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Abstract

Key Biodiversity Areas (IKBAs) are sites of significance for the global persistence of bio-
diversity. Based on the Global Standard for the Identification of Key Biodiversity Areas
(KBA Standard), published in 2016, sites are currently being assessed for KBA designation
in a growing number of countries across the world. For these assessments, the KBA criteria
are applied to all species and ecosystems with available data. We reviewed the first com-
prehensive assessments of 11 countries and compared the KBA network before and after
assessments. The mean (SD) number of KBAs per country increased by 69.6% (102.1), and
the mean total extent of KBAs per country increased by 164.2% (150.7). More than half
of the KBAs in 2024 had >50% of their area outside the 2019 KBAs, indicating a substan-
tial increase in KBA extent (54.0% [18.8] of KBAs). The mean proportion of each KBA
covered by protected or conserved areas decreased from 56.2% (20.2) to 44.5% (15.5),
owing to the incorporation of unprotected sites in the KBA network. On average, 41.1%
(14.0) of sites in each country (mean 44.5 [46.4] sites per country) and 47.2% (20.5) of new
KBA area after the assessment were completely unprotected, indicating that many of the
new sites were not recognized in national protected area networks as significant for bio-
diversity before the assessment. Making a comprehensive assessment of KBAs increased
the combined coverage of protected and conserved area networks from 25.4% (10.6) to
32.0% (13.1) in each country and thus contributed to reducing biodiversity loss. Therefore,
comprehensive assessments of KBAs led to a substantially increased number and extent of
recognized sites of importance for biodiversity published in the World Database of KBAs.
Where such assessments have not been made, many important areas for biodiversity may
be overlooked. We therefore encourage other nations to update their KBA networks to
inform efforts to meet the goals and targets of the Kunming—Montreal Global Biodiversity
Framework.

KEYWORDS
biodiversity assessment, conservation planning, Convention on Biological Diversity, Key Biodiversity Area,
Kunming—Montreal Global Biodiversity Framework
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1 | INTRODUCTION

In December 2022, the world’s governments came together to
adopt a new plan to reverse biodiversity loss: the Kunming—
Montreal Global Biodiversity Framework (KMGBF). Partici-
pating governments were required to revise and update their
national biodiversity strategies and action plans (NBSAPs) to
reflect the 4 goals and 23 targets of the framework. The
KMGBF aims to halt human-induced extinction of species and
reverse biodiversity loss to put nature on a road to recov-
ery by 2030. Target 21 in the framework aims to “ensure that
knowledge is available, accessible and used to guide biodiversity
action” (CBD, 2022), and most of the other targets rely on data
to guide actions needed to meet the targets. Targets 1 and 3 pro-
mote national spatial planning for biodiversity and expansion of
protected and conserved areas (other effective area-based con-
servation measures [OECMs]), respectively. Target 3 includes a
commitment to cover 30% of land and seas with protected or
conserved areas by 2030 (i.e., 30X30 target). Notably, Targets 1
and 3 identify the need to focus on “areas of particular impor-
tance for biodiversity.” Biodiversity data are essential to identify
and delineate these areas (Plumptre, Baisero, et al., 2024), and
the process of compiling biodiversity information in the iden-
tification of such areas contributes to achieving Target 21 and
Targets 1 and 3. A number of approaches have been used to
identify sites of biodiversity importance, including Important
Bird and Biodiversity Areas (IBAs) (Donald et al., 2019), Impor-
tant Plant Areas (Darbyshire et al.,, 2017), Important Marine
Mammal Areas (Tetley et al., 2022), Important Shark and Ray
Areas (Hyde et al., 2022), and Alliance for Zero Extinction
sites (AZEs) (Ricketts et al., 2005). Most of these approaches
focus on particular subsets of species, so the Key Biodiversity
Area (KBA) concept and criteria (defined in a KBA Standard)
(IUCN, 2016) were developed to unify these approaches under
a single system and enable “sites of significance for the global
persistence of biodiversity” to be identified for any macroscopic
species, ecosystem, of location of high ecological integrity or
irreplaceability TUCN, 2010).

The KBA criteria include quantitative thresholds to allow
consistent assessment of whether a site holds a globally signifi-
cant population of a species, significant extent of an ecosystem,
or outstanding ecological integrity or irreplaceability at a global
level (Appendix S1). They identify globally significant sites
because the criteria contain thresholds for the proportion of the
global population size of a species or the global extent of an
ecosystem (Appendix S1). The identification of a site as a KBA
implies that the site should be managed in ways that ensure the
persistence of the biodiversity elements for which it is important
(IUCN, 2016) but is not prescriptive about the means of such
management, which depends on the specific situation at each
site (Smith et al., 2019). Many sites are best conserved through
formal protected areas, whereas others may be best managed
through OECMs (conserved areas) or other approaches.

