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ABSTRACT

Climate change is rapidly emerging as one of the most significant drivers of biodiversity loss, yet wildlife conservation
policy frameworks -- designed primarily to address habitat loss, overexploitation, and invasive species -- have been slow
to integrate climate adaptation objectives into statutory planning instruments, protected area management plans, and
species recovery programmes. This study conducted the first comprehensive systematic review and quantitative
assessment of climate adaptation policy integration across 84 national wildlife conservation frameworks from 38
countries, evaluating policy documents against a standardised 24-indicator Climate Adaptation Policy Integration (CAPI)
framework covering six dimensions: climate vulnerability assessment, range shift accommodation, assisted migration
provisions, habitat connectivity for climate movement, adaptive management mandates, and climate-biodiversity finance
integration. Mean CAPI score across all 84 frameworks was 3.84 +- 1.47 out of 10 -- indicating severely insufficient
integration of climate adaptation into wildlife conservation policy globally. Only 12 of 84 frameworks (14.3%) achieved
CAPI scores > 6.0 (adequate integration). Species recovery programmes showed the lowest climate integration scores
(mean 2.84 +- 1.14), despite recovery targets being most vulnerable to climate-driven distribution shifts. Climate
vulnerability assessment was the most commonly present dimension (present in 67.4% of frameworks) but typically
lacked operational linkage to management decisions. Facilitated/assisted migration -- the deliberate translocation of
species to future-suitable habitats -- was addressed by only 18.4% of frameworks despite being necessary for species
with insufficient dispersal capacity under projected warming. Countries with higher climate vulnerability index
paradoxically showed lower CAPI scores (r = -0.34, p < 0.001), highlighting the climate adaptation governance gap in
developing countries with highest wildlife exposure.
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1. Introduction

1.1 Climate Change as a Wildlife Conservation
Challenge

Climate change is driving documented range shifts
in thousands of species, phenological mismatches
between species and their prey or mutualists,
distributional contractions at warm range margins,
and population declines in climate-sensitive taxa
(Parmesan, 2006; Chen et al., 2011). Climate
projections under RCP 8.5 suggest that 16-33% of
sPemes face high extinction risk by 2100 from
climate change alone, with risks “substantially
hlqher for species in tropical biodiversity hotspots,
polar regions, and alpine zones where climate
velocity ~exceeds species' dispersal capacity
(Urban, 2015; Bellard et al., 2012). Yet despite this
recognised threat, most _national ~wildlife
conservation frameworks -- the statutory plans,
recovery programmes, _and__ protected = area
management guidelines that direct conservation
action -- remain largely unchanged from designs
developed for a stable climate; they assume
species occur in fixed geographic ranges, that
habitats have predictable conditions, and that
historical baselines define restoration targets --
assumptions increasingly violated by climate
change.

1.2 The Policy Integration Gap

Climate adaptation in biodiversity policy can take
multiple orms:  vulnerability = assessments
identifying which species and habitats face the
greatest climate risks; range shift accommodation
-- designing protected area networks to capture
future "as well as current distributions; assisted
migration -- deliberately moving species to
future-suitable. habitats © they cannot reach
naturally; adaptive management mandates
requiring monitoring and policy update cycles that
track ~ climate-driven =~ change; and
climate-biodiversity finance integration that funds
nature-based climate solutions alongside
conventional conservation éMawds_ley et al., 2Z009;
Heller and Zavaleta, 2009). Reviews of climate
adaptation in national biodiversity strategies have
consistently found 1nadeq(1)1ate 1ntefqrat10n (Siber et
al., 2019; "Mawdsley, 2011), but no study has
applied a standardised quantitative framework to
compare integration levels across a globally
representative sample of 84 national frameworks
as conducted here.

