UN® CBD

environment
== programme

@"
\&27

Distr.
GENERAL

. CBD/ WG2020/ 3/
Convention on CBD/ SBSTTAVI2 4

Biological Diversity 14 January 2022
ENGLISH ONLY

OPENENDED WORKING GROUP ON THE POST SUBSIDIARY BODY ON SCIENTIFIC,
2020 GLOBAL BIODIVERSITY FRAMEWORK TECHNICAL AND TECHNOLOGICAL

Third meeting(resumed) ADVICE
Agenda itemt Twenty-fourth meeting (resumed)
Agenda iten8

Geneva, Switzerlani3-29 March 2022

EXPERT INPUT TO THE POST-2020 GLOBAL BIODIVER SITY FRAMEWORK:
TRANSFORMATIVE ACTIO NS ON ALL DRIVERS OF BIODIVERSITY LOSS AR E
URGENTLY REQUIRED TO ACHIEVE THE GLOBAL G OALS BY 2050

Note by the Executive Secretary

1. The Executive Secretary circulates herewith, for the information of participants in the third meeting
of the Operended Working Group on the P&€120 Global Biodiversity Framework and the twefayrth

meeting of the Subsidiary Body on Scientific, Techhiand Technological Advice, an information
documenproviding an updated synthesis and assessment of how the actions implied by the proposed targets
in the first draft of the pos2020 global biodiversity framework and a comprehensive monitoring
frameworkcould contribute to achieving the biodiversity milestones and goals (Goal A) of the framework.
The document has been prepared by a group of experts converniee bioDISCOVERYprogramof

Future Earth and the Secretariat of the Group on Earth ObservBtmfigersity Observation Network

(GEO BON)

2. The document is provided in the form and language in which it was received by the Secretariat.



Expert Input to the Post-2020 Global Biodiversity Framework

Transformative actions on all drivers of biodiversity
loss are urgently required to achieve the global goals
by 2050

amn |
.0 bioDISCOVERY .
T4 €O BQ N



Contents

List of Tables 3
List of Figures 4
Acknowledgements 6
List of Contributors 7
About this document 9
Part | 10
Key Messages 10
Executive Summary 16
Introduction 16
Main Findings 19
Part Il 36
Technical Section 1: Interacting Drivers 36
Technical Section 2: Temporal Lags 77
Technical Section 3: Space and Drivers 90
Technical Section 4: Monitoring 98
Technical Section 5: Natural and Managed Ecosystems 125
Abbreviations 131
Glossary 133
Appendices 141
Appendix 1.0 Goals, Milestones and Targets of the Post-2020 Global Biodiversity Framework
141
Appendix 1.1 Quantification of target-milestone interactions for Figure 2 145
Appendix 1.2 Extended evidence base for take-home messages for individual sub-goals and
milestones 149
Appendix 1.3 Link between action measures and extinction risks in selected recent studies
151
Appendix 1.4 Example of trawling as a driver of multiple impacts on biodiversity and the
multiple benefits of halting destructive fisheries practices 161
Appendix 1.6 Scenarios and models for nightscapes 164
Appendix 2.1 Examples of action and estimated recovery 165
References 167



List of Tables

Table 1. Three types of scenarios for 2030 with different levels of ambition for the supporting
processes and means of implementation in the GBF

Table 1.1 Goal A for 2050, Milestones for 2030 and Targets 1-10 which are actions that directly
influence direct drivers of biodiversity loss

Table 1.2 Main categories of indirect drivers treated in the IPBES Global Assessment

Table 1.3 Analysis of six global sustainability scenarios

Table 2.1 The different causes and consequences of delayed biodiversity change, including
examples and implications for management

Table 4.1 How bottom-up (locally-based / community-based) monitoring programs can produce
data that meet a high-quality standard for each attribute

Table Al.1 The 21 action targets of the GBF correspond roughly to direct and indirect drivers,
nat ur eds c o ntpteiard meéansoohimplementatipre o

Table Al.2 Relative contribution of each direct driver to decline in dimensions of biodiversity, on
a baseline scale of zero to 10

Table A1.3 Weighting of Targets 1-10 in addressing Milestones Al, A2 and A3 in the global
biodiversity framework

Table A1.3.1 A summary of key future land use change and biodiversity outcomes projected for
various scenarios about action on direct and indirect land use change in selected recent
publications

Table A1.5 Global biodiversity framework targets and related actions to achieve ecosystem goals
of increasing area, integrity and area for warm water coral reefs and Amazon tropical rainforest

and their relationship to GBF targets



List of Figures

Figure 1. A simplified version of the IPBES conceptual framework illustrating key terms used in
this document

Figure 2. There is no one-to-one linkage from any action target (T1-T21) to a given milestone
(A1-3) or goal (A)

Figure 3. Relative importance of direct drivers across dimensions of biodiversity

Figure 4. Multiple actions in combination were required to save 32 species of birds from extinction
over the period 1993-2020

Figure 5. The mosaic of natural and managed ecosystemsac r oss a o6 mul t i f u
Figure 6. The iterative cycle of monitoring and action guided by explanatory models and
indicators

Figure 1.1 Relationship between outcomes, components of biodiversity, direct drivers and targets
of the GBF

Figure 1.2 The proportionate contribution of Targets 1-10 to Milestones Al, A2 and A3, and of
these milestones to Goal A

Figure 1.3. Analysis of the direct and indirect drivers as addressed in the narratives of the 21
targets of the GBF

Figure 1.4 Relative importance of drivers across several levels of biodiversity

Figure 1.5 Interactions between some indirect drivers, direct drivers and measures of biodiversity
change

Figure 1.6 Direct drivers, actions and related targets of the GBF (Targets 1-11) and impacts on
various components of biodiversity in tropical coral reefs

Figure 1.7 Direct drivers, actions and related targets of the GBF (Targets 1-11) and impacts on
various components of biodiversity in Amazonian tropical forests

Figure 1.8 Conservation actions for (a) bird and (b) mammal species for which extinction is judged
to have been likely to have occurred in the absence of conservation action during the period
19931 2020

Figure 1.9 Analysis of the benefits of conservation measures on vertebrate populations

Figure 1.10 Summary of relative changes in biodiversity metrics projected for 2015-2050 due to

land use and climate change

ncti

Figurel.11AiBending the curveo etald302rti ons from Lecl

Figure 2.1 Duration of time lags in extinction, and the drivers responsible for them

0N«

Tr o€



Figure 2.2 An idealized trajectory of biodiversity loss and recovery over time following the initial
disturbance

Figure 2.3 Recovery debt per annum estimated across categories of biodiversity (abundance and
diversity in green), ecosystem measures (carbon and nitrogen in blue), ecosystem type and driver
impact categories

Figure 3.1 Schematic summary of the Benguela Current Commission aimed at holistic
management of the Benguela Current Large Marine Ecosystem off South-western Africa

Figure 4.1 The iterative cycle of monitoring and action guided by explanatory models and
indicators

Figure 4.2 General workflow from multiple primary biodiversity observations, to standardised
essential biodiversity variables and to biodiversity change indicators

Figure 4.3 Global distribution of sites sampled for biodiversity with high nhumbers of records in
GBIF and OBIS databases

Figure 4.4 Percentage of species assessed for the IUCN Red List of Threatened Species and
percentage of assessments with insufficient (data deficient) information

Figure 4.5 Spatial coverage of known active, long-term biological observations globally

Figure 4.6 Overlap between sampled sites and the global ocean

Figure 4.7. Global distribution of sampling sites for soil taxa and soil ecosystem functions
Figure 4.8 A proposed multilevel approach for researching, planning, and testing a participatory
monitoring system

Figure 4.9 An example of how a leading indicator could be used to integrate monitoring of
progress toward Goal A with monitoring and prioritization of area-based actions under Targets 1,
2and 3

Figure Al1.2 Extended version of Figure 1.1 in section 1.3.1

Figure Al1.4 lllustration of the multiple direct and indirect negative impacts of seabed trawling on

target and extinction-endangered species, habitats, and greenhouse gases emissions



Acknowledgements

The following document was prepared collectively by the co-leads and organising committee, with
contributions from the authors during the organised workshops and through discussions and
written submissions. We are grateful to the contributors for their expert input where required. Early
versions of the document were reviewed by several scientific experts. We thank the staff at the
Secretariat of the Convention on Biological Diversity (SCBD) and the Co-Chairs of the Open-
ended Working Group (OEWG) on the post-2020 global biodiversity framework for their feedback
on the clarity and consistency of the text.



