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Abstract 

The Kunming–Montreal Global Biodiversity Framework was adopted in December 2022 by the parties to the Convention on Biological 
Diversity. The framework states outcomes for species to be achieved by 2050 in goal A and establishes a range of targets to reduce pres- 
sures on biodiversity and halt biodiversity loss by 2030. Target 4 calls for urgent recovery actions for species where the implementation 
of other targets is insufficient to eliminate extinction risk. We analyze key species elements of goal A and target 4, examine their mean- 
ing and clarify implementation needs. We emphasize that target 4 should not be seen simply as the species target, because effective 
implementation of all targets is essential to achieve the species ambitions in goal A, but, rather, as a target for species that require 
urgent focused actions and emphasize that an indicator is needed to measure the implementation of urgent management actions. We 
conclude by considering next steps to identify priorities, undertake further research, make use of resources, ensure cooperation and 
capacity development. 
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2050 so that this vision can be realized. There are then 23 targets 
that detail actions to be achieved by 2030 in order to achieve 
the 2030 mission, which is “To take urgent action to halt and 
reverse biodiversity loss to put nature on a path to recovery for 
the benefit of people and planet by conserving and sustainably 
using biodiversity and by ensuring the fair and equitable sharing 
of benefits from the use of genetic resources, while providing the 
necessary means of implementation.” (CBD2022 a). The accompa- 
nying monitoring framework lists a suite of headline indicators 
for monitoring progress (CBD 2022 b), supported by a long list of 
component and complementary indicators for optional use. 

The first three goals (i.e., A–C) align directly with the three 
objectives of the convention: conservation of biological diversity, 
sustainable use of the components of biological diversity, and 
fair and equitable sharing of the benefits arising out of the use 
of genetic resources, with the fourth goal concerned with ensur- 
ing that there are adequate means of implementation for the 
framework. There are eight targets outlining action necessary to 
reduce threats to biodiversity (i.e., supporting goal A): five targets 
concerned with meeting people’s needs through sustainable use 
and benefit sharing (i.e., goals B and C) and 10 targets for actions 
needed to implement the KMGBF (i.e., goal D). 

In the present article, we analyze key species-specific elements 
of the framework—namely, the outcomes described in goal A 

and the actions in target 4, which is concerned with urgent 
recovery measures for species that need them. We assess each 
element in detail, drawing on both the negotiations leading up 
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ore than 40,000 species are assessed as being threatened with
xtinction on the IUCN Red List (IUCN 2023 a). Extrapolations from
hese data suggest that more than 1 million species may be at
isk of extinction, while extinction risk is increasing in those tax-
nomic groups that have been assessed (Purvis et al. 2019 section
.2.5.2.4; see also Hochkirch et al. 2023 ). A total of 909 species are
nown or suspected to have gone extinct since 1500 (IUCN 2023 a),
nd 84 species are known or suspected to exist only in captivity
IUCN 2023 a). Although there are numerous other manifestations
f the biodiversity crisis, such as declines in genetic diversity
Exposito-Alonso 2022), a risk of ecosystem collapse (Nicholson
t al. 2021 ), and a reduction of ecosystem services (Chaplin-
ramer et al. 2019 ), the losses among the other species with
hich we share our planet are the most fundamental, popularly
ecognized, and best-known human impacts on living nature. 

he Kunming–Montreal Global Biodiversity 

ramework 

n response to this crisis, the parties to the Convention on
iological Diversity adopted the Kunming–Montreal Global Bio-
iversity Framework (KMGBF) in December 2022 (CBD 2022 a).
he framework has a vision of a world of living in harmony with
ature where “by 2050, biodiversity is valued, conserved, restored
nd wisely used, maintaining ecosystem services, sustaining a
ealthy planet and delivering benefits essential for all people.”
here are four goals that describe the outcomes to be achieved by
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o the adoption of the KMGBF and relevant literature to promote
nderstanding that supports operationalization of this goal and
arget. It is important to note that all CBD decisions, including
hose adopting the KMGBF and its monitoring framework, are
greed by consensus among all 196 parties after negotiations
ver concepts, overall structure, and precise wording. The result
s inevitably a compromise in language and terminology that
ften creates some of the complexity and nuance that provide
hallenges in interpretation and operationalization. Although
e do not focus on other targets (such as targets 1, 2, and 3 on
abitat conservation or targets 5 on species overexploitation and
 on invasive alien species) we recognize the crucial importance
f those targets in achieving the species elements of goal A, given
hat habitat loss, overexploitation, and invasive alien species are
he primary drivers of species decline. 

