Lao People’s Democratic Republic submitted as a country report its National Agro-biodiversity Programme and
Action Plan Il (2015-2025). Selected information from this report is presented.

2 Selected information from the country report of Japan, submitted in 2018, is presented.

3 France submitted a draft report.

Reports from international organizations

In April 2016, FAO invited 55 international organizations to report on their activities related
to the management of BFA and provided them with a standardized questionnaire for the
preparation of their reports. Responses were received from the following organizations:
Africa Rice Center; African Union - Interafrican Bureau for Animal Resources; African Union
Commission, Department of Rural Economy and Agriculture; Bioversity International;
Caribbean Agricultural Research and Development Institute; Centre for Agriculture and
Biosciences International; Global Crop Diversity Trust; IFOAM Organics International; Inter-
American Institute for Cooperation on Agriculture; International Atomic Energy Agency;
International Center for Agricultural Research in the Dry Areas; International Center for
Tropical Agriculture; International Centre of Insect Physiology and Ecology; International
Food Policy Research Institute; International Fund for Agricultural Development;
International Institute of Tropical Agriculture; International Maize and Wheat Improvement
Center; International Union for Conservation of Nature; International Rice Research
Institute; Pacific Organic and Ethical Trade Community; Secretariat of the Convention on
Biological Diversity; Slow Food; Tropical Agricultural Research and Higher Education Center;
United Nations Environment Programme — World Conservation Monitoring Centre; World
Agroforestry Centre; World Bank. In addition, Oxfam voluntarily provided a report entitled
Women’s roles in biodiversity management from lessons to practice and impact: scaling
up pathways in people’s biodiversity management, containing case studies from Peru
Viet Nam and Zimbabwe.
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http://www.fao.org/3/CA1113EN/ca1113en.pdf

FIGURE 1
Assignment of countries to regions in this report

Africa I Europe and Central Asia W Near East and North Africa I Pacific
I Asia B Latin America and the Caribbean [ North America
Source: FAO.
Thematic studies

The following four thematic studies providing in-depth analysis of specific topics relevant
to BFA were prepared for the SoW-BFA:
e Biodiversity for food and agriculture: the perspectives of small-scale food providers;
e The contributions of biodiversity for food and agriculture to the resilience of
production systems;
e Contributions of biodiversity to the sustainable intensification of food production;
e Biodiversity for food and agriculture and ecosystem services.

Regional synthesis reports

As described above, the series of informal regional consultations held in 2016 involved the
preparation of a regional synthesis report for each region where consultations were held.
The contents of these synthesis reports served as source material for the global analysis
presented in the SOW-BFA.

State of the world reports

The subsections of the SOW-BFA that address plant (crop), animal (livestock), forest and
aquatic genetic resources draw heavily on the respective global assessments (state of the
world reports) published or in preparation under the auspices of the Commission.

Other sources

In addition to the sources mentioned above, the SoW-BFA draws on a range of literature
and data sources. The latter include FAQ's statistical database FAOSTAT,* the FAO/INFOODS
Food Composition database for biodiversity,® the Domestic Animal Diversity Information
System,® the World Information and Early Warning System on Plant Genetic Resources for

4 http://www.fao.org/faostat/en/
> http://www.fao.org/infoods/infoods/tables-and-databases/facinfoods-databases/en/
6 http://www.fao.org/dad-is/en/
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Food and Agriculture’ and The International Union for Conservation of Nature’s Red List of
Threatened Species.®

Regional classification of countries

The assignment of countries to regions for the purposes of the SoW-BFA follows the regional
groupings used in FAO statistics and for election purposes (Figure 1). Seven regions are
distinguished: Africa; Asia; Europe and Central Asia; Latin America and the Caribbean; Near
East and North Africa; North America; and Pacific.

7 http://www.fao.org/wiews/en/
8 https://www.iucnredlist.org/

XXXVi



Executive summary

What is biodiversity for food and agriculture?

Biodiversity is the variety of life at genetic, species and ecosystem levels. Biodiversity for
food and agriculture (BFA) is, in turn, the subset of biodiversity that contributes in one
way or another to agriculture and food production. It includes the domesticated plants
and animals raised in crop, livestock, forest and aquaculture systems, harvested forest and
aquatic species, the wild relatives of domesticated species, other wild species harvested for
food and other products, and what is known as “associated biodiversity”, the vast range of
organisms that live in and around food and agricultural production systems, sustaining them
and contributing to their output. Agriculture is taken here to include crop and livestock
production, forestry, fisheries and aquaculture.’

About this report

The State of the World'’s Biodiversity for Food and Agriculture provides an assessment of
biodiversity for food and agriculture (BFA) and its management worldwide, drawing on
information provided in 91 country reports (prepared by over 1 300 contributors), 27 reports
from international organizations and inputs from over 175 authors and reviewers.

It describes the many contributions that BFA makes to food security and nutrition,
livelihoods, the resilience of production systems, the sustainable intensification of food
production and the supply of multiple ecosystem services; the major drivers of change
affecting BFA; the status and trends of various components of BFA; the state of management
of BFA; the state of policies, institutions and capacities that support the sustainable use and
conservation of BFA; and needs and challenges in the management of BFA.