List of Contributors
Co-Leads and Organising Committee

Paul Leadley, bioDISCOVERY Future Earth, University of Paris-Saclay, CNRS, AgroParisTech, France;

Cornelia Krug, bioDISCOVERY Future Earth, University of Zurich, Switzerland;

David Obura, bioDISCOVERY Future Earth, Coastal Oceans Research and Development (CORDIO) East
Africa;

Lynne Shannon, bioDISCOVERY Future Earth, University of Cape Town, South Africa;

Andrew Gonzalez, GEO BON, McGill University, Canada;

Maria Cecilia Londofio-Murcia, GEO BON, Instituto Alexander von Humboldt, Colombia;

Adriana Radulovici, GEO BON, McGill University, Canada;

Katie Millette, GEO BON, McGill University, Canada;

Aleksandar Rankovic, Paris Institute of Political Studies, France

Authors

Emma Archer, University of Pretoria, South Africa;

Frederick Ato Armah, University of Cape Coast, Ghana;

Nic Bax, Commonwealth Scientific and Industrial Research Organisation (CSIRO), Australia;

Kalpana Chaudhari, Institute for Sustainable Development and Research (ISDR), India and Shah and
Anchor Kutchhi Engineering College, India;

Mark John Costello, Nord University, Norway and University of Auckland, New Zealand;

Liliana M. Davalos, Stony Brook University, United States of America;

Fabio de Oliveira Roque, Universidade de Mato Grosso do Sul, Brazil;

Fabrice DeClerck, Alliance of Bioversity and CIAT, OneCGIAR and EAT Forum, France;

Laura Dee, University of Colorado, Boulder, United States of America;

Franz Essl, University of Vienna, Austria;

Simon Ferrier, Commonwealth Scientific and Industrial Research Organisation (CSIRO), Australia,;

Piero Genovesi, Italian National Institute for Environmental Protection and Research (ISPRA), Italy;

Manuel R. Guariguata, Center for International Forestry Research (CIFOR), Peru;

Shizuka Hashimoto, University of Tokyo, Japan;

Chinwe Ifejika Speranza, University of Bern, Switzerland,;

Forest Isbell, University of Minnesota, United States of America;

Marcel Kok, Netherlands Environmental Assessment Agency (PBL), Netherlands;

Shane Lavery, University of Auckland, New Zealand,;

David Leclere, International Institute for Applied Systems Analysis (IIASA), Austria;

Rafael Loyola, Brazilian Foundation for Sustainable Development, Brazil and Universidade Federal de
Goias, Brazil;

Shuaib Lwasa, Global Centre on Adaptation, Uganda/Netherlands;

Melodie McGeoch, La Trobe University, Australia;

Akira S. Mori, Yokohama National University, Japan;

Emily Nicholson, Deakin University, Australia;

Jose Manuel Ochoa, Instituto Alexander von Humboldt, Colombia;

Kinga Ollerer, Centre for Ecological Research, Hungary and Institute of Biology Bucharest, Romanian
Academy, Romania;

Stephen Polasky, University of Minnesota, United States of America;

Carlo Rondinini, University of Rome, Italy and State University of New York, United States of America;

Sibylle Schroer, Leibniz Institute of Freshwater Ecology and Inland Fisheries, Germany;

7



Odirilwe Selomane, Centre for Sustainability Transitions, Stellenbosch University, South Africa;

Xiaoli Shen, Institute of Botany, Chinese Academy of Sciences, China;

Bernardo Strassburg, International Institute for Sustainability, Brazil;

Rashid Sumaila, University of British Columbia, Canada;

Derek P. Tittensor, Dalhousie University, Canada and United Nations Environment Programme World
Conservation Monitoring Centre (UNEP-MCMC), United Kingdom of Great Britain and Northern Ireland;

Eren Turak, New South Wales Department of Planning, Industry and Environment, Australia;

Luis Urbina, Instituto Alexander von Humboldt, Colombia;

Maria Vallejos, Instituto Nacional de Investigacion Agropecuaria, Uruguay and Facultad de Agronomia,
Universidad de Buenos Aires, Argentina;

Ella Vazquez-Dominguez, Universidad Nacional Autonoma de México, Mexico;

Peter Verburg, Vrije Universiteit Amsterdam, Netherlands;

Piero Visconti, International Institute for Applied Systems Analysis (IIASA), Austria;

Stephen Woodley, International Union for Conservation of Nature World Commission on Protected Areas
(IUCN WCPA), Canada;

Jianchu Xu, Kunming Institute of Botany, Chinese Academy of Sciences, China

Contributors
Sean Jellesmark, University College London, United Kingdom
Reviewers

Almut Arneth, Karlsruhe Institute of Technology, Germany;

Sandra Diaz, CONICET and National University of Cordoba, Argentina;
Mike Gill, NatureServe, Canada;

Frank Muller-Karger, University of South Florida, United States of America



About this document

A group of fifty international experts was convened by the bioDISCOVERY program of Future
Earth and the Secretariat of the Group on Earth Observations Biodiversity Observation Network
(GEO BON) to provide an updated synthesis and assessment of how actions in the twenty-one
targets of the first draft of the post-2020 global biodiversity framework (GBF) and a
comprehensive monitoring framework could contribute to achieving the biodiversity milestones
and goals (Goal A) of the GBF.

Part | of this document presents the Key Messages and Executive Summary as high-level
summaries for quick access by readers. Part Il presents the supporting evidence in five technical
sections, each of which is divided into three sub-sections (high-level findings for the global
biodiversity framework, a plain-language summary and statements summarising the evidence) to
aid readers in accessing the detailed content. A list of abbreviations, glossary of terms,

appendices and references are appended at the end.



Part |

Key Messages

The eight Key Messages of this synthesis are highlighted below and are expanded upon in the
Executive Summary. Cross-references to the findings in the Executive Summary are indicated by
{ESH#}.

Key Message 1: High levels of ambition for halting and reversing biodiversity loss (Goal

A) cannot be met without transformative c hange whi ch i s a dfwidedament a
reorganization across technological, economic and social factors, including paradigms,

goals and values, needed for the conservation and sustainable use of biodiversity, long-

term human well-being and sustainable devel opment o {ES1, ES2}.

Achieving ambitious targets for conservation and restoration efforts such as protected areas
(Target 3), species management plans (Target 5) and restoration (Target 2) is projected to slow
the loss of biodiversity, but only when well implemented at international, national and local scales.
There is a growing body of evidence showing that halting biodiversity loss by 2030 and reversing
biodiversity loss by 2050 requires transformative change, and cannot be achieved through

conservation and restoration actions alone.

In the context of the GBF, transformative change implies very ambitious actions across all of the
indirect drivers of biodiversity loss including increasing the sustainability of production and
consumption particularly of food (Targets 9, 10, 15, 16), closing yield gaps in agriculture (Target
10), substantially reducing subsidies and other incentives harmful to biodiversity (Targets 14, 18),
considerably increasing resources for implementation and capacity-building (Target 19) and
improving mainstreaming, education and equity (Targets 14-21). These actions are also

fundamental components for achieving the Sustainable Development Goals.