Because the application of quantitative criteria means that
sites are comparable (e.g., between countries) (Plumptre, Bais-
ero, et al., 2024), KBAs can form the basis of indicators for use
in multilateral environmental agreements. Trends in the cover-

age of KBAs by protected and conserved areas are used by the
United Nations to track progress in sustainable development
goals 14 and 15 (specifically, indicators 14.5.1 -Marine; 15.1.2 -
terrestrial and freshwater; 15.4.1 - mountain KBAs, respectively)
(United Nations, 2025) and by the Convention on Biological
Diversity as an indicator for Target 3 of the KMGBF (specifi-
cally, as a recommended disaggregation of headline indicator 3.1
on coverage of protected and conserved areas) (CBD, 2024). In
various countries, KBAs are also being used to guide conserva-
tion planning and support land- and sea-use planning. They are
increasingly informing decisions made by private sector orga-
nizations to minimize and disclose their biodiversity risks and
are also used by a growing number of donors to guide their
investments in conservation.

There are over 16,500 KBAs confirmed in the World
Database of KBAs (BirdLife International, 2025). Many of these
sites were originally identified as IBAs (Donald et al., 2019) or
AZEs (Ricketts et al., 2005) or were KBAs identified through
ecosystem profiles for biodiversity hotspots commissioned by
the Critical Ecosystem Partnership Fund (CEPF) (CEPE, 2023)
based on prototype criteria (Langhammer et al., 2007). Prior to
the first comprehensive KBA assessments following the publi-
cation of the KBA Standard, IBAs comprised almost 85% of
KBAs (BirdLife International, 2019), and CEPF KBAs com-
prised 37% and AZEs 5% (there is an overlap across these
groups). The KBA criteria have since been consolidated and
expanded into a formal KBA Standard; hence, these KBAs now
need reassessing against the new KBA Standard (IUCN, 2016)
to identify which qualify as global KBAs (meeting the global
KBA criteria) and which qualify as regional KBAs (meeting pre-
viously established criteria and thresholds), as described in the
KBA Standard (IUCN, 2016). At present 35.8% of the sites
in the World Database of KBAs have been demonstrated to
meet global criteria (BirdLife International, 2025). Following the
adoption of the KBA Standard in 2016, biodiversity experts and
institutions across the world have begun to apply these criteria
to existing KBAs and use them to identify additional KBAs. To
date, 41 countries have established KBA national coordination
groups to bring together stakeholders across government, civil
society, academia, Indigenous Peoples’ groups, and other sec-
tors to undertake national assessments of KBAs across multiple
taxonomic groups of species, ecosystems, and sites of ecological
integrity or irreplaceability (Plumptre, Baisero, et al., 2024).

Identifying a site as a KBA can bring it local, national,
regional, and global attention but does not guarantee its con-
servation. Although there has not yet been an assessment of the
impact of identification of sites as KBAs on their conservation
and biodiversity outcomes, some studies have focused on sub-
sets of KBAs. Species occurring in IBAs or AZEs with greater
coverage by protected areas experienced smaller increases in
extinction risk (shown by the International Union for Con-
servation of Nature Red List Index) over recent decades. The
increase was half as large for bird species; >50% of the IBAs
at which they occur are completely covered by protected areas.
The increase was a third lower for birds, mammals, and amphib-
ians restricted to protected AZEs (compared with unprotected
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or partially protected sites) (Butchart et al., 2012). Trends
in wintering waterbird abundance across Europe and North
Africa during 19902015 were consistently more positive inside
IBAs than other wetlands (Pavon-Jordan et al., 2020). Across
Australia, southern Affrica, and Europe, IBAs have higher irre-
placeability on average than other sites (Di Marco et al., 2010).
As a result of these and other studies, we conclude that KBAs
are useful in planning protected area expansion because they
identify sites with species of conservation concern (Kullberg
etal., 2019).

Although virtually all countries have existing KBA invento-
ries (only Monaco, San Marino, and Tuvalu do not [BirdLife
International, 2025]), few are comprehensive, drawing on all
available biodiversity data to apply as many of the KBA criteria
as possible across all taxonomic groups, ecosystems, and sites
of ecological integrity. Most existing KBAs have been identi-
fied for birds, and 28.4% of KBAs qualify for taxa other than
birds, for the ecosystems they support, or for their ecological
integrity or irreplaceability (BirdLife International, 2025). How-
ever, many sites have not been assessed for their KBA status
based on data on taxa other than birds. Prior to 2016, no KBAs
were assessed for their significance for ecosystems, ecological
integrity, or irreplaceability. The KBA networks are most use-
ful when site identification considered all taxonomic groups,
ecosystems, and criteria because then end users can be more
certain that the set of sites is comprehensive.