oal A: Outcomes for species 

he first goal of the KMGBF is to conserve biodiversity at the level
f ecosystem, species, and genetic diversity (see UN 1992 , article
 for the CBD’s definition of biological diversity ). It mandates that: 
“The integrity, connectivity, and resilience of all ecosystems are
aintained, enhanced, or restored, substantially increasing the
rea of natural ecosystems by 2050; human-induced extinction of
nown threatened species is halted, and, by 2050, the extinction
ate and risk of all species are reduced tenfold and the abundance
f native wild species is increased to healthy and resilient levels;
he genetic diversity within populations of wild and domesticated
pecies is maintained, safeguarding their adaptive potential.”
In the present article, we consider the second of the three

lauses, which is concerned with the species level of biodiversity
 sensu article 2 of UN 1992 ) and which deals with three com-
lementary aspects of species’ conservation status: extinctions,
xtinction risk, and abundance. The 37 words in this clause
ontain some complex concepts and a considerable degree of
uance that have important implications for implementation.
e address each in turn. 

Human induced.” These words establish that this clause refers
irectly to extinctions driven by human activities. Species evolve
nd go extinct naturally. The intent of goal A is to focus attention
n extinctions that are driven by human activities rather than
natural” extinctions such as those caused by, for example, vol-
anic eruptions (e.g., San Benedicto rock wren, Salpinctes obsoletus
xsul in 1952; Brattstrom 1990 ), which would be extremely difficult
o avoid. Some natural phenomena, such as hurricanes, floods,
nd fires are occurring at far higher intensity and frequency be-
ause of climate change (e.g., Habibullah et al. 2022 , Tripathy et al.
023 ; see also Preston-Allen et al. 2024 ), and these, in turn, are
riving extinctions (Murali et al. 2023 ). Because recent climate
hange is human driven (IPCC 2023 ), it is appropriate that such ex-
inctions should be considered human driven, although, in prac-
ice, it may be difficult to confirm that climate change has led to
articular extinctions. Therefore, actions need to tackle the full
ange of threats that are driving species toward extinction, both
irectly and indirectly, including climate change. 

Known threatened species.” The goal focuses on the extinction
f species that have been documented as threatened. There are an
stimated 8.1 million species on Earth (Mora et al. 2011 ), of which
.5 million have been described (e.g., Costello et al. 2013 ). Nearly
60,000 species have been assessed for their risk of extinction us-
ng the categories and criteria of the IUCN Red List of Threat-
ened Species (IUCN 2023 a), which is widely considered to be the
most comprehensive and objective system for classifying species
in terms of extinction risk (Rodrigues et al. 2006 , Stuart et al. 2010 ,
Roberts et al. 2023 ). Of these, over 42,100 are assessed as threat-
ened with extinction. Numerous additional species have been as-
sessed for their extinction risk at the national scale for national
red lists, often using the guidelines for regional and national ap-
plication of the IUCN Red List categories and criteria (IUCN 2012 ).
The number of species being assessed at various scales is con-
tinually increasing (e.g., Hochkirch et al. 2023 ). There are, there-
fore, certain to be many more species that are threatened but are
not yet formally documented as such, including large numbers
of species that have not even been described to science. How-
ever, these undocumented species that may be threatened are
excluded from the focus in this clause as a practical approach to
guide the baseline for measurement. It is therefore critical to iden-
tify the factors affecting known threatened species and to address
these factors to prevent the species’ extinction and help recover
their populations. 

“Halted.” This term makes clear the intention to put in place the
action necessary to stop extinctions from a starting point of De-
cember 2022, when the framework was adopted. Therefore, in the
first clause, the parties have committed to preventing human ac-
tivities from driving any further extinctions of those species that
have been identified as threatened. This is ambitious but arguably
feasible, as has been evidenced by conservation’s impact on pre-
venting extinctions over the last three decades (Bolam et al. 2021 ).
It will, however, require an increase in the scale of investment and
action of at least an order of magnitude (McCarthy et al. 2012 ).
Halting further extinctions will necessitate the implementation
of urgent, targeted interventions, as is called for in target 4 (see
below). 

“By 2050, the extinction rate…of all species [is] reduced tenfold.”
This element of the second clause focuses on all species, comple-
menting the focus in the first clause on those that are known to
be threatened. Therefore, it implicitly recognizes that, although
we should aim to halt further extinctions of all species, it is prac-
tically challenging to halt extinctions of species that have not yet
been described to science (Centinelan extinctions; Wilson 1992 )
or to document having done so. A tenfold reduction in the rate of
all extinctions means that the rate must fall to 10% of the current
rate of extinctions by 2050. The CoP15 decision on the monitor-
ing framework indicates that the reference period for determin-
ing the current rate, unless otherwise mentioned, is 2011–2020
(see paragraph 2 of CBD 2022 b). The challenges of detecting ex-
tinctions (see Akçakaya et al. 2017 , Roberts et al. 2023 ) mean that
there are often time lags before a species can be declared extinct,
so extinction rates are most accurately estimated retrospectively.
Moreover, absolute extinction rates are also difficult to estimate,
given considerable uncertainty over the total number of species
on the planet. It is therefore useful to compare relative extinction
rates, expressed as extinctions per million species per year (Pimm
et al. 1995 ). Mean fossil species’ lifetimes produce a background
extinction rate of 0.1–1 extinctions per million species per year,
whereas human activities have driven species to extinction at a
rate perhaps 1000 times higher (Pimm et al. 2014 ). The difficulties
in assessing extinction rate mean that it is not possible to make
more precise estimates (Purvis et al. 2019 ). 