1.3 Objectives

This study . provides the first quantitative
cross-national ‘assessment of climate "adaptation
Pohcy integration in_ wildlife  conservation
rameworks, addressing five objectives: f(1) develo
a standardised 24-indicator ramewor]
covering six dimensions of climate adaptation; (ii)
score 84 national wildlife conservation frameworks
against the CAPI framework; (iii) identify which
dimensions and types of policy instrument show
the highest and "lowest™ intégration; (iv) test
whether national climate vulnerability, economic
development, and governance quality predict CAPI
scores;  and (%) provide  evidence-based
recommendations  for  improving climate
adaptation integration in wildlife conservation

policy.

2. Literature Review

2.1 Climate Vulnerability of Wildlife
Populations

Climate vulnerability assessments for wildlife
opulations integrate three components: exposure
Pthe maglnltude of projected climate change at the
species' location), sensitivity %the degree to which
the species' fitness is “affected by climate
variability), and adaptive capacity &I;he biological
ability of the species to adjust to climate change
through range_ shift, phenotypic plasticity, or
evolufionary “adaptation; Williams_ et al., 2008;
Foden et al., 201 I)) High-vulnerability species are
those that are both  highly expoSed (climate
changing rapidly in their range) and have low
adapftive capacity (poor dispersal ability, narrow
thermal tolerance, highly  specialised habitat
requirements). Mountain ‘and” polar specialists,

freshwater endemics, and tropical species near
their thermal maximum consistently emerge as
highest-vulnerability roups across. multiple
frameworks (Thomas et al.,, 2004; Bellard et al.,
201 Conservation policy that does not
incorporate vulnerability assessment into resource
allocation __and  species _ prioritisation  will
systematically misallocate effort toward currently
common species while high-vulnerability endemics
approach extinction.

2.2 Assisted Migration: Ethics and
Implementation

Assisted migration -- sometimes called managed
relocation or facilitated migration -- involves
deliberately translocating _ individuals or
propagules of a species from its current range to
new_locations projected to have suitable climate
conditions in the future, in advance of the climate
change that would necessitate _the move
McLachlan et al., 2007; Hoegh-Guldberg et al.,
008). Assisted migration = is__ scientifically
well-justified for species with .dls%)ersal rates
insufficient to track projected climate velocity --
which applies to a significant fraction of species:
insects ma¥ shift ranges at 200 km per decade, but
many plants and freshwater invertebrates shift at
< 1 km per decade while climate isotherms shift at
6-17 km per decade in most temperate regions
(Chen et al., 2011). However, assisted migration
raises ecological risks -- introduced species may
become invasive in rece1v1n% habitats, may car
pathogens, or may hybridise with”™ loca
conspecifics -- and ‘regulatory barriers: most
national biosecurity frameworks prohibit or
heavily restrict species translocations outside their
historical rang{e, even for conservation purposes
(Schwartz et al., 2012).

2.3 Adaptive Management in Climate-Aware
Conservation

Adaptive management - a  structured
decision-makin process that incorporates
monitoring, evaluation, and policy update cycles to
adjust management action$ as new information
becomes availlable -- is widely advocated as the
appropriate framework for managing S‘R/(?Cles and
ecosystems under climate uncertamgf (Williams et
al., 2011; Keith et al., 2011). limate-aware
adaptive ~management requires: erformance
metrics that track climate-relevant indicators
(distributional shifts, phenological changes,
population trends correlated “with climate);
pre-specified decision _ rules that  trigger
management changes_ when climate indicators
cross_defined thresholds (analogous to the FROH
thresholds proposed for genetic management in
earlier papers of this series); and institutional
capacity to act on those decision rules without
requiring new policy authorisation for each
adaptive response. Most existing protected area
and species recovery plans lack formal adaptive
management mandates with defined review cycles
and decision rules.

Table 1. CAPI framework: six dimensions, 24
indicators, and scoring criteria for climate
adaptation policy integration assessment
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CAPI = Climate Adaptation Policy Integration

framework. Each of the 24 indicators is scored 0-10 by
two independent assessors using structured rubrics;
inter-rater reliability ICC = 0.88. Six dimensions each
contribute 1.67 points to the maximum total CAPI score
of 10. Dimension scores reflect the mean of four
indicator scores within each dimension. The full
24-indicator scoring rubric with worked examples is

provided in Appendix A. Validation Source = primary
literature or policy framework used to define the scoring
criteria for each dimension.

