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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 I of this document presents the Key Messages and Executive Summary as high-level 

summaries for quick access by readers. Part II 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. 
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Part I 

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 

{ES#}. 

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

A) cannot be met without transformative change which is a ñfundamental, system-wide 

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 developmentò {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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ñNaturalò and ñmanagedò ecosystems differ in their species and genetic composition, 

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 

the phrase: ñ... and [net gain] in the integrity of managed ecosystems of at least XX per cent.ò In 

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 ð genetic, trait, population, species, 

community and ecosystem ð 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 

quantitative 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 stakeholdersô realities, with a special focus on indigenous peoples and local 

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

the provisioning of natureôs contributions to people. 

 

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 

so as to support life and natureôs contributions to people. Reducing and ultimately eliminating the 

negative effects of direct drivers of biodiversity change  land and sea use change, direct 

exploitation, climate change, pollution and invasive alien species  is crucial to achieving the post-

2020 global biodiversity framework (GBF)1 goals.  

 

To achieve a transformative change we must also address the indirect social and economic 

drivers of biodiversity loss. High ambition to halt the loss of biodiversity and of natureôs 

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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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; Díaz 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 ð 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 Díaz 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 

(Natureôs contributions to people), C (Benefit sharing) and D (Means of implementation) of the GBF. Note 
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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 correspondence is as follows (IPBES CF Ÿ DPSIR): Indirect Drivers Ÿ 

Drivers; Direct Drivers Ÿ Pressures; Biodiversity & Ecosystems Ÿ State & Impacts; Actions Ÿ Response.  

 

In this context, this synthesis has three primary objectives:   

ǒ to show how the Action Targets are related to the outcomes for biodiversity set out in the 

goals and milestones of the GBF;  

ǒ 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;  

ǒ 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; 

instead, ñmany-to-manyò relationships exist among them. Actors must thus address these 

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 A1-3) 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 IPBESôs four broad classes of indirect drivers (demographic and 

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. 

 

 

 

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 A1, A2 and A3 quantified based on the IPBES Global Assessment 



   

 

21 

 

(see Figure 3, and Appendix 1.1), and building on the GBF Theory of Change (as expressed in the Co-

Chairs reflections2, 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. Abbreviations: óSustô - Sustainable; óOECMô - Other Effective 

Conservation Measures. 

 

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

be met without transformative change3. 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, aquaculture 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/dda0/270258bf5deaab47fbc43da4/wg2020-03-06-
en.pdf) 
3 The IPBES Global Assessments defined transformative change as a ñfundamental, system-wide 
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.ò 

https://www.cbd.int/doc/c/2f74/dda0/270258bf5deaab47fbc43da4/wg2020-03-06-en.pdf
https://www.cbd.int/doc/c/2f74/dda0/270258bf5deaab47fbc43da4/wg2020-03-06-en.pdf
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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 

ñContinued Trendsò scenario is based on observed progress on direct and indirect drivers of biodiversity 

loss over the recent past. The ñConservation and Restorationò scenario is based on ambitious actions that 

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 

biodiversity and mainstreaming. The ñTransformative Changeò scenario assumes high ambition and 

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 assumptions for scenario types  

Protected areas 
 

ǒ 30% area - very good 
progress 

ǒ Efficacy and representativity - 
little, or at best modest 
progress  

ǒ 30% area - very good 
progress 

ǒ Efficacy and representativity - 
very good progress 

ǒ 30% area - very good 
progress 

ǒ Efficacy and representativity 
- very good progress 

Restoration, 
spatial planning 

& species 
management 

ǒ Modest progress on 
restoration on land 

ǒ Little progress on other 
aspects 

ǒ Very good progress on all 
targets 

ǒ Very good progress all 
targets 

Sustainable use, 
pollution, IAS 

and Targets 9-21 

ǒ Little, or at best modest 
progress on most targets 

ǒ Little, or at best modest 
progress on most targets 

ǒ Very good progress all 
targets 

Details of assumptions and of projected outcomes for biodiversity milestones 

(1) 
Assumptions 
concerning 

ambition and 
achievement of 

supporting 

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

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

ǒ High ambition and very good 
progress on all elements of 
supporting processes and 
means of implementation of 
the GBF. 
ǒ For example, very good 
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processes and 
means of 

implementation 
(primarily 

Targets 14-21, 
plus parts of 1, 9 

& 10) 
 
 

from 2010-2020. 
ǒ For example, current trends 

are: no progress on subsidies 
harmful to biodiversity (T18); 
and modest, but insufficient 
progress on mainstreaming, 
accountability, inclusiveness 
and monitoring (T14-15, 20-
21), as well as sustainability 
of production and 
consumption (T9, 10, 16; 
IPBES 2019, GBO 5 2020). 