Key findings
1. Biodiversity is essential to food and agriculture

Biodiversity for food and agriculture is indispensable to food security, sustainable development
and the supply of many vital ecosystem services. Biodiversity makes production systems and
livelihoods more resilient to shocks and stresses, including to the effects of climate change.
It is a key resource in efforts to increase food production while limiting negative impacts on
the environment. It makes multiple contributions to the livelihoods of many people, often
reducing the need for food and agricultural producers to rely on costly or environmentally
harmful external inputs. The country reports highlight the importance of biodiversity, at
genetic, species and ecosystem levels, to efforts to address the challenges posed by diverse
and changing production systems. Many emphasize the role of diversification — using multiple
species, integrating the use of crop, livestock, forest and aquatic resources, and conserving and
managing habitat diversity at landscape or seascape scale — in promoting resilience, improving
livelihoods and supporting food security and nutrition.

T For the purpose of the country-reporting process, biodiversity for food and agriculture was defined as follows: “...the
variety and variability of animals, plants and micro-organisms at the genetic, species and ecosystem levels that sustain
the ecosystem structures, functions and processes in and around production systems, and that provide food and non-
food agricultural products.” More information on key concepts is provided in Section 1.5.
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2. Multiple interacting drivers of change are affecting biodiversity for food
and agriculture

While a range of drivers of change are having major negative impacts on biodiversity for
food and agriculture and the ecosystem services it delivers, some provide opportunities
to promote more sustainable management. Analysis of the country reports and the wider
literature indicates that BFA is affected by a variety of drivers operating at a range of
levels: major global trends such as changes in climate, international markets and demo-
graphy give rise to more immediate drivers such as land-use change, pollution and overuse
of external inputs, overharvesting and the proliferation of invasive species. Interactions
between drivers often exacerbate their effects on BFA. Demographic changes, urbanization,
markets, trade and consumer preferences are reported to have a strong influence on
food systems, frequently with negative consequences for BFA and the ecosystem services
it provides. However, such drivers are also reported to open opportunities to make food
systems more sustainable, for example through the development of markets for biodiversity-
friendly products. Many of the drivers that have negative impacts on BFA, including
overexploitation, overharvesting, pollution, overuse of external inputs, and changes in land
and water management, are at least partially caused by inappropriate agricultural practices.
The driver mentioned by the highest number of countries as having negative effects
on regulating and supporting ecosystem services is changes in land and water use and
management. Loss and degradation of forest and aquatic ecosystems and, in many production
systems, transition to intensive production of a reduced number of species, breeds and
varieties, remain major drivers of loss of BFA and ecosystem services. Countries report that
the maintenance of traditional knowledge related to BFA is negatively affected by the loss of
traditional lifestyles as a result of population growth, urbanization and the industrialization of
agriculture and food processing, and by overexploitation and overharvesting. Policy measures
and advances in science and technology are largely seen by countries as positive drivers that
offer ways of reducing the negative effects of other drivers on BFA. They provide critical
entry points for interventions supporting sustainable use and conservation. However, policies
intended to promote the sustainable management of BFA are often weakly implemented.

3. Biodiversity for food and agriculture is declining

Many key components of biodiversity for food and agriculture at genetic, species and
ecosystem levels are in decline. Evidence suggests that the proportion of livestock breeds
at risk of extinction is increasing, and that, for some crops and in some areas, plant diversity
in farmers’ fields is decreasing and threats to diversity are increasing. Nearly a third of
fish stocks are overfished and a third of freshwater fish species assessed are considered
threatened. Countries report that many species that contribute to vital ecosystem services,
including pollinators, natural enemies of pests, soil organisms and wild food species, are in
decline as a consequence of the destruction and degradation of habitats, overexploitation,
pollution and other threats. Key ecosystems that deliver numerous services essential to food
and agriculture, including supply of freshwater, protection against hazards and provision of
habitat for species such as fish and pollinators, are declining rapidly.

Knowledge of associated biodiversity, in particular micro-organisms and invertebrates,
and of its roles in the supply of ecosystem services needs to be improved. While a large
amount of information has been accumulated on the characteristics of the domesticated
species used in food and agriculture, many information gaps remain, particularly for species,
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varieties and breeds that are not widely used commercially. Information on wild food species
is also often limited. Many associated-biodiversity species have never been identified and
described, particularly in the case of invertebrates and micro-organisms. Even when they
have, their functions within the ecosystem often remain poorly understood. Over 99 percent
of bacteria and protist species remain unknown. For several types of associated biodiversity,
including soil micro-organisms and those used for food processing, advances in molecular
techniques and sequencing technologies are facilitating characterization. Several countries
have active programmes for characterizing soil micro-organisms using molecular methods.
In many countries, however, gaps in terms of skills, facilities and equipment constrain
opportunities to benefit from these developments.

Monitoring programmes for biodiversity for food and agriculture remain limited. Assessment
and monitoring of the status and trends of BFA at national, regional and global levels are
uneven and often limited. Even in developed regions, where the population trends of many
species are well monitored and there are numerous ongoing research projects on the links
between biodiversity and food and agriculture, available data often provide only a snapshot
of the status of individual species (or groups of species) in particular production systems,
habitats or geographical areas. While it is clear that many components of BFA are declining,
lack of data often constrains the planning and prioritization of effective remedial measures.