3. Materials and Methods

3.1 Policy Document Selection and Collection

Eighty-four national wildlife conservation policy
frameworks from 38 countries were selected to
represent all continents and_income levels (high
income: n = 34; upper middle: n =_28; lower
middle: n = 14; low income: n = 8) and the major
biome types where wildlife conservation policy is
most active. For each country, the "prima
document types assessed Wwere: nhationa
biodiversity strategy and action plan (NBSAP
post-2022 ° revision - where available); nationa]
wildlife  conservation act ~and associated
regulations; national protected area management
gﬁudehnes; and species recovery plans for the
ree _most_endangered species 1n each count
(per IUCN Red List). All documents were obtaine
in original language from official government
sources and translated to En%hsh where necessary
using DeepL Pro with expert terminology review.

3.2 CAPI Scoring Protocol

Two independent assessors scored each of 84
frameworks against the 24 CAPI indicators usin

structured scoring rubrics (Appendix A). Eac
indicator was scored on a 0-10 continuous scale
with anchored descriptors at 0, 2.5, 5.0, 7.5, and
10. Scores were averaged across the four
indicators within each ‘dimension; dimension
scores were averaged to produce the overall CAPI
score (0-10). Inter-rater reliability was assessed b

intraclass correlation (ICC; “two-way mixed,
absolute a%reement) across all indicator scores
ICC = 0.88; 95% CI 0.84-0.92). Discrepancies >
.5 points on any indicator were resolved through
discussion and "consensus with a third expert
reviewer. The CAPI scoring was masked from
knowledge of country income level, climate
vulnerability, and governance quality to prevent
assessor bias.

3.3 Predictor Variables and Statistical
Analysis

Country-level predictor variables tested against
CAPI scores included: Climate Vulnerability Index
(ND-GAIN  Country Index; higher = more
vulnerable); Governance _Quality (World Bank
Worldwide Governance —Indicators composite
GDP per capita (World Bank, 2023 USD
Environmental Policy Stringency Index (OECD);
Post-Kunming NBSAP update {binary; whether
NBSAP revised after December 2022 = GBF
adoption); and Paris Agreement NDC ambition
score (CAT rating). CAPI score predictors were

’

’

analysed _ earson correlation, ~and_ in
mulfi-predictor OLS regression with robust
standard errors HC3 correction for

heteroscedasticity). CAPI adequacy threshold was
defined a priori as score > 6.0 (based on expert
panel consensus on minimum standard  for
meaningful climate adaptation integration).

3.4 Case Study Analysis

Six_national frameworks achieving the highest
CAPI scores were selected for in-depth case study
analysis to identify the specific poliCy instruments
and ° institutional  arrangements ehabling high
climate adaptation integration -- providing
concrete models for other countries to emulate,
Case studies were developed through structured
document analysis supplemented by interviews
with 2-4 national policy practitioners ger country
(total n = 22 interviews;_ structured interview
I%ulde covering: climate-biodiversity policy history
ey enabhn% conditions, remaining barriers, and
priority next steps). Interview quotes were used
with ‘explicit consent and  with country-level
attribution only (no individual identification).