Key Message 2: Achieving ambitious objectives for ecosystems, species and genetic
diversity (Goal A) depends on a comprehensive portfolio of actions to reduce all of the
direct threats to biodiversity from land and sea use change, direct exploitation of
organisms, climate change, pollution, invasive alien species and their interactions {ES1,
ES3}.
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There is no one-to-one relationship between the direct drivers of biodiversity change and the
targets acting on these direct drivers (Targets 1-10), and their influence on ecosystems, species
and genetic diversity (Goal A). Biodiversity loss is caused by multiple direct drivers in nearly all
cases, meaning that actions on only one or a few direct drivers will be insufficient to halt continued
loss. These analyses show that the targets of the GBF form an indivisible whole that must all be
ambitious in order to achieve biodiversity goals and milestones.

Limiting global climate warming to 1.5°C is essential for attaining any ambitious goals for
biodiversity. The challenges of dealing with increasing climate change impacts, even at low levels
of global warming, are not sufficiently well reflected in the goals and targets of the GBF.
Conversely, protecting and restoring biodiversity are key to achieving the climate mitigation and
adaptation goals of the Paris Agreement.

Key Message 3: Global targets of the GBF provide an important template for action, but it
is how these targets are implemented and how actions are coordinated across local,
national and international levels that will determine success in achieving objectives for
biodiversity. Regular assessments of the implementation of targets and their contributions
to progress towards clearly defined goals and milestones for biodiversity are therefore
vital elements of the GBF {ES4}.

Targets of the GBF are necessarily broad, global objectives for action and, therefore, do not
specify the details of how actions are implemented, even though these details are critical for
success. There is a good understanding of the integrated set of actions and planning needed to
achieve positive outcomes for biodiversity in a wide range of contexts, so implementation of
targets will greatly benefit from a sharing of this knowledge and sustained coordination of action
across levels. However, the complex relationships between actions and impacts on biodiversity
make it difficult to precisely predict which combinations and levels of actions will result in success
at national and international levels. It is critical to regularly assess the implementation of targets
and their effectiveness in achieving clear, and if possible quantitative biodiversity objectives over

time where necessary, and to adjust implementation of targets when necessary.

Key Message 4: Reversing biodiversity loss will require addressing threats to biodiversity

in both natural and managed ecosystems, as well as the interconnections between them.
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ANatural 0o and fAmanagedod ecosystems differ
ecosystem functions and supply of benefits to people, hence the targets for action,
reference states, monitoring requirements and relevant indicators differ between them
{ES5}.

Both natural and managed ecosystems, particularly those inhabited, or managed, by indigenous
peoples and local communities with a long history of integration with nature, may make large
contributions to conserving biodiversity and meeting peoples' needs. The contributions of
managed ecosystems, and the mosaic of natural habitats within them, need to be better reflected
in the goals and targets of the GBF.

We suggest extending Milestone A.1 to include reference to managed ecosystems by appending
t he p hrand[petgaifi] in the integrity of managed ecosystems of at least XX per cent.0ln
practice, actions to improve the integrity of managed ecosystems could include increasing the
genetic and species diversity of managed organisms they contain, increasing the area of native
habitat that they contain, or better connecting them to surrounding natural ecosystems via

corridors.

Key Message 5: All dimensions of biodiversity & genetic, trait, population, species,
community and ecosystem & show interlinked responses to human drivers. Efforts to
mitigate the effects of drivers on one dimension (e.g., population abundances) will depend
on action on other dimensions (e.g., genetic diversity). Knowledge of the interlinked
relationships between dimensions of biodiversity can be used to guide prioritization for

conservation {ES6}.

Different dimensions of biodiversity interact to determine the ecological outcomes that are the
focus of the GBF. Action on targets can account for the fact that drivers act on multiple dimensions
of biodiversity at the same time. Action to maintain genetic diversity will benefit population
persistence and lower extinction rates, while action on species diversity and composition can

maintain ecosystem processes and recovery.

Accounting for these interdependencies (i) brings greater clarity to the formulation of the

guantitative elements of the goals, milestones and targets of the GBF, (ii) strengthens actions on
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drivers that promote recovery across multiple dimensions and, (iii) supports the translation of

global targets to national and local action plans.

Priority regions for conservation of different dimensions may not overlap, so complementarity-
based prioritization for conservation of distinct dimensions is needed. Large gaps in the coverage
for each dimension of diversity can be reduced by an expansion of protected areas, but large
gains in biodiversity protection are possible if different biodiversity metrics are considered together
while establishing protected areas, restoration measures, and the range of actions that are

necessary to address the drivers of biodiversity loss.

Key Message 6: Ambitious action is needed as soon as possible and must be sustained
over time if we are to put biodiversity on a trend to recovery by mid-century. There is good
evidence that while some dimensions of biodiversity recover rapidly following
conservation action, many show long-lasting, or time-delayed, changes in response to

actions to mitigate the effects of drivers {ES7}.

The timing of goals and milestones for biodiversity conservation and restoration must account for
time lags at several levels: i) in the implementation of action, ii) the change in strength of direct
drivers resulting from action on indirect drivers, and iii) the response of different dimensions of
biodiversity to changes in drivers. Time-lagged responses of all dimensions of biodiversity can be
measured in decades, which highlights the importance of monitoring for recovery and restoration

outcomes with appropriate reference conditions and baselines.

Time delayed responses by different aspects of biodiversity change, such as extinction rates and
ecosystem recovery, can be shortened if action is implemented immediately to reduce the effects
of drivers. Crucially, immediate action will also lower the cumulative loss of biodiversity and
shorten the time and increase the probability of recovery, and result in overall lower costs in the
long-term. The time needed for safeguarding and restoring ecosystem structure, function and
resilience is particularly critical for people and communities whose livelihoods and well-being

directly depend on these ecosystems and the benefits they provide.

Key Message 7: The degree of biodiversity change, and relative importance of drivers, vary
greatly across scales and from place to place, and drivers in one place can affect

biodiversity far away in other places {ES8}.
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The targets and the monitoring framework of the GBF need to be designed to i) enable a cross-
scale analysis of biodiversity and driver change, ii) address accountability for actions and means
of implementation of both Parties and non-state actors, and iii) support both integration and

disaggregation of national responsibilities for achieving targets, including resource needs.

International collaboration should be strengthened and focused on how to share the efforts
adequately and equitably i) to mitigate the drivers of biodiversity loss, ii) to protect, conserve and
restore biodiversity, as appropriate, and iii) to account for differences in national capacities and
access to the means of implementation. This must be complemented by localised target-setting
anchored in stakeholdersodo realities, wi t h

communities, to assure local and national priorities and interests are also met, including assuring

the provisioning of natureds contributions

Key Message 8: Successful implementation of the GBF requires substantial investment in
monitoring capacity to detect change and attribute drivers. There is a need to ensure the
supply of, and access to, data that underpin the effective use of indicators to track
progress and guide action needed to implement the GBF at local, national and international
levels. The set of indicators for monitoring progress to Goal A of the GBF should be
expanded to comprehensively cover outcomes, drivers and actions and the

interdependencies between them {ES9}.

The production of indicators relies on the data that underpin them. Some dimensions of
biodiversity change are covered by effective indicators, however, monitoring is needed for
attribution of observed biodiversity change to drivers through coordinated investment in adaptive

monitoring and data collection.