4. The use of many biodiversity-friendly practices is reported to be increasing

The sustainable use and conservation of biodiversity for food and agriculture call for
approaches in which genetic resources, species and ecosystems are managed in an
integrated way in the context of production systems and their surroundings. In particular
for many types of associated biodiversity and wild foods, sustainable use and conservation
require in situ or on-farm management integrated into strategies at ecosystem or landscape
levels. Ex situ conservation should serve as a complementary strategy.

The use of a wide range of management practices and approaches regarded as favourable
to the sustainable use and conservation of biodiversity for food and agriculture is reported
to be increasing. Eighty percent of reporting countries indicate that one or more of the
biodiversity-focused practices on which they were invited to report are being used in one or
more types of production system. A much higher proportion of OECD countries than non-
OECD countries report the use of these practices. However, it is difficult to fully evaluate
the extent to which these approaches are being implemented, because of the variety of
scales and contexts involved and the absence of data and appropriate assessment methods.
Although countries generally indicate that the impacts of the biodiversity-focused practices
on diversity are perceived to be positive, they emphasize the need for more research in this
regard, even for practices where research on production issues is well established. Many
biodiversity-focused practices are relatively complex and require good understanding of
the local ecosystem. They can be knowledge intensive, context specific and provide benefits
only in the relatively long term. Many countries note major challenges in up-scaling such
practices, and the need to promote them through capacity-development and strengthening
policy frameworks.

Although efforts to conserve biodiversity for food and agriculture in situ and ex situ

are increasing, levels of coverage and protection are often inadequate. Crop, livestock,
forest and aquatic genetic resources are conserved in situ through a variety of approaches,
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including promotion of their sustainable use in production systems and the establishment
of protected and other designated areas. However, many species and populations remain
inadequately protected. Relatively few in situ conservation programmes are reported to
explicitly target associated biodiversity and its roles in the supply of ecosystem services,
although such programmes are increasing. Most associated-biodiversity species targeted
are conserved through the promotion of biodiversity-friendly production practices, the
establishment of protected areas, or policy and legal measures aimed at restricting activities
that damage biodiversity. Ex situ conservation efforts for BFA are increasing, in particular
for plant genetic resources, although many gaps in coverage remain. Much of the diversity
present in minor crops, and in livestock, forest and aquatic species, is also not yet secured ex
situ. Although limited, public- and private-sector ex situ conservation initiatives for targeted
species of associated biodiversity have been established, with many countries, for instance,
holding culture collections of micro-organisms used in agriculture or in agrifood industries.
Eight percent of the wild species reported by countries to be used for food are reported to
be subject to in situ conservation measures and 13 percent to be conserved ex situ.

5. Enabling frameworks for the sustainable use and conservation of biodiversity for
food and agriculture remain insufficient

Enabling frameworks for the sustainable use and conservation of biodiversity for food
and agriculture urgently need to be established or strengthened. Most countries have
put in place legal, policy and institutional frameworks targeting the sustainable use and
conservation of biodiversity as a whole. Policies addressing food and agriculture are reported
to be increasingly based on ecosystem, landscape and seascape approaches. However, legal
and policy measures explicitly targeting wild foods or components of associated biodiversity
and their roles in supplying ecosystem services are not widespread. Constraints to the
development and implementation of effective policy tools include a lack of awareness among
policy-makers and other stakeholders of the importance of BFA, and in particular wild foods
and associated biodiversity, to livelihoods and food security. There is a large knowledge
gap in terms of how existing policies are affecting these components of biodiversity and
the ecosystem services they provide. Diverging interests among stakeholders hamper the
development and implementation of laws, policies and regulations, as do shortages of
human and financial resources.

Research on food and agricultural systems needs to become more multidisciplinary,
more participatory and more focused on interactions between different components of
biodiversity for food and agriculture. Improvements to the sustainable use and conservation
of BFA are often constrained by a lack of understanding of interactions between sectors
(crop and livestock production, forestry, fisheries and aquaculture), between wild and
domesticated biodiversity, and between the ecological and socio-economic components of
production systems. Cooperation across disciplines, and greater involvement of producers
and other stakeholders in research projects, can help to overcome these knowledge gaps.

Improving the management of biodiversity for food and agriculture and enhancing its
contributions to ecosystem services call for better multistakeholder, cross-sectoral and
international cooperation. Ensuring the sustainable use of BFA requires effective actions
by relevant authorities and improved collaboration among a range of stakeholder groups
(producers and their organizations, consumers, suppliers and marketers, policy-makers,
and national and international governmental and non-governmental organizations) across
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the sectors of food and agriculture and between the food and agriculture sector and the
environment/nature-conservation sector. The management of BFA spans international
borders and the conventional boundaries between sectors. Frameworks for cooperation
at national, regional and international levels in the management of genetic resources are
relatively well developed in the individual sectors of food and agriculture. Cross-sectoral
cooperation and multistakeholder collaborative activities specifically targeting associated
biodiversity and wild foods are less widespread and need to be expanded and strengthened.