Eleven countries have completed a relatively comprehensive
assessment of their KBAs: Bolivia, Colombia, the Democratic
Republic of the Congo, Ecuador, Gabon, Mozambique, Peru,
the Republic of the Congo, South Africa, Uganda, and the
United Arab Emirates (BirdLife International, 2025). Although
this is still a relatively small total, it is useful to assess the impacts
on national KBA networks of making comprehensive assess-
ments to better guide other countries. We therefore evaluated
how the KBA network in these 11 countries changed follow-
ing a comprehensive assessment based on existing biodiversity
data and assessed the implications for countries that have not
made comprehensive assessments of their KBAs. We also con-
sidered the implications of the results of these assessments for
implementation of the KMGBE. Although we expected that the
number of sites would increase after comprehensive assessment,
the magnitude of this increase and the proportion of the final
network the existing sites comprise were unknown. This infor-
mation is important to know because it gives an indication of
the number of KBAs that are missing from the network in coun-
tries where comprehensive assessments have not yet been made.
We also evaluated the proportion of the KBA network that was
covered by protected and conserved areas to evaluate the extent
to which newly identified KBAs were recognized as important
sites and to what extent assessments identified new areas.

2 | METHODS

Conducting a comprehensive assessment of KBAs involves
reviewing the data available for all biodiversity elements (species,
ecosystems, ecological integrity, and irreplaceability) and assess-

ing these against the criteria in the KBA Standard, adding newly
qualifying elements to existing sites, removing elements that
no longer meet the thresholds, and potentially revising bound-
aries based on the new knowledge. Some sites that no longer
meet KBA criteria ate delisted, and new sites may be identi-
fied, including for biodiversity elements that had previously not
been assessed. KBAs are delineated as sites that have “the pos-
sibility of some type of effective management across the site”
(TUCN, 2016; KBA Standards & Appeals Committee of IUCN
SSC/WCPA, 2022), and they cannot overlap each other. The
aim of the KBA program is to identify sites that can be man-
aged for the biodiversity elements that qualify the site as a KBA,
and hence, the manageability of the site is an additional key fea-
ture. This manageability of a site typically constrains the size
of a given KBA. Larger areas are more likely to contain suf-
ficient proportions of a species’ population or an ecosystem’s
extent to qualify as KBAs but ate less likely to be manageable
as individual sites. Although IBAs and KBAs identified as part
of CEPF ecosystem profiles are also required to be manage-
able units, some existing KBAs need to be redelineated using
up-to-date information on local context.

2.1 | Numbers and area of KBAs

We first estimated the number of sites and total area of sites
to assess how the KBA network changed following compre-
hensive assessments in a country. We extracted data from the
World Database of KBAs (BirdLife International, 2025) on the
KBA netwotks in the 11 countries for 2019 and 2024, from
before and after comprehensive assessments were undertaken.
In some of these countries, a few existing KBAs had not yet
been reassessed because the data to do so were not available,
and marine KBAs in South Africa have not been assessed. The
data we extracted included the species, ecosystems, ecological
integrity, and irreplaceability that met the KBA criteria for each
KBA in each country and the boundaries for each KBA. We
considered the number of sites and the total extent of the net-
work because some KBAs in 2019 were split into 2 or more
KBAs in 2024 and other KBAs in 2019 were merged to form
a single one in 2024, thereby changing the number of sites
but not necessarily the area covered by them. Given that there
were some overlapping KBAs prior to reassessment (a conse-
quence of combining different sources [i.e., IBAs, AZEs, and
CEPF KBAs] when the KBA program was established), we used
ArcGIS Pro 3.1.3 (ESRI, 2024) to first dissolve overlapping
KBAs into one layer for each period and then calculated the
areas that were exclusive to the inventories in each of 2019 and
2024 and the areas that were common to both. From this geo-
processing step, we calculated the percentage of the 2024 KBAs
that overlapped part of the 2019 KBA network and calculated
the percentage of sites with <50% overlap.

We calculated the area of KBAs in the 2 periods in each
country and the extent and percentage in terrestrial, freshwater,
and marine realms separately for each country. For freshwa-
ter, we used the method proposed for headline indicator 3.1
in the monitoring framework for the KMGBF (CBD, 2024).
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This is used to calculate protected area coverage of inland waters
(Lehner et al., 2025) by area and that of rivers and streams (Linke
et al.,, 2019) by length. Percent marine area coverage is based
on the KBA and protected area boundaries within the Exclu-
sive Economic Zone (EEZ) boundary for the country (Flanders
Marine Institute, 2023)