For current extinction rates to be assessed meaningfully,
Rounsevell et al. (2020 ; see also Diaz et al. 2020 especially supple-
mental material, pages 11 and 18) suggested an approach that is
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Figure 1. Calculation of a tenfold reduction in extinction risk, as is required in goal A of the Kunming–Montreal Global Biodiversity Framework. The 
value of the aggregated global Red List Index (calculated from the indices for mammals, birds, amphibians, corals, and cycads following methods 
outlined in Butchart et al. 2010) was 0.724 in 2022 when the framework was adopted. Red List Index values range from 0, where all species are extinct, 
to 1, where all species are Least Concern. 
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ased on known extinctions, proposing to model extinction rates
n the basis of extinctions that have been documented in the
UCN Red List. This has been considered problematic for several
easons, including failing to capture the diversity of biodiversity
nd variation in knowledge across realms and spatial scales
nd the practical limitations of detecting extinctions (Raven
t al. 2020 ). An alternative for assessing the extinction rate of all
pecies, including those not yet described by science, is to apply
odeling approaches using proxies—for example, relating to the
everity of threats such as habitat loss (Pimm et al. 1995 , Visconti
t al. 2016 ). Further work is therefore needed to explore the best
pproaches for capturing progress toward this element of the
oal and for understanding associated uncertainties. 

By 2050, the extinction risk…of all species [is] reduced tenfold.”
his element of the second clause calls for extinction risk to be
educed tenfold—that is, to 10% of its current level. This reduc-
ion should apply to all species, but as was discussed above, the
xtinction risk of most species is not known, and many species
emain undescribed. A reduction in extinction risk can therefore
nly be measured directly by quantifying trends in extinction risk
or those species for which it has been assessed (i.e., through the
UCN Red List of Threatened Species). Simplistically, it could be
ssumed that this could be assessed by taking the proportion of
pecies assessed for the IUCN Red List (or equivalent national
ists) that are classified as threatened (i.e., in the categories of Crit-
cally Endangered, Endangered, or Vulnerable) in 2050, and com-
aring it with the proportion in 2022 (Smith et al. 1993 ). How-
ver, this would fail to account for two important factors. First,
t is highly likely that the pool of species assessed for their risk
f extinction will change between 2022 and 2050; for example,
he number assessed for the global IUCN Red List has increased
rom 150,388 in December 2022 (IUCN 2022 ) to 157,190 in De-
ember 2023 (IUCN 2023 a). Species added to the pool may differ
n their overall risk of extinction compared with those assessed
rior to 2022. Second, even for the same pool of species, most re-
lassifications on the Red List result from improved knowledge
r revised taxonomy (e.g., improved information on the popu-
ation size, trends, and distribution of species) rather than gen-
ine improvement or deterioration in status (Butchart et al. 2004 ,
007 ). Therefore an overall change in the proportion of threatened
pecies may reflect changes in knowledge more than the effective-
ess of conservation efforts in addressing the drivers of extinction
Cuarón 1993 ). 
It is therefore essential to consider only genuine changes

n IUCN Red List category when assessing trends in species
xtinction risk. The Red List Index is designed to do exactly this
nd can therefore be used to assess progress toward achieving
his clause in goal A. To avoid bias, the index is calculated only
or groups that have been comprehensively assessed (i.e., those
n which all species have been assessed) or those representing a
andom sample. A global aggregated index is currently calculated
rom the indices for mammals, birds, amphibians, corals, and cy-
ads (the only groups that have been comprehensively assessed
ultiple times at present) following the methods outlined in
utchart et al. (2010 ). The 2022 value of this aggregated index
which is a measure of survival probability ranging from 0, where
ll species are extinct, to 1, where all species are Least Concern)
as 0.724. Its inverse value (i.e., a measure of extinction risk) was
herefore 0.276. A tenfold reduction in this value would be 0.028
equating to a Red List index value of 0.972; figure 1 ). Progress
n reducing extinction risk to increase the Red List index value
o this level could be achieved through efforts to improve the
tatus of the most threatened species (e.g., leading to all Critically
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ndangered species being downlisted to Endangered) or the least
hreatened (e.g., leading to all Near Threatened species being
ownlisted to Least Concern) or by reducing the extinction risk
f a combination of species (e.g., leading to all species moving to
he next lowest category of extinction risk). 