What needs to be done?

Securing and enhancing the multiple roles of BFA will require sustainable use and
conservation of the ecosystems, species and genetic diversity that compose it. For this to
happen, knowledge of the roles of biodiversity in the ecological processes that underpin food
and agricultural production needs to be strengthened, and used to develop management
strategies that protect, restore and enhance these processes across a range of scales.
Establishing effective policy and outreach measures will be needed to support the uptake
of management practices that sustainably use biodiversity to promote food and livelihood
security and resilience.

The country-driven process of preparing The State of the World’s Biodiversity for Food and
Agriculture has led to the identification of numerous gaps, needs and potential actions in
the management of BFA. The next step is to take action. Over the years, the Commission on
Genetic Resources for Food and Agriculture has overseen the development of global plans
of action for genetic resources in the plant, animal and forest sectors. Implementation of
these instruments needs to be stepped up. Consideration also needs to be given to how
the international community can more effectively promote synergies in the management
of all components of biodiversity, across these sectors and others, in the interests of a more
sustainable food and agriculture.
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Biodiversity and the
challenges facing global food
and agriculture

Supplying enough safe and nutritious food for
a growing world population poses many chal-
lenges. Among the most serious is the need to
increase food production globally without under-
mining the capacity of the world’s lands and seas
to meet the food needs of future generations
and to deliver other essential ecosystem services.
Despite repeated warnings about the rapid loss of
biodiversity (e.g. MEA, 2005a; Steffen et al.,
2015) and the mounting evidence of its key role
in food security and nutrition (Bommarco, Kleijn
and Potts, 2013; Cunningham et al., 2013; Diaz et
al., 2011; FAO and PAR, 2011; Pinstrup-Andersen,
2013; Rockstrom et al., 2017; Sunderland, 2011;
Tittonell et al., 2016; Tscharntke et al., 2012), pro-
duction systems worldwide are becoming ever less
diverse in terms of the ecosystems, species and
within-species genetic resources they comprise
(FAO, forthcoming, 2010a, 2014a, 2015a; Khoury
et al., 2014; Macfadyen et al., 2015).

In many parts of the world, biodiverse agri-
cultural landscapes in which cultivated land is
interspersed with uncultivated areas such as
woodlands, pastures and wetlands have been, or
are being, replaced by large areas of monocul-
ture, farmed using large quantities of external
inputs such as pesticides, mineral fertilizers and
fossil fuels. Livestock production is increasingly
becoming geographically separated from crop
production, with animals often raised in landless
production units, heavily dosed with veterinary
drugs and fed on feedstuffs produced elsewhere

Introduction

and transported over long distances (FAO, 2009a,
2015a; Steinfeld et al., eds., 2010). Although high
levels of crop and livestock production have been
achieved, this has often come at the cost of major
disruptions to the integrity of terrestrial and
aquatic ecosystems, of declining opportunities for
mutually beneficial interactions between sectors,
and of the loss of components of biodiversity that
provide services such as pollination, pest control
and nutrient cycling. Many grasslands are being
degraded by excessive or badly managed grazing
or being converted for use in crop production
or for other purposes (FAO, 2011a). The world’s
soils and their biodiversity are beset by threats
such as erosion, loss of organic carbon, nutrient
imbalances, salinization and contamination with
pollutants (FAO and ITPS, 2015).

Overfishing threatens marine resources world-
wide. Changes in fishing activities by international
fleets are exerting particular pressure in the waters
of some developing countries, in part because of
the use of “flags of convenience” (Ferrel, 2005;
Miller and Sumaila, 2014). As of 2015, an esti-
mated 33.1 percent of world fish stocks were
being fished at unsustainable levels (FAO, 2018a).
Overfishing is also affecting many of the world’s
lakes and rivers (ibid.).

Over recent decades, growing global demand
for fish has increasingly been met by aquacul-
ture. Although fish farming offers opportunities
to diversify production through polyculture or
through integration with other production activ-
ities, it is also becoming increasingly intensified.
Some systems use non-native species, which creates
the risk of escapes that may harm local biodiversity
(Lee and Gordon, 2006; McGinnity et al., 2003).
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Forest loss represents a major global threat to
biodiversity and the supply of ecosystem services
such as habitat provisioning, clean water, soil
conservation and protection, and carbon seques-
tration (FAO, 2018b). Although rates of loss have
decreased (and gone into moderate reverse in
some regions), global forest area continues to
decline, with the early part of this century seeing
net losses in sub-Saharan Africa, Latin America and
Southeast Asia (ibid.). The main cause of deforest-
ation in these regions is conversion to agriculture,
with illegal logging, fires and fuelwood extraction
also contributing (ibid.). Remaining forests are
threatened by degradation and fragmentation
(Haddad et al., 2015).