ǒ Increasing, but insufficient 
resources for ambitious 
implementation (T19). 

plans (T1 and T19, but only 
focused on conservation and 
restoration measures). 

ǒ Modest progress on 
mainstreaming of biodiversity 
values and accountability, 
education and inclusiveness, 
and monitoring. 

ǒ Low ambition or weak 
progress on sustainable 
production and consumption 
and managed ecosystems, 
harmful subsidies, and 
resources to support 
transformative change (T19). 
 

progress in spatial planning, 
reducing harmful subsidies, 
food waste; convergence on 
sustainable diets; in making 
agriculture, forestry, 
aquaculture and fisheries 
sustainable; integration of 
biodiversity in national 
development plans; and 
effective participation in 
decision-making by IPLCs. 
ǒ Full operative use of the 

monitoring framework 
through investment in a 
global biodiversity 
monitoring system. 

(2) 
Projected 

progress on 
reducing threats 
to biodiversity, 

based on 
assumptions in 

(1) 
(Targets 2-8 and 

parts of 1, 9 & 10) 
 
 

ǒ Good progress (potentially) 
on ambitious protected area 
% coverage target (T3). 

ǒ Modest progress on 
ambitious targets for 
restoration on land, less so 
for marine (T2). 

ǒ 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). 

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

ǒ Modest progress on 
sustainable use. 

ǒ Little progress on invasive 
alien species, pollution. 

ǒ Good or very good progress 
for actions on all direct 
drivers (T1-T7). 
ǒ 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) 

 
 

 

ǒ Little progress and high 
heterogeneity for most 
dimensions of biodiversity.   

ǒ Potentially large increase in 
area of protected areas is 
largely ineffective in halting 
decline of biodiversity due to 
relatively low efficacy and 
representativity. 

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

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

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

ǒ Modest and heterogeneous 
progress for ecosystem 
integrity, species extinctions 
of invertebrates, species 
abundance, genetic diversity; 
improved connectivity across 
managed ecosystems.  

ǒ Rising impacts of all direct 
drivers inside and outside of 
protected areas compromise 
meeting ambitious goals. 

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

ecosystem integrity and 
connectivity across natural 
and managed ecosystems. 
ǒ Good progress for species 

extinctions in invertebrates, 
genetic diversity. 
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 3  All five of the principal direct drivers of biodiversity loss ð land and sea use change, 

direct exploitation, climate change, pollution, invasive alien species and their interactions 

ð 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).  

 

 

 

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. 

 

 

 

 

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 

1993ï2020. 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 quantitative, 

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 quarter to one half of ice-free land is considered natural, depending on the definition of 

ñnatural ecosystemsò. Large wild areas constitute roughly one quarter and semi-natural 

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 on ómanagedô and ónaturalô ecosystems). Managed 

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. 

 

ñNaturalò and ñmanagedò ecosystems coexist in the complex mosaics (see Figure 5) where people 

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.  

 

 

Figure 5. The mosaic of natural and managed ecosystems across a ómultifunctional scapeô can 

integrate large, intact wilderness areas (blue circles), a mosaic of natural ecosystems and managed 

ecosystems in óshared spacesô where human population density is low to moderate (yellow circles) and fully 

transformed managed ecosystems in cities, intensive agriculture and highly modified coastal zones (red 

circles; Source: Pörtner et al. 2021, modified to indicate ñManaged ecosystemsò).  

 

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 A1, 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 

additional phrase ñ... and [net gain] in the integrity of managed ecosystems of at least 20 per centò 

is suggested (see {S3} for additional options; Díaz 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 ð genetic, trait, species, population, community and 

ecosystem ð 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 

quantitative 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 A1 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}.  

 



   

 

33 

 

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 dependenciesïat the time a given decision is madeïto 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. 

 

 










































































































































































































































