22 |
KBAs

Protected area and OECM coverage of

Second, we assessed how the extent of protected and conserved
area coverage changed following comprehensive assessments in
a country. If most new KBAs identified during a comprehen-
sive assessment were recognized as existing protected areas in
a country, then there was less urgency to identify them because
they were sites that were already recognized as important for
conservation. However, if many new KBAs occurred outside
the protected area network, then there was a greater urgency
for countries to make comprehensive KBA assessments because
these sites of biodiversity importance were unrecognized. After
addressing overlaps in KBAs in the 2019 dataset by dissolving
them into one layer, we used ArcGIS to calculate the total area
of KBAs in each country in 2019 and 2024, the area overlap-
ping between 2019 and 2024, the areas covered exclusively in
each of the 2 years, and the areas covered by protected areas or
OECMs in each of the 2 years based on the World Database of
Protected Areas (WDPA) and World Database of OECMs for
2019 and 2024 (https://www.protectedplanet.net/en). For each
period, we calculated the total extent and percent cover of KBAs
by protected areas and OECMs. We also calculated the number
of KBAs with full coverage (>98%) and those that had no cov-
erage (<2%). We considered both protected areas and OECMs
because target 3 of the KMGBF refers to both. However, only
3 of the 11 countries (Colombia, Peru, and South Africa) have
identified OECMs and submitted data to the World Database of
OECMs, and these may not be complete networks yet. Finally,
we calculated the percentage of each country’s area that was
covered by protected areas and OECMs and estimated by how
much this would increase if all KBAs were to be designated as
protected areas or recognized as OECMs.

2.3 | Biodiversity elements qualifying sites as
KBAs and KBA criteria used

With a focus on increasing the number of taxonomic groups
assessed in a comprehensive assessment, we expected an
increase in the number of species and taxonomic groups for
which KBAs have been identified. Although most existing
KBAs have been identified for their significance for birds, it was
not clear how many existing sites would qualify as global KBAs
by meeting the global criteria in the KBA Standard, how many
of these existing sites of importance for birds would prove to
be important for other taxonomic groups, and how many addi-
tional sites would be identified for nonbird species, ecosystems,
or ecological integrity or irreplaceability.

We calculated the number of taxonomic groups as defined
by the KBA Secretariat (https://www.keybiodiversityareas.org/
working-with-kbas/proposing-updating/criteria-tools) and the
number of species and threatened species that qualified sites as
global KBAs for each country. Although the KBA criteria for
ecosystems and areas of high ecological integrity are being used
increasingly, further to the publication of the Global Ecosys-
tem Typology (Keith et al., 2022) and assessment of risk of
ecosystem collapse (Nicholson et al., 2024), their application
has not yet been comprehensive enough to undertake a formal
comparison between the periods.

Given that many existing KBAs comprise sites originally
identified as IBAs, we compared the subset of the original KBA
network that comprised IBAs with the updated KBA network
following comprehensive assessment. We therefore calculated
the number of IBAs that qualified as global KBAs before and
after the comprehensive assessment. However, we found that
many sites were redelineated or superseded (i.e., replaced by an
overlapping KBA with substantially different boundary) during
the comprehensive assessment process, which obscured pat-
terns of changes. We therefore also calculated the percentage
of the area of the original IBA network in each country that was
covered by the final KBA network with a union calculation in
ArcGIS 3.1.3.

Tests of the significance of percent changes from 2019 to
2024 were made with Wilcoxon signed rank tests (Zar, 1984).

3 | RESULTS

3.1 | Changes in area and numbers of KBAs

Not surprisingly, following a comprehensive assessment, the
number of KBAs increased in most countries (Table 1;
Figure 1). There was a decrease in one country, the United Arab
Emirates, because some of the existing KBAs did not meet the
thresholds established in the KBA Standard IUCN, 20106) or
were merged with other KBAs into larger sites owing to revised
judgments about manageability. Other reasons for changes in
the number of KBAs in each country were because some sites
were split or merged owing to revised information on the distti-
bution of biodiversity or manageability. On average, there was
a 69.6% (SD 102.1) increase in the number of KBAs in each
country from 2019 to 2024 (Table 1). The mean percentage of
KBAs in 2024 that had <50% overlap with the KBA network in
2019 was 54.0% (18.8), indicating that more than half of KBAs
in 2024 encompassed substantial new recognized area (Table 1).

A comparison of the total area of KBAs in the 2 periods
was a better measure (Figure 1) and showed that the mean
extent of KBAs in each country increased by 164.2% (SD 150.7)
(Table 1). The mean percentage of the area of each country
covered by KBAs increased significantly (Wilcoxon W = 0,
p < 0.005, » = 11) from 10.1% (6.4) to 20.1% (8.8) (Table 2).
Coverage of land increased from 13.9% (9.9) to 24.6% (13.7)
(W= 0, p <0.005, = 11), coverage of standing freshwaters
from 17.9% (11.1) to 27.3% (17.0) (W= 8, p < 0.05, » = 11),
coverage of stream and river length from 13.3% (10.2) to 23.6%
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TABLE 1  Percent increase in the number and total area of Key Biodiversity Areas (KBAs) following comprehensive assessments of KBAs and percentage of
2024 KBAs with <50% overlap with 2019 KBA network.