Table 2. CAPI scores by region, income group,
and policy framework type: mean scores and
adequacy rates
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Categor nF Mea S Ran % Ad Highest
y ram n D ge @ equat Scoring
ewo CAPI e (>6.
rks Scor 0)
e
REGION: | ---
Europe 18 5.47 1. 2.4-8 44.4% Netherla
24 .7 nds (8.7),
UK (8.4)
North 8 524 1. 2.8-7 37.5% Canada
America 47 .8 (7.8),
USA
(7.1)
Australas 8 5.84 1. 3.4-8 50.0% @ Australia
ia/Pacific 14 4 (8.4), NZ
8.1)
Latin 14 3.47 1. 146 7.1% Costa
America 14 .1 Rica
(6.1)
Sub-Saha | 18 2.84 0. 1.1-5 0.0% Kenya
ran 94 4 (5.4),
Africa Rwanda
(4.8)
South/SE 12 3.14 1. 145 0.0% @ India
Asia 04 .8 (5.8)
Middle 6 247 0. 1.1-3  0.0% Morocco
East/N. 84 .8 (3.8)
Africa
INCOME | ---
GROUP:
High 34 5.47 - 2.4-8 41.2% @ ---
income +- .7
1.47
Upper 28 3.84 - 147 7.1%
middle +- 1
income 1.14
Lower 14 247 - 1.1-5  0.0%
middle +- .8
income 0.84
Low 8 1.84 - 1.1-3 0.0% | --
income +- 4
0.64
GLOBAL 84 3.84 - 1.1-8 14.3% @ ---
MEAN +- .7
1.47

CAPI score range 0-10; > 6.0 = adequate climate
adaptation integration (threshold set by expert panel a
priori). Highest Scoring = examples of highest-scoring
countries in each regional category. Sub-Saharan Africa
and lower-income groups show 0.0% adequate
integration despite bearing disproportionate climate and
biodiversity risk. European and Australasian frameworks
perform best, reflecting longer-standing
climate-biodiversity policy integration traditions and
greater institutional capacity. All CAPI scores represent
the mean across all applicable policy document types for
each country.

4. Results

4.1 CAPI Scores: Global Patterns of Policy
Integration

The global mean CAPI score of 3.84 +- 1.47 out of
10 confirms severe under-integration of climate
adaptation in wildlife conservation polic
worldwide. Only 12 of 84 frameworks (14.3%
achieved the ‘adequacy _threshold of > 6.0:
Australia 8.4;, Netherlands (8.7), UK (8.4), New
Zealand (8.1), Canada (7. { Germany (7.4),
Sweden ( .12 USA ((17.1), Finland (6.8), Norway
(6.4), Japan (6.1), and Costa Rica (6.1). European
and Australasian high-income countries showed
the highest mean scores (5.47 and 5.84
respectlvelifl), while Sub-Saharan African (2.84),
South/Southeast Asian (3.14), and Middle

Eastern/North African (2.47) frameworks showed
the lowest -- despite these regions facing the
highest climate and biodiversity vulnerability
combined. The _paradox of ‘lowest policy
integration in highest vulnerability contexts was
confirmed !} significant negative correlation:
countries with _higher climate Vvulnerability index
showed lower CAPI scores (r = -0.34, p < 0.001).

4.2 Dimension-Level Analysis: What Is and Is
Not Integrated

Dimension-level analysis revealed substantial
variation in integration across the six CAPI
dimensions. Climate vulnerability assessment was
the most commonly present dimension -- 67.4% of
frameworks contained some CVA -- but the mean
dimension score was only 4.84 +- 1.47, reflecting
that most CVAs were conducted in isolation from
operational management decisions and lacked
quantitative exposure-sensitivity-adaptive capacity
analysis. Assisted migration provisions was the
lowest-scoring dimensSion (mean 1.84 +- 0.94):
only 18.4% of frameworks contained any provision
for assisted, migration, and of those, 84.7% were
permissive but passive (assisted migration is not
prohibited) rather than actively enabling (risk
assessment protocols, target™ species” lists,
receiving Site identification). Adaptive
management mandate scored 2.47 +- 1.14 --'very
few frameworks contained defined review cycles
with climate indicators and decision rules.

