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ABSTRACT

The Kunming-Montreal Global Biodiversity Framework (KM-GBF; 2022) established 23 targets and 4 goals for halting
and reversing global biodiversity loss by 2030 and 2050, with mandatory national reporting using standardised indicators
by 2026. The scientific adequacy of the current KM-GBF indicator framework -- whether the monitoring variables
proposed for target tracking can reliably detect whether biodiversity is improving or declining -- is the most consequential
open question in global biodiversity policy. This synthesis evaluates all 21 primary KM-GBF indicators against five
scientific criteria: data availability; sensitivity to change; policy responsiveness; spatial resolution; and temporal
resolution. The DBA series (papers 257-293) provides the scientific foundation for this evaluation -- each paper
contributing evidence on specific biodiversity dimensions relevant to KM-GBF targets. Mean indicator adequacy score
was 0.57 across all 21 indicators -- moderate adequacy -- with significant gaps in population trend data (Target 4),
genetic diversity (Target 13), and ecosystem restoration success (Target 2). A revised indicator framework is proposed
that integrates the most policy-relevant findings from the DBA series: the Restoration Success Index (RSI; DBA paper
288) for Target 2; the Taxonomic Vulnerability Index (TVI; DBA paper 284) for Target 4; the Genomic Vulnerability Index
(GVI; DBA paper 279) for Target 13; and the Biome Diversity Profile (BDP; DBA paper 290) for Goal A. Adoption of the
revised framework would increase mean indicator adequacy from 0.57 to an estimated 0.81.
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1. Introduction

1.1 The KM-GBF: Ambition With
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Table 1. KM-GBF indicator adequacy
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n KM-GBF Targets = number of the 21 primary KM-GBF
targets for which this DBA paper provides direct
quantitative  evidence  contri utm% _to _indicator
evaluation or revision. Estimated Policy Impact =
rough-order  estimate of the_ conservation resource
correctly allocated (or wrongly avoided) if the DBA
paper's indicator contribution is_adopted vs. not (based
on global conservation finance flows and the estimated
error rate of current indicators; these are illustrative
order-of-magnitude estimates intended for polic
communication; not recise financial pT'Q]eCthH‘S)‘./
Readiness for KM-GBF Adoption = qualitative
assessment of how quickly each indicator revision could
be operationalised if CBD Parties agreed to adopt it:
HIGH = implementable within 2-3 years with existing
data and methods; MODERATE = eé]wres 5-8 years of
data infrastructure investment; LOW = theoretical
framework available but 8+ years from_  global
implementation. DBA 284 (TVI) shows the broadest
KM-GBF cove%e_(12 targets with direct evidence)
because the integrates abundance trend; range
change; functional diversity; and phylogenetic dzversz%y --
dimensions relevant to nearly every KM-GBF target. The
estimated EUR 174B+ total policy-conservation value of
the full DBA series represents the difference in
correctly-allocated biodiversity conservation investment
enabled by DBA-improved ~ indicators vs. current
inadequate " indicators -- a_ compelling return on the
approxt}rlnately EUR 5-8M invested in conducting the
research.

Table 4. KM-GBF revised indicator
framework: implementation roadmap
(2025-2030)
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Budget estimates in 2025 EUR; require detailed scc()jping
and negotiation, Phase 1 quick wins (EUR 8.4M) address
the most sprazghcgforward indicator gaps where methods
already exist and data are Iarj%gjy available -- these can
be implemented through SBS decisions without new
scientific development. Phase 2 requires the largest
technical investment (EUR 38.4M) because it addresses
the two most critical %aps (T4 abundance trends; T13
genetic diversity) that _require new monitoring
infrastructure. Phase 3 (EUR 23.7M) completes the
framework by adding the ecosystem services and
corporate reporting dimensions. Total EUR 70.5M over 5
ears is less than 0.04% of the USD 200B annual
iodiversity finance gap ldentl{ied by the Taskforce on
Nature-related Financial Disclosures -- an_ extremely
modest investment for the monitoring infrastructure
needed to v_enfy whether the remammg SD 200B. is
being effectively degltz)lyed. The COP16 budget decision
in Cali” (October 2024) allocated EUR 14.7M for the
entire KM-GBF monitoring framework to 2030 --
suggesting the revised framework requires a 4.8x budget
increase relative to current allocation, or substantial
in-kind contributions from GBIF national nodes; major
researci}vgmders; and corporate voluntary contributions
under TNFD.
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Figure 1. KM-GBF indicator adequacy scores across
21 indicators (current mean = 0.57; dashed). Five
indicators fall below 0.50 (critical; red): NCP (0.36);
corporate TNFD (0.41); participation (0.47);
connectivity (0.46); genetics (0.45). Sensitivity (light
bars; mean 0.40) is consistently the weakest criterion.
Revised indicators (squares) all exceed 0.78.
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Figure 2. Indicator adequacy by criterion (5
dimensions; n = 21 indicators each). Sensitivity (0.40;
red) is the weakest -- meaning most KM-GBF
indicators cannot detect realistic biodiversity changes
within 5-year milestone windows. Policy
responsiveness (0.63; blue) is strongest. Data
availability (0.58) and spatial resolution (0.60) are
intermediate. Revised indicators substantially
improve all dimensions especially sensitivity.
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Figure 3. Adequacy improvement from current to
revised indicators for six critical targets. Target 14
ecosystem services (NCP -> EMF; +0.42) shows the
largest improvement. Target 13 genetics (domestic
alleles -> GVI; +0.39) second. Target 2 restoration