Three complementary approaches to the use of indicators are needed to realise the outcomes of
the GBF: 1) to report on overall progress towards targets and goals (headline indicators focusing
on biodiversity outcomes); 2) to understand how drivers cause biodiversity change, thereby
allowing changes in biodiversity to be attributed to changes in drivers and actions (component
and complementary indicators that include indicators for drivers and actions); and 3) to inform
strategic planning of actions to effectively and efficiently achieve targets and goals, through the

use of indicators to inform strategic planning of actions to effectively and efficiently achieve targets
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and goals. Enhancing local and national capacities, with a special focus on the traditional and
local knowledge held by indigenous peoples and local communities, to generate and deliver
biodiversity information will increase the capacity of different stakeholders to produce and use

biodiversity indicators in strategic planning and assessment processes.
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Executive Summary

Introduction

The IPBES Global Assessment (2019) has clearly shown that transformative change is needed
to conserve biodiversity, restore degraded ecosystems and build back the capacity of ecosystems
soastosupportlifeand natureds contributions to people. Red
negative effects of direct drivers of bi odiversi
exploitation, climate change, pollution and invasive aliens peci e s i sevimgthepost-al t o a

2020 global biodiversity framework (GBF)! goals.

To achieve a transformative change we must also address the indirect social and economic
drivers of biodiversity | oss. High ambition to
contributions to people in the goals and milestones of the GBF requires ambitious, systemic and

sustained efforts to address the full range of direct and indirect drivers of biodiversity change. The
twenty-one targets for 2030 point to different actions that are necessary to achieve outcomes

reflected in the 2050 goals and associated 2030 milestones (Figure 1).

Parties to the Convention on Biological Diversity (CBD) and many stakeholders have noted that
the links between the action targets and the outcomes in terms of biodiversity (Goal A) need to
be made clearer. Scientific input on these links can clarify how and where we must invest in the

2030 action targets to achieve the 2050 goals.

A group of international experts was convened by the bioDISCOVERY program of Future Earth
and the Secretariat of the Group on Earth Observations Biodiversity Observation Network (GEO
BON) to provide an updated synthesis and assessment of how changes in the magnitude of the
drivers responsible for biodiversity change (i.e., how the action targets are implemented) could

lead to success or failure as measured by achieving biodiversity milestones and goals of the GBF.

1 This document cites the first draft of the post-2020 global biodiversity framework, CBD/WG2020/3/3,
dated 5 July 2021.
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( Direct Drivers \

Examples: fishing pressure and practices
Examples of actions:

Target 3 — expand Marine Protected Areas
Targets 4, 5 & 9 — keep exploitation of fish

populations at sustainable levels
- a /
/ Good Quality \ / Indirect Drivers \ K Biodiversity & \

of Life including institutions & governance Ecosystems
Examples: food security, Examples: laws, subsidies, diets, food Example: fish population size
shelter, health, education waste c o
xample of outcome of actions:
Example of outcome of actions: Examples of actions: Recovery of collapsed fish
Improved welfare of fisherpeople Target 16 — reduce food waste populations

Target 18 — reduce harmful fishing subsidies
Target 19 — increase resources and capacity for
implementation

\2050 Vision and SDGs / \ GoalsC&D / \ Goal A /

/ Nature’s Contributions to \
People

Example: food from fisheries

Example of outcome of actions: Long-term
sustainability of catch

\ Goal B /

Figure 1. A simplified version of the IPBES conceptual framework illustrating key terms used in this
document. Main elements of the IPBES Conceptual Framework (CF; Diaz et al. 2015) are indicated in
large bold titles with examples provided immediately below. Green text indicates the four goals of the global
biodiversity framework (GBF). Blue text provides a non-exhaustive example of how actions embodied in
the targets of the GBF could lead to recovery of overexploited marine fish populations and the contributions
this makes to people. Direct drivers are factors that directly impact biodiversity and are generally grouped
into five main categories & land and sea use change, direct exploitation, climate change, pollution and
invasive alien species. Indirect drivers are socio-economic factors, such as human population growth,

consumption patterns and institutions that underlie changes in direct drivers. Biodiversity & Ecosystems

includes ecosystem, species and genetic dimensions of Nature (sensu Diaz et al. 2015). The objectives for

biodiversity in 2050 are set out in Goal A of the GBF. Milestones are intermediate objectives for 2030 (not

shown). Actions that modify indirect and direct drivers are set out in the 21 Targets of the GBF. This
document focuses on the elements indicated above (in black boxes, text and arrows), but also includes
some discussion of other elements of the IPBES CF (in grey outline, text and arrows) as well as Goals B

(Naturebds contributions to people), C (Benefit
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that the widely used terminology from the Driver-Pressure-State-Impact-Response (DPSIR) framework
differs from the IPBES CF and the correspondenc e i s as foll ows (I PBES CF Y DPSI

Drivers; Direct Drivers Y Pressures; Biodiversity & Eci

In this context, this synthesis has three primary objectives:
0 to show how the Action Targets are related to the outcomes for biodiversity set out in the

goals and milestones of the GBF;

(@]

to generate an evidence-based reflection on how to set the ambition needed to
immediately address the drivers of biodiversity loss in order to maximise chances to stay

on track to meet the 2030 milestones and 2050 goals;

¢

to demonstrate the importance of employing indicators that account for progress towards
goals and targets, inform strategic planning of actions needed to achieve the GBF
outcomes, and enable attribution of observed biodiversity change to drivers (direct and

indirect) through well-coordinated investment in monitoring and ongoing data collection.

With these objectives in mind, we identify factors that may prevent or slow progress, and we
identify which actions are likely to be most effective in overcoming them. We have focused on
Goal A (ecosystems, species and genetic diversity) and associated milestones because of the
short time frame to prepare this report and the scope of the expertise brought together. Many of
the analyses are also highly pertinent to the other goals of the GBF because of their direct
relationships to Goal A and to achievement of the targets.
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Main Findings

We have distilled the information provided by the expert group into a set of nine main findings.
The detailed information backing these findings is available in the five Technical Sections (cross-
references to the sections are indicated by {S#}) that constitute the rest of the document. This
summary focuses first on the relationships between targets, milestones and goals in the GBF,
then on indirect drivers to emphasise the urgent need for transformative change, followed by an
overview of the relationship between direct drivers and their impacts on the different dimensions
of biodiversity. The remaining findings address important issues related to implementation and
review, relationships between different dimensions of biodiversity, the treatment of natural and

managed ecosystems, temporal lags, international collaboration and monitoring.

1 There is no one-to-one linkage from any action target to a given milestone or goal;

i nstead ;to-manaywy rel ati onships exist among them.

complex relationships among targets, milestones and goals when planning and

implementing them in an integrated manner {S1}.

Achieving the global biodiversity framework will depend on effectively linking actions on its targets,
milestones and goals. Given the need for brevity, the text of the GBF is not explicit about i) how
the targets and means of implementation collectively add up to achieve the goals and their
associated milestones, and ii) the interdependence between these elements, so we elucidate

these here (Figure 2).

The outcomes for biodiversity (in Goal A and Milestones Al-3) are delivered by actions that
address both direct and indirect drivers of biodiversity loss. Most of the action targets correspond
roughly to direct and indirect drivers classified by IPBES (2019). Targets 1 to 8 correspond to the
five direct drivers of biodiversity loss: land and sea use change (T1/2/3), direct exploitation of
species (T5), invasive alien species (T6), pollution (T7) and climate change (T8). Targets 9-13
correspond to the use of biodiversity and provisioning of benefits to people. Targets 14-21
correspond to a mix of | PBES6s four broad
sociocultural, economic and technological, institutions and governance, conflicts and epidemics);
as well as tools and solutions for implementation of the framework. These are not simple
relationships. For example, Target 1 addresses both the protection of intact and wilderness areas

and provides the spatial planning framework for implementation and integration of all action
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targets together; Target 3 is focused on spatial protection, but it also directly influences
exploitation and drivers such as pollution and alien species; Target 4 broadly addresses direct

drivers of species decline as well as ex-situ actions.

No goal or milestone can be achieved from a focus on just one target, and any one target impacts
on multiple milestones (Figure 2, see also Finding 3 below). Importantly, due to interdependencies
among actions, the sequencing of actions and results and time lags {S2}, resources to support
actions that reduce indirect and direct drivers must be significantly expanded first (1-3 years) to
enable achievement of biodiversity outcomes in the medium (5-10 years) and longer (10-30 years)
terms.