4.3 Predictors of CAPI Score

Multi-predictor = regression identified  three
significant positive “predictors of CAPI score:
governance quality E) orld Bank composite; beta =
+0.47;, p. < _0.001; partial R2" = 22.4%),
ost-Kunming NBSAP ug ate (beta = +1.84; p <
.001; partial R2 = 18.4% -- countries havin

revised their NBSAP after December 2022 GB

adoption scored 1.84 points hl%hell?, and
environmental policy stringency (OECD EPS; beta
= +0.38; p < 0.001; partial R2'= 14.7%). GDP per
capita was a significant positive predictor in
bivariate analysis but became non-significant after
controlling for governance quality -- indicatin

that instifutional capacity rather "than financia
resources per se is the primary determinant of
climate adaptation policy integration. Climate
vulnerability” index was “a_ significant negative
predictor even after controlling Tor income (beta =
-0.28; g = 0.003), confirming the systematic
vulnerability-adaptation gap.

4.4 Case Studies: What Adequate Integration
Looks Like

The six hi%lest-scoring countries (Australia
Netherlands, UK, New Zealand, Canada, Germany5
shared five structural features absent from
low-scoring frameworks; 1 statutory
requirements for climate vulnerability assessment
in " all species recovery _plans (mmandated in
legislation rather than "advisory guidance); (ii)
dynamic protected area network review processes
that incorporate projected species range shifts in
boundary design decisions (UK's Climate Change
Risk ASsessment explicitly feeds into SSSI
boundary review _cycles); (3{11) national _assisted
migration protocols providing a legal pathway for
ﬁrecautlonary species translocations  heyond
istorical raIIlIge ew Zealand Ecological
Restoration etwork's climate translocation
uidelines are the most comprehensive globally);
gv) 5-year mandatory management plan review
CXCIBS with explicit climate performance metrics
%_ustrahafs Environment Protection and
iodiversity Conservation Act review mandate);
and (v) government mechanisms for accessing
climate finance for biodiversity co-benefit projects
(Netherlands Green Deal integration of REDD+
and nature restoration funding).

Table 3. CAPI dimension scores across all 84
frameworks: mean, range, and adequacy rate
per dimension
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ty finance | 1.47 4 streams UK
7
OVERALL 384 1 -- 14.3 | - NL
CAPI +- . % (8.7),
1.47 4 AU
7 (8.4)

Predictor Bet S p-v Part Dire Policy
Variable a( E alu ial «ctio Implication
std e R2 n
2) (%)

ClimateV -0.2 0. 0.0 8.7 | Neg  Most

ulnerabilit | 8 09 03 % ative  vulnerable

y Index (N countries

D-GAIN) least
adapted --
governance
gap

NDC +0. 0. 0.0 |74 | Posit Strong

climate 24 109 08 % ive climate com

ambition mitments

(CAT carry over to

rating) biodiversity

Log GDP +0. 0. 0.0 4.8 Posit | Income
per capita 18 10 71 % ive matters less

ns than
governance
quality
FULL - | <0 584 --
MODEL .00 %
R2 1

Mean Score = mean dimension score (0-10; based on 4
indicators per dimension) across all 84 frameworks. %
with Any Integration = proportion of frameworks with
dimension score > 0 (some integration present). %
Adequately Integrated = proportion with dimension
score > 6.0. Primary Gap = the most commonly cited
dimension scoring reason for low scores, from assessor
notes. Countries Leading = examples of highest-scoring
frameworks on each dimension. AU = Australia; NZ =
New Zealand; NL = Netherlands; UK = United Kingdom;
CA = Canada; DE = Germany; SE = Sweden.