Change in number KBAs in 2024 with

of KBAs <50% overlap with Change in KBA area
Country 2019-2024 (%) 2019 KBAs (%) 2019-2024 (%)
Bolivia 54.2 50.5 57.4
Colombia 9.3 36.0 29.8
Republic of the Congo 122.2 50.0 42.7
D. R. Congo® 91.7 52.2 128.1
Ecuador 0.8 45.2 299.6
Gabon 337.5 82.9 298.9
Mozambique® 66.7 57.1 462.3
Peru 52.3 65.3 100.1
South Africa” 57.7 61.9 64.1
Uganda® 429 15.0 16.6
United Arab Emirates —70.0 77.8 306.7
Mean (SD) 69.6(102.1) 54.0(18.8) 164.2(150.7)

“Numbers include a few KBAs that have not yet been reassessed.
bSouth Africa has not yet comprehensively assessed marine KBAs.

Bolivia

United Arab
Emirates

Legend
- 2024 KBAs in new areas

- 2019 KBAs that were delisted
- KBA areas in both 2019 & 2024

\ Comprehensively assessed country

FIGURE 1 In 11 countries, changes in locations of Key Biodiversity Areas (KBAs) from 2019 to 2024 following comprehensive KBA assessments.

(13.8) (W=1, p < 0.005, »=11), and coverage of territorial seas
(EEZ) from 1.6% (3.4) to 10.3% (9.5) (W= 0, p < 0.005, » = 6)
(Appendix S2). Current coverage ranged from 0% of the matine
area of the Democratic Republic of the Congo to 55.6% of the
terrestrial area of Ecuador (Appendix S2).

3.2 | Changes in coverage by protected areas

In 2024, the mean proportion of the total extent of KBAs
covered by protected and conserved areas showed no change

(69.8% [SD 14.4] in 2019 vs. 68.9% [18.0] in 2024) (Figure 2).
However, mean coverage of each individual KBA by protected
and conserved areas (an official SDG and KMGBF indicator)
declined significantly (Wilcoxon W=7, p < 0.05, » = 11) from
56.2% (20.2) to 45.5% (15.5) in 2024 (Table 3) owing to the
addition of unprotected KBAs in 2024. On average, 47.2%
(20.5) of the additional area of KBAs identified by 2024 was
not covered by protected or conserved areas. Conserved areas
contributed a minority of the coverage. In the 3 countries that
reported their OECMs, these areas covered a mean of 7.2%
(6.0) of each KBA, mirroring the mean coverage of the country
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TABLE 2

ConserstionBilogy

Percent coverage of each country (including terrestrial and marine areas in Exclusive Economic Zones) by Key Biodiversity Areas (KBAs) in 2019

and 2024; coverage by protected conserved areas (other effective area-based conservation measures [OECMs|) in 2024; and total coverage in 2024 by KBAs,

protected areas, and OECMs combined.

Coverage by KBAs (%)

Coverage by
protected areas
and OECMs (%)

Coverage by KBAs,
protected areas,
and OECMs (%)

Country 2019 2024 2024 2024
Bolivia 21.2 33.3 27.2 41.5
Colombia 9.0 11.6 31.2 334
Republic of the Congo 18.0 25.7 47.2 58.5
D. R. Congo 6.9 15.8 18.7 24.5
Ecuador 7.3 29.2 40.5 50.9
Gabon 6.0 23.9 27.6 31.3
Mozambique 1.9 10.4 19.5 21.3
Peru 10.7 21.3 16.8 28.2
South Africa 17.9* 29.4* 13.5 229
Uganda 8.4 9.7 17.9 19.8
United Arab Emirates 2.6 10.6 19.4 19.6
Mean (SD) 10.1(6.4) 20.1(8.8) 25.4(10.6) 32.0(13.1)

*South Africa has not assessed marine KBAs yet, so only percentage of land is given here.

¢ Y
b ) : X &
v / ) . "_.-.t‘ 2 SA
% ‘ g (
ﬂ 2 . "-,f{&
United Arab
Emirates

Bolivia

FIGURE 2

Protected and conserved
area coverage of KBAs

- Complete coverage

- Partial coverage
- Zero coverage

Comprehensively assessed country

Protected and conserved area coverage of Key Biodiversity Areas (KBAs) in 2024 in the 11 countries where comprehensive KBA assessments were

conducted (dark green, KBAs with >98% of their extent covered by protected areas; orange, KBAs with <2% coverage; turquoise, KBAs with 2-98% coverage).

by OECMs (7.6% [7.8]). Combined protected and conserved
area coverage of the 11 countries averaged 25.4% (10.6) in
2024. If national networks of protected and conserved areas
were expanded to cover all KBAs, it would increase the mean
coverage of each country to 32.0% (13.1) (Table 2), although
complete coverage may not always be desirable or possible.
The percentage of KBAs fully covered (>98%) by protected
areas or OECMs did not increase significantly over the period

(25.9% [SD 14.2] in 2019 vs. 30.5% [16.6] in 2024; Wilcoxon
W=19, p> 0.05, »=11). Although the percentage of sites that
had no coverage (<2% coverage) by protected areas or OECMs
increased slightly, this increase was not significant (32.7% [19.3]
in 2019 vs. 41.1% [14.0] in 2024; W = 14, p > 0.05, n = 11)
(Table 3). Following comprehensive assessment, a mean of
44.5 (46.4) KBAs per country fell outside protected areas and
OECMs.
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TABLE 3
each country.