This integration among targets, milestones and goals reflects the same principle of indivisibility
embodied in the Sustainable Development Goals (SDG), and requires actions to be integrated
across the whole of government and society.

1 2 3 Rl
Targets — Targets - Milestones Goal A
Indirect drivers, Direct drivers Al, A2, A3

Tools & Solutions

u T1- Spatial planning = ‘ T1=IntactWilderness Areas
I—I T14- Mainstreaming ‘ T2—Resloralion SRS
[J T15- Sust. production P L T3-Protected Aréas'& OECM
e #
=n Y V
I:] T16- Sust. consumption THPW!?‘ /
B A
TS-Wild Species Use :
r_l T17- Biotechnology . E - AR . A2-Species A-Conservation
— > =3 TE=trvasive Rmmms
|:| T18- Harmful subsidies [:Ty_pomjmm" N =2
- YN«
U T19- Financial resources ’! Te—Climgte Agtion,
T20- Knowledge, TEK B EESOTIOits from, SUSt, e ASirares
I*I T21- Participation B rTm—Managad Ecosystems
0y 1-3 years // 2022-2024
Me Fry 5-10+ years // 2025 — 2030+
Meg 10-30 years // 2030-2050

Figure 2. There is no one-to-one linkage from any action target (T1-T21) to a given milestone (A1-3) or
goal (A); actors must address the complex relationships among targets and milestones when planning,
and implement them in an integrated manner. This illustration focuses on Goal A and the influence of

action targets T1-T10 on milestones Al, A2 and A3 quantified based on the IPBES Global Assessment
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(see Figure 3, and Appendix 1.1), and building on the GBF Theory of Change (as expressed in the Co-
Chairs reflections?, Figure 1). The timeframe illustrates the sequencing needed between provisioning of
means of implementation and action on indirect drivers, on direct drivers and then biodiversity outcomes.
The figure does not address more complete interactions involving Targets 11-13 and Goals B, C and D,
to make reading of this figure easier Abbr evi ati-8nst abBabt-®ther Bffodve M6
Conservation Measures.

2 High levels of ambition for conservation and restoration of biodiversity (Goal A) cannot

be met without transformative change®. Transformative change implies high ambition for
actions on indirect drivers embodied in Targets 14-21 ("Tools and solutions for
implementation and mainstreaming”) as well as Targets 1 (spatial planning), 9 (sustainable
fisheries) and 10 (sustainable agriculture, aguaculture and forestry) {S1}.

The IPBES Global Assessment and the Global Biodiversity Outlook 5 (GBO 5) documented little,
or no, progress on most aspects of indirect drivers associated with transformative change over
the last decade despite ambitious objectives set out in the Aichi Targets and other multilateral
environmental agreements. Three broad types of scenarios relevant to the GBF can be distilled
from analyses of recent trends and future projections (Table 1). They differ in the ambition and
achievement of the targets acting on indirect drivers. All three types of scenarios assume that
global warming is held to 1.5°C. Lack of progress on limiting global warming to 1.5°C is likely to
seriously compromise attaining ambitious goals for biodiversity, especially ecosystem integrity,
species abundance and distribution and species extinction risk. In a complementary fashion,
ambitious action on biodiversity is necessary to achieve climate mitigation and adaptation goals
set out in the Paris Agreement and recently reaffirmed at UNFCCC COP26 (Decisions 1/CP.26
and 1/CMA.3).

Continued Trends - This type of scenario assumes that, based on past trends, very good
progress is made on a few elements of targets, in particular very ambitious increases in
protected area coverage. The continuation of current trends for other drivers leads to the

assumptions of little, or at best modest progress on protected area efficacy, production and

2 CBD/WG2020/3/6 (https://www.cbd.int/doc/c/2f74/dda0/270258bf5deaab47fbc43dad/wg2020-03-06-
en.pdf)

3 The IPBES Global Assessments defined transformative change as a Afundavdent al

reorganization across technological, economic and social factors, including paradigms, goals and values,
needed for the conservation and sustainable use of biodiversity, long-term human wellbeing and
sustainable development . 0
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consumption, harmful subsidies, insufficient resources allocated to biodiversity conservation
and restoration, inadequate reinforcement of rights-based approaches (for indigenous
peoples and local communities (IPLCs) in particular), and other aspects of Targets 9-21.
Failure to make significant headway on sustainable use and tools and solutions for
implementation and mainstreaming will compromise progress towards most of the targets
aimed at reducing threats to biodiversity. As a result, little progress is projected to be made
towards achieving ambitious goals and milestones for biodiversity (Goal A).

Conservation and Restoration - This type of scenario assumes high ambition for and
achievement of targets focusing on area-based conservation, restoration and species
management (Targets 1-4). It also assumes that implementation of these conservation and
restoration actions is greatly improved compared to current trends through enhanced
resources, education, governance and engagement of IPLCs. However, it also assumes that
little progress is made on key indirect drivers such as sustainable production and consumption
or harmful subsidies. Biodiversity loss is slowed compared to the Continued Trends scenario,
but is not halted or reversed. Greater progress cannot be expected due to increasing impacts
of land and sea use change and direct exploitation outside of protected areas, and increasing
impacts of climate change, pollution and invasive alien species (IAS) everywhere. The positive
effects of conservation and restoration actions are jeopardised by the continuous increase in
negative impacts by these drivers, leading to inefficiency of actions and displacement of
negative impacts.

Transformative Change - This type of scenario assumes high ambition and achievement of
the complete set of targets in the GBF. This is projected to lead to halting several components
of biodiversity loss by 2030 and significant recovery by 2050. As noted in the IPBES Global
Assessment and GBO 5, pathways to reduce, halt and reverse biodiversity loss require a
portfolio of measures, including sustainable production and consumption alongside
conservation and restoration of biodiversity. The benefits of closing yield gaps in agriculture,
reducing food waste and converging on sustainable diets are particularly large and well-
studied. However, even with high ambition for transformative change, the goals and
milestones for biodiversity conservation and restoration should take into account time lags
following implementation, the lags in the response of direct drivers to indirect drivers and the
lags in the response of different dimensions of biodiversity to changes in drivers {ES7}. In
particular, goals for 2050 can be more ambitious than the milestones for 2030, but only if

ambitious action is taken now.
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Table 1. Three types of scenarios for 2030 with different levels of ambition for the supporting

processes and means of implementation in the GBF (Targets 14-21, plus parts of 1, 9 and 10). The
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focus on traditional conservation actions and restoration, but assumes continued trends for other major

indirect drivers such as unsustainable production and consumption, subsidies that are harmful for
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achievement of all of the supporting processes and means of implementation in the GBF. These scenarios

are based on a synthesis of recent projections from scenarios and models, case studies and recent trends

{S1, and quantitative analysis in Appendix 1.3}. Levels of progress indicated in the table correspond to

achievement of targets in the GBF at their current level of ambition: no progress = no improvement over

current state; little progress = very weak progress toward target and largely insufficient; modest progress =

progress towards target, but relatively far from full achievement; good progress = substantial progress

towards target, but target not fully achieved; very good progress = target achieved or nearly achieved.

Scenario Type

Continued Trends

Conservation & Restoration

Transformative Change

Summary of ass

umptions for scenario types

Protected areas

0 30% area - very good
progress

0 Efficacy and representativity -

little, or at best modest

progress

0 30% area - very good
progress

0 Efficacy and representativity -

very good progress

0 30% area - very good
progress

0 Efficacy and representativity

- very good progress

Restoration,
spatial planning
& species
management

0 Modest progress on
restoration on land

0 Little progress on other

aspects

0 Very good progress on all
targets

0 Very good progress all
targets

Sustainable use,
pollution, IAS
and Targets 9-21

0 Little, or at best modest
progress on most targets

0 Little, or at best modest
progress on most targets

0 Very good progress all
targets

Details of assumptions and of projected outcomes for biodiversity milestones

1)
Assumptions
concerning
ambition and
achievement of
supporting

0 Low ambition or little progress
to 2030 for supporting
processes and means of
implementation. This
assumes that these continue
to follow observed trends

0 High ambition and good
progress on resources,
capacity and implementation
for spatial planning,
restoration, protected areas,
and species management

0 High ambition and very good
progress on all elements of
supporting processes and
means of implementation of
the GBF.

0 For example, very good
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processes and
means of
implementation
(primarily
Targets 14-21,
plus parts of 1, 9

from 2010-2020.