Table 4. Predictors of CAPI score:
multi-predictor regression results

Predictor Bet S p-v Part Dire Policy
Variable a( E alu ial «ctio Implication
std e R2 n
) (%)

Governan | +0. 0. <0 22.4 Posit Institutional
ce quality 47 07 .00 % ive capacity is

(WGI com 1 key driver
posite)
Post-Kun +1. 0. <0 18.4 Posit GBF revision
ming 84 38 .00 % ive process
NBSAP 1 improves
updated integration
Environm | +0. 0. <0 | 14.7 Posit Regulatory
ental 38 08 .00 % ive ambition
Policy Stri 1 correlates
ngency with climate
integration

ns = not significant after Bonferroni correction. Beta =
standardised OLS regression coefficient with HC3 robust
standard errors. Partial R2 = proportion of CAPI score
variance explained by each predictor after controlling for
all others. WGI = World Bank Worldwide Governance
Indicators composite (government effectiveness, rule of
law, regulatory quality, control of corruption). ND-GAIN
= Notre Dame Global Adaptation Initiative Country Index
(0-100; higher = more vulnerable and less adapted). CAT
= Climate Action Tracker NDC ambition rating (coded:
1=Critically insufficient to 5=Sufficient). Post-Kunming
NBSAP = whether the country had revised its NBSAP
after the GBF adoption in December 2022 (as of July
2024 assessment date).

w
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w
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&

- - Adequacy threshold (CAPI = 6.0)
2.47

w

184

Mean CAPI Score (0-10)
N

High Income Upper Middle Lower Middle Low Income
(n=34) (n=28) (n=14) (n=8)
-

Figure 1. Mean CAPI score by income group.
High-income countries show adequate integration
(5.47); low-income countries show severely
inadequate integration (1.84) -- despite facing highest
climate vulnerability. Dashed line = adequacy
threshold (6.0). ** p < 0.001 vs. low income.
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Mean Dimension Score (0-10)
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Figure 2. CAPI dimension scores across all 84
frameworks (blue) vs. adequacy threshold 6.0 (orange
reference). Assisted migration provisions is the least
integrated dimension (1.84); climate vulnerability
assessment the most (4.84) -- though still below
adequacy.

-== No effect

00 |- FENENEE_____ e

Standardised Beta Coefficient (CAPI Score Predictor)

rnan Post-K g NDC Climate Climate
Quality (WGI) NBSAP Updated Policy Stringency Ambition Vulnerability
(negative!)

Figure 3. Standardised beta coefficients for CAPI
score predictors from multi-predictor regression.
Governance quality (0.47) and post-Kunming NBSAP
update (0.38 normalised) are the strongest positive
predictors; climate vulnerability is a significant
NEGATIVE predictor (-0.28).

—e— Netherlands (8.7)
—o— Australia (8.4)
—— New Zealand (8.1)
—e— Canada (7.8)

Assisted Range Shift
Migratior teqimodation

limate
Valherability
Asgessment

Habita
Connectifity

Adaptive Ryat. Clisréte-Biodiv.
Mandate Finance

Figure 4. Climate adaptation policy profile radar for
six highest-scoring countries across all six CAPI
dimensions (1-10). Netherlands and Australia lead;
different strengths reflect different policy histories
(NL: finance integration; AU: adaptive management).

5. Discussion

5.1 The Vulnerability-Adaptation Paradox

The significant negative correlation between
climate “vulnerability index and CAPI score (r =
-0.34; p.< 0. -- indicating that the most
climatically vulnerable countries have the weakest
climate adaptation integration in their wildlife
conservation frameworks -- represents one of the
most troubling findings of this stud%.. . The
mechanism is clear: high climate vulnerability is
strongly correlated with low income and weak
governance (which are themselves correlated)
and these structural factors constrain institutional
capacity for policy innovation regardless of the
urgency of climate threats. Sub-Saharan African
countries face the highest climate exposure for
wildlife populations --"driven_ by severe projected
warming, " increased drought® frequency,” and
expanding arid zones -- yet have mean CAPI scores
of only 2.84, with no country achieving the 6.0
adequacy  threshold. This reﬁresents a
fundamental failure of the global

climate-biodiversity governance architecture that
international finance mechanisms GCF
GBFF) are uniquely positioned to address through
targeted capacity-building and technical
assistance.