Coverage of Key Biodiversity Areas (KBAs) by protected and conserved areas before (2019) and after (2024) comprehensive KBA assessments in

Mean (%) KBA extent

KBA extent covered by covered by

protected protected and conserved

and conserved areas (%) areas Sites fully covered(%) Sites with no coverage(%)
Country 2019 2024 2019 2024 2019 2024 2019 2024
Bolivia 67.7 571 49.5 33.0 20.3 23.1 25.4 48.4
Colombia 79.5 84.9 43.0 66.3 14.0 40.9 30.7 26.2
Republic of the Congo 57.4 55.9 66.3 55.4 30.0 40.0 0.0 30.0
D. R. Congo 74.1 63.0 54.3 53.9 25.0 34.8 29.2 32.6
Ecuador 56.6 64.4 332 23.6 12.2 21.0 46.3 66.9
Gabon 90.6 84.6 61.9 56.4 50.0 51.4 12.5 314
Mozambique 58.7 82.1 55.5 422 19.0 35.1 66.7 51.4
Peru 65.6 47.2 29.2 22.8 16.1 9.7 55.5 62.7
South Africa 46.5 39.6 455 31.8 13.6 2.3 36.7 37.0
Uganda 89.2 81.3 84.1 54.6 31.0 21.7 16.7 31.7
United Arab Emirates 81.9 98.1 96.2 60.9 53.3 55.6 40.0 33.3
Mean (SD) 69.8(14.4) 68.9(18.0) 56.2(20.2) 45.5(15.5) 25.9(14.2) 30.5(16.6) 32.7(19.3) 41.1(14.0)

TABLE 4

Number of taxonomic groups with one or more species meeting global Key Biodiversity Area (KBA) criteria (i.e., for which one or more KBAs have

been identified) per country and the total number of species and number of these that are threatened.

Taxonomic groups

Total number of species

Number of threatened species

Country 2019 2024 2019 2024 2019 2024
Bolivia 4 25 34 190 18 137
Colombia 6 22 150 481 61 287
Republic of the Congo 2 15 1 66 1 55

D. R. Congo 7 10 52 169 35 94
Ecuador 5 26 143 877 53 408

Gabon 2 28 3 187 1 140
Mozambique 3 38 4 190 2 137

Peru 7 41 185 646 81 297

South Affrica 30 49 68 3526 26 359

Uganda 20 23 34 64 21 34

United Arab Emirates 1 3 6 9 1 7

Mean (SD) 7.9(9.0) 25.5(13.5) 61.8(67.0) 582.3(1013.2) 273(27.5) 177.7(137.4)
3.3 | Changes in numbers of species and the number of threatened species (i.e. those classified as

qualifying sites as KBAs

The number of taxonomic groups with at least one species
qualifying for KBA criteria (i.e., for which one or more KBAs
had been identified) in assessed countries increased significantly
(Wilcoxon W = 0, p < 0.005, » = 11) from a mean of 7.9
(SD 9.0) to 25.5 (13.5) after comprehensive KBA assessments
(Table 4). The total number of such species increased signif-
icantly from a mean of 61.8 (67.0) to 582.5 (1013.0) species
(W =0, p <0005 n=11), an 843% increase in number,

critically endangered, endangered, or vulnerable on the Inter-
national Union for Conservation of Nature [I[UCN] Red List)
increased significantly (=0, p < 0.005, z = 11) from a mean
of 27.3 (27.5) to 177.7 (137.4) species, a 551% increase (Table 4).
The mean number of bird species that qualified sites as global
KBAs remained similar after existing KBAs that had been iden-
tified as IBAs were reassessed against the KBA criteria (235.4
[126.8] in 2019 vs. 245.4 [145.9] in 2024; Wilcoxon W = 21,
P> 0.05, = 11). There were large increases in the number of
species in other taxonomic groups that qualified sites as KBAs,
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particularly for plants (Appendix S3). The numbers reflect lev-
els of knowledge, data availability, and species diversity in each
class.

Assessing changes in the numbers of KBAs that qualified for
birds (given that many existing KBAs comprised sites originally
identified as IBAs), we found that the total number of IBAs
meeting global KBA criteria remained stable, changing from 286
sites (mean 28.3% [SD 23.0]) in 2019 to 281 (26.7% [17.4]) in
2024, indicating that assessments of global KBA classification
from IBA data were supported and did not change following
reassessment. The number of IBAs with a KBA classification of
regional or global and regional to be determined decreased from
324 (mean 53.7% [26.5]) to 40 (4.1% [6.2]) across all countties
in 2024 (Appendix S4). However, many of these regional and
global and regional to be determined KBAs were not delisted
but were redelineated or superseded or both through, for exam-
ple, splitting or merging multiple sites (337 sites, 32.1% [28.0] of
all original sites) (Appendix S4). We therefore also evaluated the
extent of IBAs in 2019 that was included in the updated KBA
network in 2024. On average, 29.6% (26.3) of this extent qual-
ified as global KBAs in 2019 and 2024, 57.3% (20.5) did not
qualify as global KBAs in 2019 but did so in 2024, and 2.8%
(2.6) qualified as global KBAs in 2019 but not in 2024 (owing to
minor boundary revisions to reflect manageability) (Appendix
S5). In total, 86.9% of the area of the original IBA network
therefore qualified as global KBAs following application of the
KBA Standard criteria.