By 2050, the abundance of native wild species is increased
o….” In this third clause, abundance is a measure of population
tatus and is usually expressed as the number of individuals per
nit area (e.g., square kilometer). Native wild species are specified
o make clear that the focus is on species that occur naturally in
he wild in the area under consideration and so excludes alien
pecies and domesticated species. Alien taxa are defined by the
onvention as “A species, subspecies, or lower taxon, introduced
utside its natural past or present distribution, includes any part,
ametes, seeds, eggs, or propagules of such species that might sur-
ive and subsequently reproduce” ( https://www.cbd.int/invasive/
erms.shtml). The inclusion of this element implies that broad-
cale policies (e.g., addressing habitat loss, restoration, and sus-
ainability of production systems such as agriculture, forestry, and
sheries) are required to recover the population abundance of all
pecies, including those that remain common (but depleted) and
idespread. The word increased clearly denotes a positive trend

n abundance from a reference point. For practical purposes, one
pproach may be to measure the average population abundance
f a suite of species compared with a baseline some decades ago
or which data are available. For example, the Living Planet Index
as a baseline of 1970 (WWF 2022 , Ledger et al. 2023 ), and the
ild Bird Index for Europe uses a baseline of 1980 (Gregory and
an Strien 2010 ), although it should be noted that considerable
iodiversity loss occurred before these dates. 

Healthy and resilient levels.” These levels are not defined in the
ramework, but this wording implies that species face no threat
f extinction, and their abundance is increased to a level that
nsures they have the attributes necessary for long-term persis-
ence even in the face of perturbations (Capdevilla et al. 2020 ) and
mproves their contribution to ecosystem structure and function.
lthough the goal refers to restoring population abundance, the
ording healthy and resilient levels implies that species’ populations
re healthy throughout their extant native range and that rein-
roduction to, or natural recolonization, of as much of the former
ange as possible is essential to meet this goal. Taken together, this
ould be equivalent to a species being at least Viable (the equiv-
lent of either Least Concern or, otherwise, Near Threatened and
ot declining) and, ideally, Functional, in each part of its indige-
ous range, as it is defined in the IUCN Green Status of Species,
hich provides a standard (Akçakaya et al. 2018 , IUCN 2021 )
or measuring species recovery on the basis of the elements of
iability, functionality, and representation. 

arget 4: Urgent action for species 

he inclusion of this target in the KMGBF demonstrates the value
f timely policy-relevant research designed to address specific
nowledge gaps. The zero draft of the KMGBF (CBD 2020b ) was
eleased on 6 January 2020 and contained six targets to reduce
ressures on biodiversity but contained no target to undertake
he management actions that are necessary for some species to
ecover. In response, parties and observers called for this gap to
e filled, drawing on evidence provided by a preprint of Bolam
t al. (2020), which showed that more than a third of species
would require targeted recovery measures for their conservation
status to improve. Subsequent drafts of the Global Biodiversity
Framework included a target for undertaking urgent action. The
final text adopted stated: 

“Ensure urgent management actions to halt human induced
extinction of known threatened species and for the recovery
and conservation of species, in particular threatened species, to
significantly reduce extinction risk, as well as to maintain and
restore the genetic diversity within and between populations of
native, wild and domesticated species to maintain their adaptive
potential, including through in situ and ex situ conservation
and sustainable management practices, and effectively manage
human–wildlife interactions to minimize human–wildlife conflict
for coexistence.”

There are presently 3960 species that have threats requiring
urgent management actions under target 4 and that will not be
addressed (or not addressed sufficiently) by actions under other
targets, according to the approach outlined in Bolam et al. (2023 ;
see supplement S1). The most significant threat that requires
focused recovery action is invasive nonnative or alien species
and disease, with 2361 species requiring urgent management
actions to tackle such alien species and disease under target
4 (figure 2 ; see the supplement S1). The mitigation of these
threats does not guarantee recovery, and additional focused
actions will be needed, especially for species with small popu-
lation sizes or very small ranges and for which species-specific
management needs have been identified, to promote species
recovery. 

“Urgent management actions.” These are species-specific man-
agement actions that are required above and beyond the efforts
to mitigate threats such as the loss, degradation, and fragmen-
tation of natural habitats; unsustainable harvest; invasive alien
species; pollution; and climate change, which are the focus of
other targets in the framework. Bolam et al. (2023 ) found that 57%
of threatened species from comprehensively assessed groups on
the IUCN Red List of Threatened Species (IUCN 2020 ) required ac-
tion in addition to that described in targets 1–3 and 5–7. These
include actions necessary to stem population declines and to fa-
cilitate recovery, such as supplementary feeding, vaccinations, ex
situ management (captive breeding, propagation, etc.), translo-
cation, protection of breeding sites and of mature individuals,
and the provision of additional habitats (Bolam et al. 2023 ’s Web
Table 1). Achieving target 4 will require the identification of such
actions and their urgent implementation at appropriate spatial
scale. 