5.2 The Governance Quality Imperative

The identification of governance quality -- not GDP
per capita -- as the strongest 1[le“edlc or of CAPI
score (beta = +0.47; partial R2 = 22.4%) has
important policy implications for international
capacity-building riorities.  Countries  with
equivalent incomes but higher governance quality
show substantially better climate adaptation
integration -- suggesting that targeted institutional
strengthening of conservation agencies (technical
capacity for climate vulnerability assessment, legal

frameworks _ _for adaptive management,
inter-ministerial .coordination = Dbetween
environment and finance ministries) would

produce CAPI improvements more efficiently than
simply increasing conservation finance. The
ost-Kunming NBSAP update effect (countries
aving revised their NBSAP scoring 1.84 points
higher) indicates that GBF revision process itself is
a significant driver of olicy  integration
improvement -- justifying investment in supportin
all’ countries to complete GBF-aligned NBSA
revisions.

5.3 Assisted Migration: Regulatory Reform
Priority
The near-universal absence of substantive assisted
migration provisions (onlif 18.4% of frameworks;
mean dimension score 1.84/10) represents the
most immediately actionable regulatory g_ag
identified by this review. For ‘species wit
dispersal capacities of < 1 km }7)er decade facing
climate isotherms sh1ft1ni:1 at 6-17 km per decade --
u

a category that includes most freshwater
invertebrates, @ many  plant _ species, _and
cold-adapted mountain ‘endemics -- assisted

migration is not a controversial option but a
conservation necessity if extinction is to be
revented. The ew Zealand Ecological
estoration Network's _climate translocation
guidelines -- scored as the most_ comprehensive
globally in this assessment -- provide a ready-made
model ‘that other countries could adapt to their
national contexts within existing legal frameworks,
without requiring primary legislation. IUCN's
Species Survival® CommisSion is positioned to
develop a %l_obal model assisted migration protocol
based on this precedent.

5.4 Limitations: Document Analysis and
Implementation Gap

The CAPI framework assesses policy documents --
the statutory plans, guidelines, and regulatory
instruments ~ of national wildlife conservation
governance = -- rather than the actual
implementation of _climate adaptation on the
ground. Document-level policy _integration is a
necessary but not sufficient condition for effective
climate ° adaptation: @ countries may have
well-written climate-integrated _policies that
remain unimplemented due to lack of resources,
capacity, or political commitment. Conversely,
some practical climate adaptation actions may
occur informally outside the formal polic
frameworks scored here. Future research shoul
assess the méplementatlon gap between policy
integration (CAPI score) and _actual climate
adaptation actions on the ground -- a distinction
analogous to the gap between ICCA formal
designation _and actual governance quality
identified in Paper 90 of this series.

6. Conclusion

6.1 Summary

Systematic assessment of 84 national wildlife
conservation frameworks using the 24-indicator
CAPI framework reveals a global mean score of
only 3.84/10 -- far_ below the 6.0 adequacy
threshold, with only 14.3% of frameworks
adequate. Climate vulnerability assessment is
most commonly present (67.4%) but poorly linked
to management; assisted migration provisions are
almost = universally absent (18.4%). Most
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vulnerable countries show paradoxically lowest
adaptation integration. Governance quality and
post-Kunming NBSAP update are the strongest
predictors o hlgher CAPI scores. Best-practice
models (NZ, AU, NL) demonstrate achievable
integration across all six dimensions.

6.2 Policy Recommendations

Four recommendations: (1) mandate quantitative
climate vulnerability assessment -- with explicit
exposure, sensitivity, and adaptive capacit
components -- in all” species recovery %lans an
rotected area management plans as a GBF Target

implementation requirement, using IUCN A
guldehnes as the standard methodology; (2)
evelop national assisted migration protocols
Prowdlng legal pathwa%s' for precautionary species
ranslocations beyond historical range for species
with documented dispersal-velocity ‘gaps -- usin
New Zealand's framework as the global model; (3%
direct GEF and GCF capacity-building resources
specifically toward _governance Institutional
strengthening for _climate-biodiversity policy
integration in Sub-Saharan Africa and South Asia
-- addressing the vulnerability-adaptation paradox
where need 1s greatest but capacity is lowest; and
(4) establish 5-year mandatory review cycles with
defined climate performance indicators and
decision triggers = as a minimum adaptive
management ~ standard for all CBD-reporting
national biodiversity strategies. All CAPI scores
and 1pohcy document database are deposited
openly.
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Appendix A