4 | DISCUSSION

The results across 11 countries show large increases in the num-
ber of KBAs and their total extent in each country following
relatively comprehensive KBA identification efforts, albeit with
considerable variation among countries. On average, the total
number of KBAs per country increased by 69.6%, whereas the
total extent of KBAs per country increased by 164.2% (Table 1).
Fifty-four percent of KBAs following comprehensive assess-
ment had >50% of their extent outside, rather than inside, the
original KBA network. Unsurprisingly, taxonomic representa-
tiveness also greatly increased. Large numbers of plant species
were added, and there were large proportional increases in the
numbers of sites identified for most other taxonomic groups,
apart from birds, given the historical focus on this group. Most
of the existing KBAs based on IBAs qualified as global KBAs
in the final KBA network. They covered 86.9% of the original
IBA area (Appendix S5), indicating that the majority of exist-
ing KBAs derived from IBA assessments would likely become
global KBAs when assessed against the KBA criteria in the KBA
Standard.

Some of the expansion of the KBA network overlapped
with existing protected areas. The average proportion of KBAs
that were completely covered by protected and conserved areas
increased from 25.9% to 30.5% of sites. Such newly added
KBAs were arguably already recognized as conservation pri-
orities in the relevant countries (although not necessarily for
the particular taxa or biodiversity features for which they were

found to qualify as KBAs). However, we also found that the
percentage of KBAs that had no coverage by protected or con-
served areas increased from an average of 32.7% to 41.1% of
sites. Of the new KBA area, 47.2% was unprotected (77.2% of
the average area increase in a country), indicating that nearly half
of new area was newly recognized as important for biodiver-
sity outside existing protected and conserved areas. We conclude
that making a comprehensive assessment of KBAs identifies a
significant number of sites of biodiversity importance that have
not been recognized previously as priorities for conservation.

If these 11 countries were typical of other countries across
the wortld, then the total number of KBAs and the number
falling outside the current network would increase substan-
tially once comprehensive assessments have been completed,
potentially more than doubling the extent of the global KBA
network. However, most of these 11 countries are tropical,
highly biodiverse, and support many geographically restricted
species (Baisero et al., 2021), which biases the sample. Although
similar results are likely from other tropical or biodiversity-rich
countties, the same may not hold elsewhere. The results may be
different (i.e., lower coverage by KBAs) in countries at higher
latitudes or in less biodiverse areas; therefore, it would be valu-
able to update our analyses when relatively comprehensive KBA
assessments have been undertaken in a sufficient sample of
such countries. Canada is close to completing a comprehen-
sive assessment of its KBAs, and Spain, Greece, and Italy are
starting national assessments, which would contribute to such
an analysis.

The KBAs were estimated to cover about 9% of Earth’s
terrestrial surface in 2016, and using them to guide protected
area expansion could lead to significant benefits for biodiver-
sity conservation (Kullberg et al., 2019). However, the current
KBA network does not cover all species or priority areas (Kull-
berg et al., 2019). Even for birds, existing KBAs do not include
any habitat for 29 bird species (mostly taxa that have been
recognized taxonomically or classified as threatened since IBA
inventories were compiled in the countries in which they occur
[Lansley et al., 2025]). The degree to which comprehensively
assessed KBA networks in countries perform better than exist-
ing KBAs in covering species’ distributions is a priority for
future research. Our results showed that total KBA area for
our focal countries on average increased from 13.9% in 2019
to 24.6% of land and now covers 27.3% of freshwater water
bodies, 23.6% of streams and tivers, and 10.3% of marine
systems after comprehensive KBA assessments. Target 3 of
the KMGBF aims to conserve 30% of land, freshwater, and
seas, especially “areas of particular importance for biodiversity.”
KBAs can be used to identify such areas and therefore guide
where existing protected areas may be expanded, new protected
areas designated, or OECMs recognized in order to reach the
30% target (Plumptre, Baisero, et al., 2024). A small propor-
tion of KBAs may not require designation as protected areas
or recognition as OECMs to ensure the persistence of the bio-
diversity for which they are important (Smith et al., 2019), but
these cases are likely to be few. Comprehensive KBA assess-
ments also greatly increase the degree to which the site network
is representative across biodiversity. As expected, the number
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of taxonomic groups with species that qualified sites for KBA
status greatly increased following comprehensive assessments.
The total number of species that qualified sites as KBAs in the
11 countries increased on average by 843%, and the number
of threatened species that qualified sites as KBAs increased by
551%.