The food and agriculture sector is a major con-
tributor to greenhouse-gas emissions. For example,
livestock production chains are estimated to be
responsible for 14.5 percent of anthropogenic
greenhouse-gas emissions (FAO, 2017a; Gerber et
al., 2013). At the same time, climate change poses
enormous threats to food and agriculture, includ-
ing through its impacts on the species and eco-
systems — from soil micro-organisms to coral reefs
- that underpin production (FAO, 2015b). Loss of
biodiversity in turn threatens the capacity of eco-
systems used for food and agriculture to seques-
ter carbon and reduces the options available for
modifying production systems in the interests of
climate change mitigation and adaptation (Chen
et al., 2018; Henry et al., 2009; FAO, 2015b).

As the outcome of the first country-driven
global assessment addressing all components of
biodiversity of significance to food and agricul-
ture across all sectors, this report, prepared by
FAO at the request of its Commission on Genetic
Resources for Food and Agriculture, aims to shed
light both on the nature of these challenges and
on opportunities to address them. It identifies
and assesses the contributions that biodiversity
makes to the supply of ecosystem services rele-
vant to food and agriculture, to the resilience of
production systems, to efforts to intensify pro-
duction sustainably, to the livelihoods of farmers,
livestock keepers, fishers, fish farmers and forest
dwellers, and to food security and nutrition. It

documents what is known about the status and
trends of these components of biodiversity, and
identifies and assesses the impacts of major drivers
of change affecting them. It also documents the
state of adoption of management practices and
strategies in food and agriculture that use bio-
diversity or contribute to its conservation, the
state of programmes addressing the characteriza-
tion and conservation of components of biodiver-
sity relevant to food and agriculture, and the state
of policy and institutional frameworks for the
management of these resources. It identifies key
gaps and needs in terms of knowledge, capacity
and resources and pinpoints priority actions that
can help to address them.

What is biodiversity
for food
and agriculture?

Put simply, biodiversity is the variability that
exists among living organisms (both within and
between species) and the ecosystems of which
they are part. In turn, biodiversity for food and
agriculture (BFA) is the biodiversity that in one
way or another contributes to agriculture and
food production (see Section 1.5 for more formal
definitions of these terms). It includes not only the
domesticated crops and livestock raised by farmers
and livestock keepers, the trees planted and har-
vested by forest dwellers and the aquatic species
harvested or raised by fishers and aquaculture
practitioners, but also the myriad other species of
plants, animals and micro-organisms that under-
pin production, whether by creating and main-
taining healthy soils, pollinating plants, purify-
ing water, providing protection against extreme
weather events, enabling ruminant animals to
digest fibrous plant materials or delivering any
of a range of other vital services. It also includes
wild species (beyond the already-noted harvested
aquatic species and forest trees) that are har-
vested for food and for other purposes. Finally, it
includes micro-organisms used in food processing
and in various agro-industrial processes.
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It is difficult to establish definite boundaries
to BFA. Crops and livestock and farmed or
wild-harvested trees and aquatic species all
clearly contribute directly to food security and
livelihoods. In many cases, they also provide
other services that support food and agricultural
production. For example, a tree or a herbaceous
crop plant may help to protect the soil against
erosion or to create a favourable microclimate
for other components of the production
system, a farmed animal may remove weeds
or provide manure to fertilize crops, or a
filter-feeding mollusc raised in aquaculture
may contribute to water purification. Many
of the other species that live in and around
production systems also make relatively direct
and clearly identifiable contributions to food
and agriculture, for example the role of bees in
pollination or ladybird beetles in removing aphid
pests from crop plants. However, the health of
a crop, grassland, forest, marine or freshwater
production system is influenced by an enormous
range of ecological processes, many of which are
complex and not well understood. These process
operate on a variety of scales, ranging from very
local to global, and cross the boundaries between
production systems, between the sectors of food
and agriculture and between managed and
unmanaged ecosystems. To provide a concrete
example, a crop plant may benefit from soil-
maintaining services provided by earthworms
living in the immediate vicinity, from pollination
services provided by insects that depend on the
biodiversity present in hedgerows or uncultivated
areas at the edge of the field, and from climate-
regulating services provided by distant forest,
grassland or ocean biodiversity.

BFA cannot be considered in isolation from
the humans that manage production systems.
Farmers, livestock keepers, forest dwellers, fish
farmers and fishers constantly engage with their
environments, shaping them to varying degrees
and utilizing components of biodiversity in
different combinations to meet their needs. Many
domesticated species have been used, developed
and maintained by humans for thousands of years.

Biodiversity for food
and agriculture
and global policy agendas

Over recent decades, the importance of biodi-
versity to food security and nutrition, rural and
coastal livelihoods and sustainable development
more generally has gradually been acquiring
greater recognition on international agendas
(Figure 1.1). 1983 saw the establishment of
the Commission on Plant Genetic Resources
- an intergovernmental body with a secretar-
iat hosted by FAO — which in 1995 became the
Commission on Genetic Resources for Food and
Agriculture' and acquired a mandate covering
all components of biodiversity of relevance
to food and agriculture. Over the years, the
Commission has overseen global assessments of
genetic resources in the crop, livestock, forest
and aquatic sectors and negotiated global plans
of action for genetic resources in the first three
(FAO, forthcoming, 1997, 2007a, 2007b, 2010a,
2011b, 20144, 2014b, 2015a).