Target 4 repeats text from goal A on the outcomes to be
achieved: halting human-induced extinction of known threat-
ened species and reducing extinction risk. The early drafts of
the text for this target did not contain these outcomes and were
focused on the actions needed to achieve the species outcomes
described in goal A (see supplement S2 for the text of this target
that appeared in zero and first drafts and reports of open-ended
working group meetings). The milestones were proposed in early
drafts of the KMGBF to provide interim indications of progress
toward the 2050 outcomes specified in the goals, but when the
parties decided to remove milestones from the structure of
the framework in order to simplify it, they considered that the
outcome elements captured in the milestones should be reflected
elsewhere in the text. The report of the fourth open-ended
working group (June 2022) listed these elements as needing
further consideration in target 4 (see supplement S2). Therefore,
these species-level outcomes, with statements of what was to be

https://www.cbd.int/invasive/terms.shtml
https://academic.oup.com/bioscience/article-lookup/doi/10.1093/biosci/biae065#supplementary-data
https://academic.oup.com/bioscience/article-lookup/doi/10.1093/biosci/biae065#supplementary-data
https://academic.oup.com/bioscience/article-lookup/doi/10.1093/biosci/biae065#supplementary-data
https://academic.oup.com/bioscience/article-lookup/doi/10.1093/biosci/biae065#supplementary-data
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Figure 2. The number of threatened and Extinct in the Wild ( n = 8 and thus is hard to visualise) species requiring urgent recovery action to address 
particular threats under target 4, as they are identified by the IUCN Red List (IUCN 2023 a), sorted by IUCN Red List category. 
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chieved (i.e., halting human-induced extinctions and reducing
xtinction risk), were added to target 4 so that the text contained
tatements of what was to be achieved by 2030, the timeline for
he KMGBF’s targets. Most of these elements featured in the final
ext, and their repetition, especially of threatened species , helps to
ighlight the focus of this target. 
Bolam et al. (2023 ) clarified that the reduction of extinction

isk and halting extinctions for species that need recovery mea-
ures cannot be achieved solely through the actions identified
n target 4 and require a range of other interventions, such
s protected and conserved areas, ecosystem restoration, and
hreat mitigation as outlined in the other targets, especially
–3 and 5–8. These and other targets are also critical to enable
ecovery of depleted populations of other threatened and non-
hreatened species to achieve all species outcomes described in
oal A. For this reason, it is important that target 4 is not seen
imply as the species target but, rather, as a target for species that
equire focused recovery actions . Put another way, in the absence
f these urgent actions, such species would continue to decline
nd fail to recover, despite implementation of the rest of the
ramework. 

Recovery and conservation of species.” This wording implies not
nly reducing species’ extinction risk (e.g., to Least Concern on
he IUCN Red List) but also restoring their populations to levels at
hich they contribute to ecosystem function and then to main-
ain them at those levels, consistent with the abundance clause
n goal A. There has been increasing attention paid to defining
pecies’ recovery (e.g., Redford et al. 2011 , Akçakaya et al. 2018 )
nd to demonstrating the recovery potential for species both in
he short and long term under scenarios where conservation ef-
orts are sustained and supported (Grace et al. 2021 ). There have
een efforts to operationalize this for pursuing policy and man-
gement goals in Europe by defining favorable conservation status
or species’ populations in England (e.g., Mousley et al. 2023) and
cross the European Union (e.g., European Commission 2020 ), in-
luding setting favorable reference values for populations (e.g.,
ijlsma et al. 2019 ). Achieving full recovery of threatened species
ill require a broader range of actions beyond the urgent manage-
ent actions called for in target 4, as they are outlined in the other

argets in the framework. Whatever the metric, recovery needs to
e measured relative to an appropriate, quantifiable baseline. 

To significantly reduce extinction risk.” The wording in this
hrase is concerned with implementing actions that contribute
o a significant (i.e., large and measurable) reduction in extinc-
ion risk of species and ensuring the recovery and conservation
f all species, consistent with the extinction risk clause of goal A.
sing the IUCN Red List to document conservation status (e.g.,
ritically Endangered, Endangered, or Vulnerable) allows such
arge and sustained genuine reductions in extinction risk to be
easured through the Red List Index (Butchart et al. 2004 , 2007 ;
ee the “Indicators for measuring progress” section). 