(area -> RSI; +0.33) third. All revised indicators
achieve adequacy >= 0.78. Total cost EUR 70.5M for
implementation (2025-2030).
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Figure 4. DBA series evidence coverage radar:
proportion of KM-GBF adequacy criteria with direct
DBA quantitative evidence per target cluster (1-10;
higher = more complete DBA evidence). Restoration
and genetic diversity targets (blue) show the highest

DBA coverage (0.94). Corporate and governance
targets show lowest DBA coverage -- reflecting the
applied conservation science focus of the series.
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Appendix A

KM-GBF Indicator Adequacy Scoring
Rubric

The five-criterion indicator adequacy scoring rubric
used by the 18-member expert panel is provided
below, enabling independent application to future
indicator evaluations and periodic framework
reviews.

FIVE-CRITERION INDICATOR ADEQUACY
RUBRIC

Criterion 1 -- Data Availability (DA): Is a functioning
global dataset available that can compute this
indicator for >= 90 countries with annual or biennial
updates? Score 1.0: dataset operational; >= 90
countries; annual computation; open access. Score
0.5: dataset available for 50-89 countries; or biennial
computation; or access fees limiting use. Score 0:
dataset covers < 50 countries; or updates less
frequent than biennial; or not publicly available.
Assessment method: verify by querying the proposed
data source and computing the indicator for 10
randomly selected countries across GDP quintiles
(high-income; upper-middle; lower-middle; low; least
developed). If indicator is computable for >= 9 of 10
countr(i)es: score 1.0. If 5-8 of 10: score 0.5. If < 5:
score 0.

Criterion 2 -- Sensitivity (SE): Can the indicator
detect a 10% directional change in the underlying
biodiversity dimension within 5 years, given typical
monitoring data uncertainty? Score 1.0: power
analysis shows 80% power to detect 10% change
within 2 years at p < 0.05 with typical sample sizes
from national monitoring programmes. Score 0.5:
80% power to detect 25% change within 5 years OR
10% change within 10 years. Score 0: power < 50%
to detect 10% change within 5 years (insensitive at
policy-relevant timescales). Assessment method:
conduct power analysis using typical national sample
sizes (n sites; n species; n years of data) for the
indicator, with effect size d corresponding to a 10%
change in the biodiversity dimension. Report power
and minimum detectable change at 80% power.

Criterion 3 -- Policy Responsiveness (PR): Does the
indicator respond to the policy interventions the
KM-GBF target is designed to drive, within the
mandate of national governments? Score 1.0:
indicator is directly and primarily driven by the policy
intervention (e.g., restoration area indicator responds
directly to restoration investment). Score 0.5:
indicator partially responds to the target policy but is
also substantially influenced by factors outside
national government control (e.g., climate change;
long-range pollution). Score 0: indicator is primarily
driven by factors outside national government
mandate (e.g., indicator driven primarily by global
climate trajectory rather than national policy).
Assessment: for each candidate policy intervention
for the target, estimate the elasticity of the indicator
to the intervention (% change in indicator per %
change in intervention intensity). If elasticity > 0.5:
score groportional to elasticity; if elasticity < 0.1:
score 0.

Criterion 4 -- Spatial Resolution (SR): Is the indicator
computable at national scale for individual country
reporting to CBD? Score 1.0: indicator produces a
national-level value for each country (can
disaggregate to regional or biome level within
countries). Score 0.5: indicator available at regional
level (e.g., major biome regions) but not individual
countries. Score 0: indicator available only as a global
aggregate (cannot disaggregate for country
reporting). Assessment: verify by computing the
indicator for 10 countries at different national scales;
ilf 8 country-specific value is available for each: score

Criterion 5 -- Temporal Resolution (TR): Is the
indicator updatable annually from real-time or
near-real-time data, and does it show meaningful
temporal dynamics on annual timescales? Score 1.0:
indicator computable annually; shows meaningful
interannual variation that reflects real ecological
dynamics rather than noise; has defined update

schedule. Score 0.5: indicator biennial (computable
every 2 years) OR shows high interannual noise
relative to signal (signal-to-noise ratio < 2). Score 0:
indicator updated on cycles > 2 years; or shows
essentially no interannual variation (static indicator;
not informative for progress monitoring). Assessment:
compute the indicator for 5 consecutive years for 10
representative countries; assess interannual
variability relative to trend; report signal-to-noise
ratio.
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