The adoption of the Convention on Biological
Diversity (CBD)? in 1992 established an interna-
tional legal framework for the conservation and
sustainable use of biodiversity, including domes-
ticated and non-domesticated species used for
food and agriculture, along with the fair and
equitable sharing of the benefits arising from
the use of genetic resources. The CBD's pro-
grammes on (inter alia) agricultural biodiversity,
forest biodiversity, dry and subhumid land biodi-
versity, inland water ecosystems and marine and
coastal biodiversity aim to promote these objec-
tives across a range of ecosystems used for food
and agriculture. The Aichi Biodiversity Targets,
adopted in 2010 as part of the CBD's Strategic
Plan for Biodiversity 2011-2020 (CBD, 2010a),
recognize the importance of BFA, including the
need to reduce or eliminate the loss of forests
(Target 5), manage and harvest fish and aquatic

' http://www.fao.org/cgrfa/en (see also Box 1 in the “About this
publication” section).
2 https://www.cbd.int
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FIGURE 1.1

Key developments in the international recognition of the importance of biodiversity for food

and agriculture

CBD Programme

of Work for
Commission’s Agrlgultu_ral
mandate B\odlver_slty
Commission on extended to cover is established GPA
Plant Genetic all biodiversity Millennium Animal Genetic GPA Forest Cancun
Resources for food and Development Resources Second GPA Genetic Resources Declaration
established agriculture Goals adopted adopted PGRFA adopted adopted adopted
000 2001 2007 2010 2011 2012 2013 2015 2016
Convention on First Global Plan Millennium Nagoya Protocol IPBES Sustainable
Biological of Action (GPA) Ecosystem adopted established Development
Diversity (CBD) for Plant Genetic Assessment . Goals adopted
adopted Resources for Food | initiated ?é;aélegéfvglrasﬂy
fF[‘GdRég”C‘d’““;e 4 International 2011-2020
) adopte Treaty on PGRFA adopted
adopted

Note: IPBES = Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services.

invertebrates and plants sustainably (Target 6),
ensure areas under agriculture, aquaculture
and forestry are managed sustainably in order
to conserve biodiversity (Target 7) and main-
tain the genetic diversity of cultivated plants
and animals and their wild relatives (Target 13).
Target 18 recognizes the importance of the tra-
ditional knowledge, innovations and practices
of indigenous and local communities for the
conservation and sustainable use of biodiver-
sity. The Nagoya Protocol on Access to Genetic
Resources and the Fair and Equitable Sharing
of Benefits Arising from their Utilization to
the Convention on Biological Diversity, a sup-
plementary agreement to the CBD adopted in
2010, established a legal framework for the
implementation of the CBD’s objective of fair
and equitable sharing of benefits arising from
the use of genetic resources.

In 2001, the International Treaty on Plant
Genetic Resources for Food and Agriculture, which
was negotiated under the aegis of the Commission,
established an international legal framework, in
harmony with the CBD, for the conservation and
sustainable use of plant genetic resources for food
and agriculture and the fair and equitable sharing
of the benefits arising from their use.

6

2012 saw the establishment of the Intergov-
ernmental Science-Policy Platform on Biodiversity
and Ecosystem Services (IPBES),? an independent
intergovernmental body that provides policy-
makers with objective scientific assessments of the
planet’s biodiversity and ecosystems, the benefits
they provide to people, and the tools and methods
available to protect and sustainably use them.

The Sustainable Development Goals, adopted
by the United Nationsin 2015 (see Box 1.1), include
a number of targets related to the conservation
and sustainable use of biodiversity in the context
of food and agriculture, as did the Millennium
Development Goals adopted in 2000.

In December 2016, the high-level ministerial
segment of the thirteenth meeting of the
Conference of the Parties to the CBD adopted
the Cancun Declaration on Mainstreaming the
Conservation and Sustainable Use of Biodiversity for
Well-being (CBD, 2016a). More than 190 countries
committed themselves to working to mainstream
biodiversity and “bearing in mind that the
agriculture, forestry, fisheries and tourism
sectors heavily depend on biodiversity and its
components, as well as on the ecosystem functions

3 https://www.ipbes.net
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Box 1.1

Biodiversity for food and agriculture, FAO and the Sustainable Development Goals

FAQ is "custodian” UN agency for 21 indicators under
Sustainable Development Goals 2, 5, 6, 12, 14 and 15, and a
contributing agency for four more. Many of these indicators
directly or indirectly measure components of biodiversity for
food and agriculture.