I n situ and ex situ conservation.” The target states that
rgent management action includes both in situ and ex situ
onservation—that is, in the wild and, where appropriate and
eeded, in captive breeding or propagation facilities from which
ndividuals can be reintroduced back into native ranges. Ex situ
anagement can be defined as “conditions under which individ-
als are spatially restricted with respect to their natural spatial
atterns or those of their progeny, are removed from many of their
atural ecological processes, and are managed on some level by
umans.” (IUCN/SSC 2014 ). It is important that the full range of
anagement possibilities is considered, as was indicated by the
readth of both in situ and ex situ management actions that has
ontributed to the avoidance of extinction of 28–48 bird and mam-
al species since 1993 (Bolam et al. 2021 ) and the importance of ex

itu conservation in providing options for species recovery through
he eventual return of Extinct in the Wild species back to their na-
ive range (Smith et al. 2023 ). 

Sustainable management practices.” Reducing extinction risk
or species that are the focus for this target requires sustained
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ntervention that will deliver a long-term improvement in conser-
ation status. This phrase, therefore, refers to management prac-
ices that can be sustained over time, rather than the “sustain-
ble management” of wild species, which is the subject of target 5,
hereas the importance of sustainable use of biodiversity to peo-
le is the focus of target 9. During interventions by parties during
he fourth and fifth meetings of the open-ended working group es-
ablished to facilitate negotiations of the KMGBF, there were dif-
erent interpretations of sustainable . Some parties assumed it to
elate to sustainable use that would benefit species conservation,
ut the final wording makes clear that it is the sustainability of
nterventions that is the focus of this clause. This is important
ecause many studies have shown that conservation recoveries
ake time to achieve (e.g., 16 years on average in the cases exam-
ned by Young et al. 2014 ), and even once recovery is achieved,
any species will remain conservation dependent (Scott et al.
010 , Grace et al. 2021 ). 

Effectively manage human–wildlife interactions to minimize
uman–wildlife conflict for coexistence.” Human–wildlife con-
ict is a significant threat to species, as well as to human lives and
ivelihoods, food security, and sustainable development (Gross
t al. 2021 , IUCN 2023 b). The issue of human–wildlife conflict was
ncluded in this target when it first appeared in the updated zero
raft (see supplement S2). There was discussion about whether
his element should remain in this target, which initially had a
lear focus on recovery actions, or should be moved to target 5
sustainable use) or target 9 (benefits to people) to reflect the eco-
ogical and social aspects of human–wildlife interactions (CBD
021 ). In the adopted text, it remained in this target and was modi-
ed to reflect broader perspectives of human–wildlife interactions
nd coexistence (see supplement S2). Minimizing human–wildlife
onflict will typically require a very different set of actions than
he urgent management actions required by the first part of target
 and holistic sociobiological approaches. 

ndicators for measuring progress 

 monitoring framework was also adopted at COP15, and it
as agreed that this would be reviewed at COP16 (CBD 2022 b)

n late 2024. The Ad Hoc Technical Expert Group (AHTEG) on
ndicators was established to work on further development and
perationalization (see annex II of CBD 2022 b), and the group’s
nal report was released in April 2024 (CBD 2024 a). The moni-
oring framework includes headline (a minimum set to measure
lobal progress), component (optional, and covering elements of
oals and targets), and complementary (optional for thematic
r in-depth analysis of each goal and target) indicators. Many of
he indicators envisaged at the point of adoption require further
evelopment, with the AHTEG developing metadata for each
eadline indicator, including recommended disaggregations (CBD
024 b). This group also developed a set of standard questions
o be answered by countries in their CBD national reports to
rovide counts of the number of countries carrying out particular
ctivities (referred to as binary indicators ), but none of these relate
o target 4. The group recommended that further development
f the monitoring framework is needed to provide an adequate
ystem for measuring progress toward the KMGBF’s goals and
argets (CBD 2024 b). 
The monitoring framework states that the Red List Index

Butchart et al. 2004 , 2007 ) will be used as a headline indicator to
onitor progress toward both goal A and target 4. Although the
ed List Index is highly relevant for assessing progress toward
the tenfold reduction in extinction risk described in goal A and
the significant reduction in extinction risk specified in target 4,
it measures these outcomes, not the implementation of urgent
management actions per se, as is called for in target 4. This is
significant given that the intent of the targets is to define the
actions to be implemented by 2030, whereas the goals state the
outcomes to be achieved by 2050. There is, therefore, a clear gap
as there is no indicator for measuring the implementation of ac-
tion identified in target 4 that is necessary to achieve the required
reduction in extinction risk (CBD 2024 b). Bolam et al. (2023 )
provided a method for identifying the species that need urgent
recovery action, which could form the focus for an appropriate
indicator for this key element of target 4, while the development
of the Green Status of Species may allow for development of an
indicator of recovery of these species to be tracked in due course
(Grace et al. 2021 ) and for determining whether species have
indeed returned to healthy and resilient levels, as was stated in
goal A. Monitoring progress toward increasing the abundance
of native wild species will require indicators such as the Living
Planet Index (available globally for vertebrates, with plans to
expand to other taxa; WWF 2022 , Ledger et al. 2023 ) or, given
the methodological challenges associated with unstructured
population indicators (Leung et al. 2020 ), with metrics based on
more systematic monitoring of subsets of species and regions
(e.g., the Wild Bird Index; BirdLife International 2022 ). Geldmann
et al. (2023 ) highlighted that the absence of such an indicator at
headline level on abundance appears as a key omission for track-
ing progress to goal A, and the AHTEG on indicators also noted
that the existing headline indicators do not enable assessment of
progress toward this element of the goal (CBD 2024 b). 