For example, current trends
are: no progress on subsidies
harmful to biodiversity (T18);
and modest, but insufficient
progress on mainstreaming,

plans (T1 and T19, but only
focused on conservation and
restoration measures).
Modest progress on
mainstreaming of biodiversity
values and accountability,

progress in spatial planning,
reducing harmful subsidies,
food waste; convergence on
sustainable diets; in making
agriculture, forestry,
aquaculture and fisheries

& 10) accountability, inclusiveness education and inclusiveness, sustainable; integration of
and monitoring (T14-15, 20- and monitoring. biodiversity in national
21), as well as sustainability Low ambition or weak development plans; and
of production and progress on sustainable effective participation in
consumption (T9, 10, 16; production and consumption decision-making by IPLCs.
IPBES 2019, GBO 5 2020). and managed ecosystems, Full operative use of the
Increasing, but insufficient harmful subsidies, and monitoring framework
resources for ambitious resources to support through investment in a
implementation (T19). transformative change (T19). global biodiversity
monitoring system.
(2) Good progress (potentially) Good progress on area-based Good or very good progress
Projected on ambitious protected area conservation, species-based for actions on all direct

progress on
reducing threats
to biodiversity,
based on
assumptions in
1)
(Targets 2-8 and
parts of 1, 9 & 10)

% coverage target (T3).
Modest progress on
ambitious targets for
restoration on land, less so
for marine (T2).

Little progress on targets for
protected area efficacy and
representativity (T3),
sustainable use (T5, T9,
T10), invasive alien species
(T6), pollution (T7) and
climate adaptation in natural
systems (T8) and nature-
based solutions for climate
change (T8).

management plans especially
for high priority species (T4),
ecosystem restoration,
nature-based contributions to
climate change, and climate
adaptation in natural systems
(T8)

Modest progress on
sustainable use.

Little progress on invasive
alien species, pollution.

drivers (T1-T7).

Very good progress on
nature-based contributions
to climate change and
climate change adaptation
(T8), as well as integrating
conservation in managed
ecosystems (T9, 10).

3)
Outcomes for
biodiversity by

2030
(Milestones A.1,
A.2, A.3)
based on
assumptions in
(1) and
projected
progress on
threats (2)

Little progress and high
heterogeneity for most
dimensions of biodiversity.
Potentially large increase in
area of protected areas is
largely ineffective in halting
decline of biodiversity due to
relatively low efficacy and
representativity.

Low integration of nature in
managed land- and sea-
scapes.

Rising impacts of all five
direct drivers inside and
outside of protected areas.

Good progress for reducing
the extinction rate of birds,
mammals and some other
charismatic species groups,
and for net change in
ecosystem area.

Modest and heterogeneous
progress for ecosystem
integrity, species extinctions
of invertebrates, species
abundance, genetic diversity;
improved connectivity across
managed ecosystems.
Rising impacts of all direct
drivers inside and outside of
protected areas compromise
meeting ambitious goals.

Very good progress for
reducing the extinction rate
of birds, mammals and other
charismatic species groups,
and for net change in
ecosystem area.

Good progress for
ecosystem integrity and
connectivity across natural
and managed ecosystems.
Good progress for species
extinctions in invertebrates,
genetic diversity.
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3 All five of the principal direct drivers of biodiversity loss 8 land and sea use change,

direct exploitation, climate change, pollution, invasive alien species and their interactions
0 have substantial impacts on all dimensions of biodiversity. This means that high
ambition for biodiversity goals and milestones can only be achieved with high ambition

and achievement of all the actions to reduce threats to biodiversity {S1}.

Figure 2 builds on evidence from IPBES assessments and shows that each of the dimensions of
biodiversity in Goal A depends on all of the action targets on drivers to reduce threats to
biodiversity (Targets 1-10). This many-to-many relationship means that actions can benefit all
dimensions of biodiversity. It also means that any single action is only part of a more extensive
portfolio of coherent actions necessary to conserve and restore biodiversity. Finally, focusing on
only a subset of actions will result in only partial achievement of the biodiversity and societal

outcomes of the GBF, and sub-optimal use of resources invested.
For many well-studied ecosystems and species, we know the relative importance of the direct

drivers of biodiversity loss (Figure 3), as well as the actions that have been successful in slowing
or reversing this loss (Figure 4).

O Relative impact of direct drivers at the global scale

Overall

" eesccompostion 2 (D IR =—
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Relative impact of drivers

EBV classes

Direct drivers Degree of confidence

. Climate change . Land/sea use change B Inconclusive I Established but incomplete
B Direct exploitation I Pollution Il Unresolved I \Well-established

Invasive alien species [l Other

Figure 3. Relative importance of direct drivers across dimensions of biodiversity (from IPBES 2019,

Figure 2.2.22A). Confidence levels in attribution are indicated by the black bars. See other figures
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summarising across regions, realms and indicators in Section 2.2.5 of the IPBES Global Assessment.

Control Invasive

Alien Species 32 bird species

(Target 6) saved from \
extinction Site protection 59% [l .
Area protection,
~ management &
Site management 44% NG (=St (o]
EXx-situ conserv. 62% (Targets 1, 2, 3)
Species Habitat Restoration 29%

Management /=y
(Target 4) ‘

Recovery 38% !

Education,

Exploitation [~ ) AI\_\iA\I/E;ﬁ:;SdS,

Law, Policy & | / E ood,
Enforcement . { ;OanmlC gnd
‘ (sihouettes: dipng.com, other incentives
(Targets 5Y 14) www silhouettepng.com) N (Tal’gets 14_21)

Figure 4. Multiple actions in combination were required to save 32 species of birds from extinction
over the period 1993-2020. Each arrow indicates a type of action taken to prevent extinction of birds based
on the IUCN action classification scheme level 2. Conservation actions are indicated for 32 bird species for
which extinction was judged to have been likely to have occurred in the absence of action during the period
1993i 2020. Percentages and widths of arrows indicate the proportion of bird species for which conservation
actions were taken. The total of percentages is 440% because most species required multiple actions. Text
for actions that involved less than 20% of species are not provided, but can be found in the Section 1 of the
Technical Synthesis (Figure 1.8). Redrawn from Bolam et al. (2021).

Three examples illustrate this understanding and its implications for the GBF. First, recent bird
extinctions have primarily been driven by invasive alien species, disease, hunting, habitat loss
and habitat degradation, so the most critical actions for avoiding extinctions have been concerted
actions including control of invasive alien species; habitat protection, management and
restoration; bans on hunting; and intensive in-situ and ex-situ conservation plans (Figure 4).
Second, mammal extinctions have primarily been driven by hunting and collecting, habitat loss
and habitat degradation, so the most important actions for avoiding extinctions have been
concerted actions to reduce or halt exploitation; habitat protection, management and restoration;
and intensive in-situ and ex-situ conservation plans. Third, at the ecosystem level, tropical coral

reefs are being degraded worldwide by global warming in combination in many places with
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overfishing, pollution and invasive alien species. Successful conservation and restoration of reefs
and increasing their resilience to climate change often requires multiple actions to protect sites
from exploitation, reduce pollution from boats and agricultural run-off, and control invasive alien
species. However, even these concerted actions are often insufficient to fully protect coral reefs
from climate change, so active restoration is used to aid in recovery for severe bleaching events
and increase long-term resilience. These three examples illustrate that the relative importance
and specific nature of actions are highly context-dependent, which requires taking multiple actions
on multiple drivers simultaneously to address the different dimensions of biodiversity loss
(illustrated here by examples of different taxa and ecosystems). Despite this high context
dependence, several broad classes of these actions are common to other systems.