Goal 2 (End hunger, achieve food
security and improved nutrition and
promote sustainable agriculture)
includes a target on ensuring
sustainable food production systems and
implementing resilient agricultural practices that increase
productivity and production, that help maintain ecosystems,
that strengthen capacity for adaptation to climate change,
extreme weather, drought, flooding and other disasters and
that progressively improve land and soil quality (Target 2.4).
It also includes a target on maintaining the genetic diversity
of seeds, cultivated plants and farmed and domesticated
animals and their related wild species, and promoting access
to and fair and equitable sharing of benefits arising from the
utilization of genetic resources and associated traditional
knowledge (Target 2.5). Indicators for these targets include:
e Indicator 2.4.1: Proportion of agricultural area
under productive and sustainable agriculture;
e Indicator 2.5.1: Number of plant and animal
genetic resources for food and agriculture secured
in medium- or long-term conservation facilities; and
e Indicator 2.5.2: Proportion of local breeds, classified
as being at risk, not-at-risk or at unknown level of
risk of extinction.
Data for Indicators 2.5.1 and 2.5.2 are compiled by FAO
through the World Information and Early Warning System on
Plant Genetic Resources for Food and Agriculture (WIEWS)'
and the Domestic Animal Diversity Information System
(DAD-IS),2 both of which are managed under the guidance
of the Commission on Genetic Resources for Food and
Agriculture (see Boxes 7.1 and 7.2 for further information on
these systems).

' http/www.fao.org/wiews/en
2 http://www.fao.org/dad-islen

Goal 14 (Conserve and sustainably use
the oceans, seas and marine resources)
includes targets on the sustainable
management and protection of marine
and coastal ecosystems, action to
promote their restoration in the interest of healthy and
productive oceans, and effective regulation of harvesting

14 5

and overfishing. Indicators for this target include:
e Indicator 14.4.1: Proportion of fish stocks within
biologically sustainable levels; and
e Indicator 14.7.1: Sustainable fisheries as a
percentage of GDP in small island developing
states, least developed countries and all countries.

Goal 15 (Sustainably manage forests,
combat desertification, halt and reverse
land degradation, halt biodiversity
loss) includes targets addressing
the conservation, restoration and
sustainable use of terrestrial and inland freshwater
ecosystems and their services, sustainable management
of all types of forests and the integration of ecosystem
and biodiversity values into national and local planning,
development processes and poverty reduction strategies.
Indicators for this target include:

e Indicator 15.1.1: Forest area as a percentage of

total land area;
e Indicator 15.2.1: Progress towards sustainable

15 oo

forest management; and

e Indicator 15.4.2: Mountain Green Cover Index (a
measure of changes in the area of green vegetation
in mountain areas [forest, shrubs and pasture land,
and cropland]).

Note: For further information, see FAO (2017b) or visit FAQ's Sustainable
Development Goals web page: http:/www.fao.org/sustainable-development-
goals/en
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and services which biodiversity underpins, and
that these sectors also impact on biodiversity in
various direct and indirect ways, ... to undertake
specific actions for each sector ..."

Assessments of biodiversity
for food and agriculture

The growing prominence of biodiversity on inter-
national agendas has led to the implementation
of a number of global assessments of various
components or aspects of biodiversity, including
those of relevance to food and agriculture. For
example, the Millennium Ecosystem Assessment,?
a global effort launched in 2001 to identify the
consequences of ecosystem change for human
well-being, assessed the state of a range of eco-
system services,” including the supply of food and
other agricultural products, and many of the ser-
vices that underpin production (pollination, pest
regulation, erosion control, etc.) (MEA, 2005a).
IPBES has prepared global assessments on polli-
nators, pollination and food production (IPBES,
2016a), on land degradation (IPBES, 2018a) and
on biodiversity and ecosystem services (IPBES,
forthcoming). Starting in 2001, the CBD’s Global
Biodiversity Outlook series® has provided periodic
reports on the status and trends of global biodi-
versity and its management. The Economics of
Ecosystems and Biodiversity (TEEB)’ initiative has
prepared a number of publications on the theme
of valuating biodiversity and ecosystem services,
including an interim report addressing the food
and agriculture sector (TEEB, 2015) and a scientific
and economic foundation report (TEEB, 2018).
FAO has long conducted regular assessments
of food and agriculture (The State of Food and
Agriculture),® forests (The State of the World’s

https:/Awww.millenniumassessment.org/en/Index-2.html
See Section 1.5 for further information on this concept.
https://www.cbd.int/gbo/default.shtml
http://Awww.teebweb.org
http:/Awww.fao.org/publications/sofa/
the-state-of-food-and-agriculture/en

© < o u &

Forests;? Global Forest Resources Assessment)'®
and fisheries and aquaculture (The State of World
Fisheries and Aquaculture)," each of which con-
tributes to knowledge of the state of species
and/or ecosystems of relevance to food and agri-
culture. In 2015, FAO and the Intergovernmental
Technical Panel on Soils published Status of the
World'’s Soil Resources, the first major global
assessment on soils and related issues (FAO and
ITPS, 2015).

The High Level Panel of Experts on Food Security
and Nutrition' of the UN Committee on World
Food Security has over recent years published a
number of reports addressing the significance of
particular components of BFA to food security and
nutrition: Sustainable fisheries and aquaculture
for food security and nutrition (HLPE, 2014a);
Sustainable agricultural development for food
security and nutrition: what roles for livestock?
(HLPE, 2016); Sustainable forestry for food secu-
rity and nutrition (HLPE, 2017a); and Nutrition
and food systems (HLPE, 2017b).