What is needed now? 
This review is a first step towards a consistent understanding of
the politically negotiated species elements in goal A and target 4
and makes clear the ambition for species agreed by all parties. As
national biodiversity strategies and action plans are developed,
it is important to consider what is needed to act efficiently and
effectively in pursuing this ambition. 

Identifying priorities for each party. Achieving the outcomes for
species stated in goal A will require progress toward the delivery of
all the targets in the framework, not just target 4. Targets 1, 5, 6, 7,
and 8 are concerned with reducing pressures, all of which affect
species. Target 2 is about restoring degraded ecosystems, which
will increasingly benefit the species that these ecosystems once
supported, and target 3 is concerned with the well-connected pro-
tection and conservation of areas of particular importance for
biodiversity (e.g., key biodiversity areas; IUCN 2016 ), including for
species. Target 4 recognizes that for some species these responses
will be insufficient to prevent their extinction and enable their re-
covery, and targeted species-specific actions are needed. Targets
9–13 on “Meeting people’s needs through sustainable use and ben-
efit sharing” will also be important, as will those targets on “tools
and solutions for implementation and mainstreaming,” particu-
larly those targets focused on sectors with a significant impact on
species and with increasing resources available for urgent man-
agement action and with reducing threats. 

For many, if not the majority of threatened species, assess-
ment of their threats and identification of actions has already
been undertaken and is widely available (e.g., IUCN 2023 a). For
these species, accelerated implementation of those plans is now
essential, recognizing that, although implementing the entire

https://academic.oup.com/bioscience/article-lookup/doi/10.1093/biosci/biae065#supplementary-data
https://academic.oup.com/bioscience/article-lookup/doi/10.1093/biosci/biae065#supplementary-data
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MGBF is understood to be urgent, target 4 is the only target in
he framework where urgent action is explicitly called for. 
However, for other species, such assessments have not yet been

ndertaken. Therefore, it will be necessary to understand which
ctions will make the biggest difference to species extinction
ate, extinction risk, and abundance in each context (e.g., for
ach party). This will allow action to be focused on policies and
anagement that are most likely to be effective in addressing

argets and reducing pressures. In some countries, these may
elate to addressing land-use change, whereas in others, it could
e tackling invasive species. For most parties, actions covering a
ange of the targets will be necessary for success. This suggests
hat, first, it is necessary to understand which threats are driving
xtinction risk in each country, to allow the most appropriate
nterventions to be identified, maximizing impact and minimizing
asted effort. The Species Threat Abatement and Restoration
etric (STAR; Mair et al. 2021 , 2023 , Chaudhary et al. 2022, Irwin
t al. 2022 ) offers such an approach and identifies the main
hreats driving extinction risk in any spatial unit, showing where
hose threats are having their impact on threatened species. The
ccuracy of this metric will clearly increase over time as reassess-
ents improve the documentation of species distributions and

hreats on the IUCN Red List (IUCN 2023 a), as the number of tax-
nomic groups underpinning STAR is expanded, and as methods
re developed to support STAR calibration with local data. 
In addition, it is critical that urgent recovery actions are

irected toward those species most in need. Bolam et al. (2023 )
escribed a method for identifying those species. A priority action
or all parties now is to use this method to first identify those
pecies in need of urgent actions, then identify which threats
ost urgently require abatement, and use this information to
lan, cost, resource, and implement these actions to halt extinc-
ions, reduce extinction risk, and improve population status. 

ccess to information that will support attainment of species
lements in goal A. Implementing targets 1–8 in order to achieve
he species outcomes in goal A, as well as the ecosystem and ge-
etic diversity outcomes, will require substantial effort. Section C
f the KMGBF gives a suite of considerations to be taken into ac-
ount when implementing the framework. These include taking
 whole of government and whole of society approach, indicat-
ng that responsibility lies across government departments and
gencies. It also means ensuring the full, equitable, inclusive, ef-
ective, and gender-responsive representation and participation
n decision-making of Indigenous peoples and local communi-
ies, galvanizing collective effort, and acknowledging the impor-
ance of scientific evidence and traditional knowledge and prac-
ices when implementing the framework. The last clause of the
ramework states the importance of “raising awareness on the
ritical role of science, technology, and innovation to strengthen
cientific and technical capacities to monitor biodiversity, address
nowledge gaps, and develop innovative solutions to improve the
onservation and sustainable use of biodiversity.” All of this rec-
gnizes the need to draw on all available science, evidence, ap-
roaches, worldviews, knowledge, and tools to make the most
rogress toward the goals and targets. 
There is a wide range of resources on species available to