The establishment of KBA National Coordination Groups
in each of the 11 countries brought together individuals
from government agencies, nongovernmental organizations,
and academia, and, in some countries, also included Indige-
nous Peoples’ groups, representatives of businesses, and other
stakeholders. The process helped consolidate and synthesize
the biodiversity information for each country, yielding bene-
fits for other conservation applications, including planning and
policy implementation. Most of the countries’ governments rec-
ognized the clear link to national commitments to Target 21 of
the KMGBF (with biodiversity data used as the basis of deci-
sions). It also refined the delimitation of existing and new sites,
ensuring that manageable areas were more accurately delineated
(e.g,, South Africa calculated more than a 3-fold increase in
mean number of nodes in shapefiles per unit area). In addition
to supporting the achievement of Target 21 of the KMGBE,
this compilation of data is valuable because it synthesizes the
existing information for a country for policy planning uses.
Establishing KBA National Coordination Groups also helped
build local support for these sites, including practical conser-
vation outcomes. For instance, in Mozambique, KBAs have
been integrated into the national territorial plan, which directs
where development, urban and agricultural expansion, and con-
servation efforts will take place nationwide. They were also a
fundamental layer in Mozambique’s national marine spatial plan
and were pivotal in an official systematic conservation plan-
ning exercise to shape the new strategy and action plan for
expanding the marine protected area network. Legislation also
designates KBAs as protected areas for birds and their habitats,
areas to avoid for development, and potential sites for biodiver-
sity offsets for companies that have significant negative residual
impacts on biodiversity. Recently, Mozambique’s updated Fot-
est Law and its regulation further classify forests in KBAs as
conservation forests. In Ecuador, the Consortium of Provin-
cial Governments included KBAs in the Manual for the Strategic
Management of Natural Heritage. Multiple benefits and contribu-
tions to several of the targets of the KMGBF can therefore be
derived from making a comprehensive assessment of KBAs in
a country.

Although we focused on the species for which sites quali-
fied as KBAs, several countries also applied the KBA criteria
for ecosystems and sites of ecological integrity, biodiversity
elements that had not been previously considered in KBA iden-
tification. However, the KBA criteria relating to ecosystems
have not been applied in all countries because of a lack of
data on the global extent of ecosystems represented in national
ecosystem maps (as such data are needed to apply KBA crite-
ria A2 and B4). There is an urgent need to map ecosystems
at level 4 or 5 in the global ecosystem typology (Keith et al.,
2022) and make assessments of their IUCN Red List status
(Keith et al., 2015; Nicholson et al., 2024) to allow KBA criteria

relating to ecosystems to be applied more widely. The Repub-
lic of the Congo identified Nouabale Ndoki National Park as
the first KBA on the basis of its high ecological integrity (under
KBA criterion C), as well as for its importance for threatened
species (criterion A1) and geographically restricted species (cti-
terion B1). South Africa applied KBA criteria A2 and B4 to
its ecosystems and has been the only country to date to apply
KBA criterion E (relating to irreplaceability). Its irreplaceability
assessment identified 207 KBAs of the 265 KBAs for the coun-
try, but all except 4 of these sites already qualified under other
KBA criteria (L. von Staden, personal communication 2025),
suggesting that KBA criteria A-D may be effective in identify-
ing sites that also emerge as highly irreplaceable in quantitative
analyses.

Our results highlighted that to target expansion of protected
areas or OECM networks to meet Target 3 of the KMGBF
or to identify expansion areas for biodiversity-inclusive spatial
planning to meet Target 1, it helps to update the national KBA
network as part of the process. Identification and reassessment
of KBAs can be built into projects or systematic conserva-
tion planning exercises (Plumptre, Hayes, et al., 2024) that
aim to identify where protected areas should be established or
where OECMs should be recognized or that aim to develop
biodiversity-inclusive spatial plans. Doing so will ensure that the
sites in a country that are globally significant for biodiversity are
identified and delineated so that they can be adequately con-
served and incorporated in planning processes. Although the
countries that have led the way in identifying and reassessing
their KBAs are from Africa, the Middle East, and South Amer-
ica and are mostly tropical countries, previous scoping studies
also show the value of making KBA assessments elsewhere,
such as in the Global North because sites of global significance
may be missed when countries focus on national or regional
priorities (Avery et al., 1995; Lim et al.,, 2023; Spiliopoulou
et al., 2024). A comprehensive assessment of KBAs is currently
underway in Canada, and KBA National Coordination Groups
have been established in several European countries to under-
take national assessments (Plumptre, Baisero, et al., 2024). Our
results suggest that there is value in all countries updating their
KBA network by 2030 as part of their commitment to imple-
ment the KMGBE We encourage all countries that have not
yet done so to incorporate this ambition in their planning for
Targets 1 and 3, as well as in the ongoing updates of NBSAPs,
which are still in development for 80% of countries (CBD,
2022).
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