4 How targets of the GBF are implemented at international, national and local levels will

be a primary determinant of success in achieving positive outcomes for biodiversity
embodied in Goal A. The effectiveness of the implementation targets at these various
levels should be measured by the contribution to clear, and where possible guantitative,
objectives for biodiversity {S1, S3, S4}.

The global scale targets of the GBF are necessarily broad and therefore leave considerable
leeway in implementation. For example, Target 3 the GBF does not prescribe how the global
numerical target for the percent area of protected areas should be translated into national
commitments, precisely where protected areas should be located, or what levels of human
activities should be allowed. Yet it is well documented that these details of implementation are
keys to successful conservation of biodiversity by protected areas {S1, S3}. It is important that
Parties have the flexibility to adapt the implementation of targets to local and national contexts
using the best available knowledge, but there is also a need to determine if the implementation of

targets is achieving what they were intended to do.

Effective implementation of targets will depend on i) setting clear, and where possible quantitative
objectives for outcomes for biodiversity at several points of time in the future, ii) planning and
implementation of actions oriented towards these outcomes from the outset, iii) regular evaluation
of the implementation of targets and their contribution to achieving these outcomes and iv)
adjustment of implementation of targets when and where necessary {S4}. This has three
implications for further development of the GBF. First, it is important to maintain clear, and where

possible quantitative goals for 2050 and milestones for 2030, because these provide a guiding
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light for determining whether the implementation of the targets are achieving the intended
outcomes. Second, greater emphasis on indicators quantifying the links between drivers and
biodiversity change would help to monitor and predict the success of actions and to revise them
proactively. Third, it is recognised in the GBF that the possibility to adjust ambition or
implementation of targets would be desirable, but it would be important to have a clearer
mechanism for doing so (see also CBD/SBI/3/INF/11).

5 Reversing biodiversity loss will require addressing threats to biodiversity in both

natural and managed ecosystems, as well as the interconnections between them. Natural
and managed ecosystems differ in their species and genetic composition, ecosystem
functions and their support for human needs, hence the targets for action, reference
states, monitoring requirements and relevant indicators may differ between them {S5}.

One gquarter to one half of ice-free land is considered natural, depending on the definition of
Ainatur glst emos. Large wil d areas const i-natural e roug
ecosystems cover about one fifth of land area. In the ocean, roughly one third is considered to be
natural, with low to minimal signal of human impact. Both natural and managed ecosystems may

make large contributions to conserving biodiversity and meeting peoples' needs.

"Managed ecosystems" are those whose biotic composition and functioning is more heavily
transformed by deliberate manipulation, often to meet specific human needs, such as food
production, shelter or recreation (see Glossary ot
ecosystems may include built-up areas, cropland, some rangelands, tree plantations, aquaculture
and reservoirs. The term "converted ecosystems" is sometimes used, and may refer to natural
ecosystems that have been converted to managed ecosystems. Conversion often leads to large
changes in species composition, ecosystem function and ecosystem services, but converted
ecosystems are not necessarily considered as degraded if their functionality remains high, at least

in some aspects.

ANatural 0 and fimanagedo ecosystems eXwheremeoplei n t he
live close to, and interact with, biodiversity and where ecological functions may be transformed
towards optimizing the provisioning of certain benefits to people. The mix of ecosystem states

across such mosaics can vary greatly. Retaining and restoring natural ecosystems is a top priority
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for "bending the curve" for biodiversity because of the role that ecosystems have in hosting all

dimensions of biodiversity, and in supplying many essential contributions to people.

Corridors
~ Natural ecosystems:

@ rorests

@ Savannahs

@ Mountain slopes

@ Oceans
Managed ecosystems:

@ Rangelands

@ Farms

@® Towns, modified coasts

Figure 5. The mosaic of natur al and managed ecosysdaems acr
integrate large, intact wilderness areas (blue circles), a mosaic of natural ecosystems and managed
ecosystems in 6shared spacesd where human popul ation de
transformed managed ecosystems in cities, intensive agriculture and highly modified coastal zones (red

circles; Source: Portneretal.2 021, modi fied to indicate fiManaged ecosy

Managed ecosystems also play a critical role in biodiversity conservation, and their functioning
depends strongly on biodiversity. Many managed ecosystems have a very long history of
extensive management and integration of indigenous peoples and local communities with nature,
such as Cultural Landscapes recognised by the World Heritage Convention (WHC), Globally
Important Agricultural Heritage Systems (GIAHS) designated by the Food and Agriculture
Organization of the United Nations (FAO) and other socio-ecological production landscape and
seascape initiatives (e.g., Satoyama Initiative) designed around living in harmony with nature.
Such managed ecosystems may have high habitat and species conservation priorities in their
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own right. Further, managed ecosystems may provide habitat for many species that can make
use of both natural and managed ecosystems (such as insect pollinators), and importantly,
managed ecosystems may provide connectivity between natural ecosystems; these features
contribute to the ecological integrity of both natural and managed ecosystems. Moreover, human
well-being is dependent on the ecological functioning of managed ecosystems. Loss of
biodiversity in agricultural systems leads to reduced pollination and increased pest pressure,
lowering yields and increasing dependence on often harmful inputs. Loss of biodiversity in densely
populated environments has been proven to have adverse impacts on both physical and mental
health.

The contributions of natural ecosystems to Goal A are reflected in Milestone Al, citing area,
connectivity and integrity (see Glossary for terms) as critical elements of ecosystems. However,
to better incorporate the contributions of managed ecosystems, extending Milestone A.1 with the
addi t i on a landjnbtgankirethe integrity of managed ecosystems of at least 20 per cento
is suggested (see {S3} for additional options; Diaz et al. 2020; Garibaldi et al. 2021 for the
percentage amount). In practice, gains in managed ecosystems integrity could mean, e.g.,
increasing the genetic and species diversity of managed organisms they contain, increasing the
amount of native habitats (and thus species) that they contain, or better connecting them to
surrounding natural ecosystems. In order to avoid diluting the gains in area, connectivity and
integrity of natural ecosystems which are necessary for the achievement of multiple outcomes of
the GBF, it is critical that the goals and milestones for natural ecosystems are kept distinct from

(and not fungible with) the proposed gains for managed ecosystems.

6 All dimensions of biodiversity 8 genetic, trait, species, population, community and

ecosystem @ show interlinked responses to human drivers. Efforts to mitigate the effects
on drivers on one dimension (e.g., population abundances) will depend on action on other
dimensions (e.g., genetic diversity). Knowledge of the interlinked relationships between

dimensions can be used to guide prioritization for conservation {S1, S4}.

Different dimensions of biodiversity interact to determine the ecological outcomes that are the
focus of the GBF. Action on targets can account for the fact that drivers act on multiple dimensions
of biodiversity at the same time. Action to maintain genetic diversity, will benefit population
persistence and lower extinction rates. While action on species diversity and composition can

maintain ecosystem processes and recovery {S1}.
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The goals and milestones of the GBF list eight outcome measures to guide action. These include
a mix of biodiversity dimensions (genetic diversity, population abundance) with measures of
ecosystem structure (area, connectivity), ecosystem integrity (see Glossary) and measure of rates
of change (extinction rate) or expected change (extinction risk). Accounting for the
interdependencies among these measures can (i) bring greater clarity to the formulation of the
guantitative elements of the goals, milestones and targets of the GBF, (ii) strengthen actions on
drivers that promote recovery across multiple dimensions and, (iii) support the translation of global
targets to national and local action plans {S1}.