upport decision-making and monitoring. These include the
UCN Red List of Threatened Species (IUCN 2023 a), which is
ot only an assessment of the extinction risk facing species
ut is also a source of information on each species’ threats and
he conservation actions required for their recovery. A number
f countries have developed their own national Red Lists (see,
.g., Raimondo et al. 2022 and www.nationalredlist.org), and in
ome, it informs decision-making (e.g., Kyrkjeeide et al. 2021).
he Red List is one of several globally authoritative data sources
vailable through the Integrated Biodiversity Assessment Tool
IBAT; www.ibat-alliance.org), which also includes the World
atabase on Protected Areas (part of Protected Planet) and the
orld Database on Key Biodiversity Areas and allows STAR (see
bove) scores to be derived at a range of spatial scales. 
Many of the resources that can inform actions to pursue

mplementation of the species elements in the KMGBF have been
rought together in the Global Species Action Plan (IUCN 2023 c),
hich lists the actions needed to implement each of the KMGBF
argets to achieve species outcomes and should therefore be
elpful in the development of national biodiversity strategies and
ction plans. The Global Species Action Plan is linked to an online
oolkit of tools, training support, and technical guidance. 

apacity building, cooperation, and knowledge exchange. Maggs
t al. (2022 ) described some of the capacity that will need to be de-
eloped and shared in order to implement the species-level ambi-
ions of the KMGBF. Although the capacity-building plan that was
dopted at CoP15 (CBD 2022 c) provides the high-level approach,
aggs et al. (2022 ) suggested that there is a need to develop ca-
acity in two overarching areas: first, the need for tools and data
o identify and prioritize both the threats that need to be tackled
nd the species that need particular attention under target 4 and,
econd, to develop and maintain an increase in the capacity of
eople who can act. The resources above may well provide many
f the tools, approaches, and methods needed, but there is a clear
eed to significantly upscale support to parties, especially those
rom developing countries with high levels of species endemism,
o build the capability of people, resources, and organizations that
an act for species in the KMGBF, especially before 2030. 
The KMGBF contains ambitious outcomes for species in goal A

nd targets to achieve these. Our analysis of the species elements
n the framework provides an interpretation of what these polit-
cally negotiated elements mean for implementation, given their
ocial and ecological contexts. It is critical that all stakeholders,
arties, businesses, and members of civil society identify where
hey can act and then implement necessary actions. Efficient
rovision of and access to information and the development and
haring of capacity that will inform and enable implementation
re urgently needed to achieve these outcomes. Furthermore,
t is essential that adequate financial resources are available to
arties and other actors to meet agreed targets and goals. This
ill require substantial scaling up of current investments. 

onclusions 

ur review helps to clarify the ambition of the species elements
f the KMGBF and begins the process of providing consistent
nterpretation of key terms and phrases within goal A and target
. This common understanding is critical if implementation is
o be adequate and comparable across parties and other actors
nd to ensure that implementation is focused on those actions
hat are most important to achieve the agreed outcomes for
pecies that are stated in goal A. Although these outcomes are
mbitious, research has shown that, with sufficient resources
eployed appropriately, extinctions can be avoided, and species’
opulations can be recovered. Our review may support parties
pdating and implementing their national biodiversity strategies

https://www.nationalredlist.org
https://www.ibat-alliance.org
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nd action plans, by clarifying the outcomes required and actions
eeded to achieve these. 
There is much scientific literature that can inform imple-
entation, and a range of relevant guidance, tools, and metrics
xist to support actors in developing appropriate interventions.
here are clear research needs arising from our review, including
eveloping more robust approaches for modeling the extinction
ate of all species (inferred from extinction rates for known
pecies or severity of threats or from other methods), devel-
ping an operational definition of what constitutes a healthy
nd resilient population that can be applied across taxonomic
roups, and producing an appropriate indicator to measure
his and that can be applied in countries with greatly varying
ccess to resources, defining the set of species and the urgent
anagement actions they require that are relevant to target 4,
nd developing an indicator to measure progress toward target
 by quantifying implementation of urgent recovery actions for
pecies. Filling these knowledge gaps may make a significant dif-
erence to interpretation of what can be achieved and measured
y 2030. 
With only 6 years remaining until 2030, governments and other

ctors must rapidly translate the bold commitments made in the
MGBF into effective policies and management actions that are
mplemented comprehensively and at adequate scale. Achieving
he species outcomes in the framework will be challenging but is
ecessary to ensure the persistence of biodiversity and achieving
he CBD’s vision of living in harmony with nature by 2050. 

upplemental material 
upplemental data are available at BIOSCI online. 
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