As noted above, the Commission on Genetic
Resources for Food and Agriculture has over-
seen global assessments of genetic resources and
their management in the various sectors of food
and agriculture (FAO, forthcoming, 1997, 2007a,
2010a, 2015a) (see Box 1.2). These assessments
have largely focused on the species, varieties and
breeds of plants and animals that are raised or
harvested in each sector to provide food and other
products (although other roles and uses are dis-
cussed).'® Other components of BFA received little
attention and interactions between sectors were
not a major focus.

The State of the World'’s Biodiversity for Food
and Agriculture is intended to complement the
sectoral assessments and to fill gaps in terms of
scope and focus. It addresses all components of

9 http://www.fao.org/publications/sofo/en
http:/Awww.fao.org/forest-resources-assessment/en
http://Awww.fao.org/fishery/sofia/en
http://www.fao.org/cfs/cfs-hipe/en

See Section 1.5 for further discussion of genetic resources in
the various sectors of food and agriculture and the scope of
the global assessments overseen by the Commission.
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Box 1.2

Assessing the state of the world’s genetic resources for food and agriculture

The Commission on Genetic Resources for Food

and Agriculture has overseen the preparation of
authoritative assessments of the state of the world's
genetic resources in the plant (crop), animal (livestock),
forest and aquatic sectors.

The State of the World's Aquatic

= = Genetic Resources for Food and
®OMAY Agriculture (FAQ, forthcoming)
*n0 focuses on cultured species and
0" = | their wild relatives, within national

e sTATE ﬁ
THWOD'S

'AQUATIC GENETIC RESOURCES )
FOR FOO! E

prerae | reports and five specially
==l commissioned thematic background
studies. The reporting countries are responsible for
96 percent of global aquaculture production. The report
sets the context with a review of the state of the world's
aquaculture and fisheries and includes overviews of the use
and exchange of aquatic genetic resources, the drivers
affecting the status of these resources, and the extent of
ex situand in situ conservation efforts targeting them.
It also describes the roles of stakeholders in the
management of these resources and the levels of activity
in research, education, training and extension in this field.
It reviews national policies and the levels of regional
and global cooperation in the management of aquatic
genetic resources. Finally, it assesses needs and challenges
in the context of the findings of the analysis of the data
provided by countries.

jurisdiction. It draws on 92 country

The Second Report on the State of the
& World's Animal Genetic Resources for
Food and Agriculture (FAO, 2015a)
provides an update of the global
(1 assessment provided in the first
report on The State of the
World's Animal Genetic Resources for
‘‘‘‘‘‘‘ G Food and Agriculture, published in
2007. It presents an analysis of the state of livestock diversity,
the influence of livestock-sector trends on the management of
animal genetic resources, the state of capacity to manage
animal genetic resources, including legal and policy

THE SECOND REFORT
ONTHE STATE

$

- THE WORLD's
ANIMAL GENETIC RESOURCES FOR
0D AND AGRICULTURE

frameworks, the state of the art in tools and methods for
characterization, genetic improvement, valuation and
conservation, and needs and challenges with respect to the
future of animal genetic resources management. It draws on
129 country reports, four reports from regional focal points
and networks, 15 reports from international organizations and
two commissioned thematic studies.

The State of the World’s Forest
Genetic Resources (FAO, 2014a)
reviews the values of forest genetic
resources, the drivers of change
affecting them, emerging
technologies for their management
and the state of their conservation
|®  anduse. it provides
recommendations for the management of these resources,
both in terms of innovations in practices and technologies
and in terms of increased attention at policy and

. . WD
or WD

FOREST GENETIC RESOURCES.

institutional levels. It draws on information provided by
86 countries, outcomes from regional and subregional
consultations, and five commissioned thematic studies.

The Second Report on the State

of the World's Plant Genetic
Resources for Food and Agriculture
(FAQ, 2010a) provides an update
of the global assessment provided
in the first report on The State of
the World's Plant Genetic
Resources for Food and Agriculture,
published in 1996. It documents the major achievements in
the sector during the preceding decade and identifies

gaps and needs requiring urgent attention. It draws on
113 country reports, regional syntheses and eight
commissioned thematic studies.

Note: The reports can be viewed at
http://www.fao.org/3/a-i4787e.pdf
http:/iwww.fao.org/3/a-i3825e.pdf
http:/iwww.fao.org/docrep/013/i1500e/i1500e.pdf
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biodiversity across all sectors of food and agriculture,
but pays particular attention to the interface
between managed and unmanaged biodiversity,
cross-sectoral interactions and the roles of com-
ponents of BFA in the supply of supporting and
regulating ecosystem services.'

Like the sectoral assessments, the report is the
outcome of a country-driven process. The decision
to prepare it was taken at the Commission’s
Eleventh Regular Session in 2007 (FAO, 2007c).
Ninety-one countries submitted reports on the
state of their BFA and its management, including
information on priorities that need to be
addressed in order to strengthen the sustainable
use and conservation of these resources. A series
of informal regional consultations attended by
country representatives took place in 2016 and
provided an opportunity to share knowledge and
information and to discuss needs and priorities.

The broad scope and innovative perspective
of the assessment presented challenges in terms
of data collection and analysis at all levels. In
discussing the preparatory process, the Commission'>
recognized that findings would be incomplete
in a number of areas and requested that gaps in
know