For example, Milestone Al focuses on increasing the area, connectivity and integrity of
ecosystems by five percent. A single numerical objective for these measures will result in different
outcomes across dimensions of biodiversity in different locations. For example, genetic and
species diversity increase nonlinearly with habitat area, so the expected net gain in these two
dimensions when increasing habitat area and connectivity by five percent will vary significantly by
region, taxonomic group and the baseline rates of habitat and connectivity change. The milestone
of five percent should therefore be considered as a first reference point, against which plans to

achieve net gains should be assessed {S1}.

Progress can be made by tracking biodiversity dimensions with essential biodiversity variables
(EBVs). EBVs are a compact set of measures describing the state of genomes, species,
populations, or ecosystems that provide a common foundation for indicators tracking progress
towards Goal A and associated milestones of the GBF {S4}. Indicators for the GBF could be
derived from this solid foundation of harmonised data. Data from monitoring networks can support
models designed to detect trends in EBVs and identify their drivers at multiple scales. Such
models can provide estimates of trends in data-poor areas to support action where in-situ
observations are limited. Multi-scale models can provide estimates of uncertainty about trends
towards the milestones from subnational to global scales and link these to the ecological, social

and economic outcomes in Goal B.

7 Ambitious action is needed immediately and must be sustained over time if we are to

put biodiversity on a trend to recovery by mid-century. There is good evidence that while
some dimensions of biodiversity recover rapidly following conservation action, many

show long-lasting, or time-delayed, changes in response to drivers. These time lags, such
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as for extinctions and restoration outcomes, can be shortened if action is implemented
immediately to reduce the effects of drivers of biodiversity loss and restore ecosystems.
Crucially, immediate action will also lower the cumulative loss of biodiversity and shorten

the time to recovery {S2}.

Milestones for 2030 should account for biodiversity lags inherent to the pathways required to
achieve the goals for 2050. The timing of goals and milestones for biodiversity conservation and
restoration must account for time lags at several levels: i) in the implementation of action, ii) the
change in strength of direct drivers resulting from action on indirect drivers, and iii) the response
of different dimensions of biodiversity to changes in drivers {S2}.

The time needed for safeguarding and restoring ecosystem structure, function and resilience is
particularly critical for people and communities whose livelihoods and well-being directly depend
on these systems and the benefits they provide. As traditional diversity-rich human landscapes
are the outcome of the long-term activities of such communities, actively involving and supporting
their bottom-up initiatives and customary institutions that safeguard and secure the maintenance

of biodiversity can help reach conservation and restoration targets more effectively.

Time-lagged responses of all dimensions of biodiversity stress the importance of monitoring for
recovery and restoration outcomes with appropriate reference conditions and baselines.
Decisions to prioritize and implement action should be guided by leading indicators (currently not
included in the GBF monitoring framework), which are indicators that provide an estimate of
expected change and provide early indications of changes in the long-term trends. Using
community-based indicators with science-based indicators would enrich knowledge about

historical trends and help determine if and which actions result in shortened lag times {S2}.

8 International collaboration should be strengthened, and more focused than it is now,

on how to adequately and equitably share the efforts in mitigating drivers of, and reversing,
biodiversity loss. The degree of biodiversity change, and relative importance of drivers,
vary greatly across scales and from place to place, and drivers in one place can affect
biodiversity in another. As a result, responsibilities for addressing both need to be

equitably apportioned among countries {S3}.
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Global targets of the GBF need to be designed in ways that allow them to be adequately and
equitably aggregated and disaggregated across scales, and in particular at the national level, so

that the sum of national targets meets the global ambition.

Ecological and evolutionary processes vary over multiple geographic scales from global to local.
Drivers of biodiversity loss also vary across scales from global to local, vary in their action across
scales and locations, and the source of the driver may be distant from the location of impact
(telecoupling). This spatial variation and teleconnections in driver-impact relationships, means
that translation of targets and actions from the global scale to regional, national and smaller scales

is not linear or direct.

There are three broad classes of responsibility countries shoulder: i) based on the biodiversity
within their territorial boundaries, with both national and global aspects, ii) based on drivers
originating from the country, also with national and global aspects, and iii) based on differences
in national capacities and access to the means of implementation. As a result, countries shoulder
different responsibilities which must be taken into account in apportioning actions among
countries in meeting global targets. A further consideration is the unequal national capacities of
countries to engage in transformative change necessary to curb drivers of biodiversity loss, and
the resulting need for cooperation mechanisms, including equitable financial and technological

transfers.

The monitoring and indicator framework of the GBF, and periodic stocktakes, should play key
roles in quantifying and accounting for these responsibilities {S4}. They should be designed to
enable both integration and disaggregation of data, including on resource needs, between

national and global scales.

9 Successful implementation of the GBF requires substantial investment in monitoring

capacity to allow the detection of trends and the attribution of these trends to drivers
across terrestrial, freshwater and marine environments. To do this well we must ensure
the supply of, and access to, the data and models that underpin the effective use of
indicators as fundamental tools for decision making. Indicators are needed not only to
assess progress toward goals and targets, but also to inform strategic planning of actions

to most effectively and efficiently achieve outcomes {S4}.
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The current monitoring framework of the GBF has focused on the identification of key headline,
component and complementary indicators for assessing progress towards targets and goals and
for thematic or in-depth analysis of each goal and target. However, the framework largely
overlooks the need to assess whether existing biodiversity monitoring systems have the coverage
and precision to reliably track change for all regions and attribute the effects of drivers on trends
in biodiversity by 2030.

An assessment of the resources needed to build an adequate global biodiversity observation
system is needed. Workflows from data to indicators are heavily dependent on a continuous
provision of primary data and on a global coordination of monitoring systems, including human
capacity to analyse and synthesise data, develop indicators and test them, develop the science
and models to do forecasts, and generate the reports and publications required for multiple

audiences.

Current biodiversity monitoring and information infrastructures have resulted in the development
of indicators for some dimensions of biodiversity change in the GBF; however, monitoring
capacities are unequally distributed across the globe resulting in biases towards certain taxa,
countries and biomes. Enhancing local and national capacities to generate and access primary
data, implement workflows from data to indicators and deliver biodiversity information, will
increase the capacity of different stakeholders to produce and use biodiversity indicators in
strategic planning and assessment processes, including indicators generated by IPLCs traditional

knowledge.

Three complementary approaches to the use of indicators are needed to realise the outcomes of
the GBF (Figure 6). The first is to track overall progress towards goals (headline indicators). The
second is to progressively improve indicators in order to understand how drivers cause
biodiversity change, thereby allowing changes in biodiversity to be attributed to changes in drivers
and actions (this should be the main role of component and complementary indicators). The third
approach, which is at present almost completely overlooked in the GBF monitoring framework,
uses indicators to inform strategic planning (including prioritization) of actions to effectively and
efficiently achieve targets and goals (boxes 1, 2 and 3 in Figure 6). For this, we need leading
indicators (currently not included in the GBF monitoring framework) which use best-available
understanding of these dependenciesi at the time a given decision is madeito predict the

expected impact of the proposed or implemented actions on biodiversity outcomes. All three of
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these approaches are critically important and must play complementary roles in an overall
adaptive policy and planning framework for the GBF. The set of indicators for monitoring the GBF
needs to be expanded to comprehensively cover outcomes, drivers and key interdependencies

between these elements.

Figure 6. The iterative cycle of monitoring and action guided by explanatory models and indicators.
The outer blue cycle refers to the monitoring of actual changes in biodiversity and the updates in indicators
used to track progress to Goal A outcomes (box 1). The inner cycle refers to the role of explanatory models
(box 2) that use component and complementary indicators that include indicators for drivers and actions
and leading indicators (box 3) that incorporate an understanding of the impacts of drivers (attribution) on
trends in essential biodiversity variables to guide spatial planning and the prioritization of conservation

action.
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