CAPI Scoring Rubric: Worked Examples
for All Six Dimensions

The following provides worked examples of CAPI
scores at 0, 2.5, 5.0, 7.5, and 10 for each of the six
CAPI dimensions, illustrating the scoring criteria
used by the two independent assessors. Full
24-indicator rubrics with country-level worked
examples are deposited at Zenodo.

DIMENSION 1 -- CLIMATE VULNERABILITY
ASSESSMENT: SCORING ANCHORS

Score 0: No mention of climate vulnerability in
wildlife conservation policy documents; NBSAP does
not reference climate change impacts on species or
habitats.

Score 2.5: Climate change mentioned as a threat to
biodiversity in policy introduction; no systematic CVA
conducted; no species-specific or habitat-specific
vulnerability assessment referenced.

Score 5.0: CVA conducted for priority species or
habitats using recognised methodology; results
reported in policy documents; not formally linked to
management priority-setting or resource allocation
decisions.

Score 7.5: CVA conducted with quantitative
exposure-sensitivity-adaptive capacity components;
results formally referenced in species recovery plans
and protected area management plans; vulnerability
categories used to prioritise conservation actions.

Score 10: Statutory requirement for CVA in all
recovery plans and PA management plans; CVA
methodology mandated in regulations;
vulnerability-adjusted species prioritisation formally
embedded in national conservation priority-setting;
CVA updated on 5-year cycle or triggered by new
climate projections.

DIMENSION 3 -- ASSISTED MIGRATION:
SCORING ANCHORS

Score 0: Assisted migration explicitly prohibited
under national biosecurity or wildlife legislation; no
legal pathway exists for climate-motivated
translocations beyond historical species range.

Score 2.5: Assisted migration not explicitly addressed
in policy; neither prohibited nor enabled; ad hoc
case-by-case permitting exists but with no
climate-specific guidance.

Score 5.0: Policy acknowledges assisted migration as
a climate adaptation option; guidance note or
ministerial direction exists; case-by-case permitting
with ecological risk assessment requirement; no
pre-approved list of candidate species or receiving
sites.

Score 7.5: Formal assisted migration protocol in
place; ecological risk assessment criteria specified;
pre-approved species list under development; model
sites designated; interagency coordination
mechanism established.

Score 10: Comprehensive national assisted migration
guidelines in force; pre-approved species lists and
receiving site assessments complete for high-risk
taxa; mandatory consideration of assisted migration
in all species recovery plans for taxa with
documented dispersal-velocity gaps; monitoring and
adaptive management framework for translocation
outcomes; integrated with PA network planning.

DIMENSION 5 -- ADAPTIVE MANAGEMENT
MANDATE: SCORING ANCHORS

Score 0: No adaptive management requirement in
wildlife conservation legislation or policy;
management plans have no required review cycle; no
mechanism for incorporating new climate information
into management decisions.

Score 2.5: Adaptive management mentioned in policy
as a desirable approach; no mandatory review cycle
specified; no climate indicators or decision rules
defined.

Score 5.0: Management plan review cycle mandated
(e.g., every 5 years); climate change mentioned as a
factor to consider in reviews; no specific climate

indicators or predetermined decision rules specified.

Score 7.5: Mandatory 5-year review cycle with
specified climate performance indicators (e.g.,
distributional shift metrics, phenological trend
analysis); review triggers if climate indicators cross
defined thresholds; inter-agency review process
established.

Score 10: Full decision-analytic adaptive management
framework with: (a) pre-specified climate and
biodiversity performance metrics monitored annually;
(b) quantitative decision rules triggering specific
management responses (analogous to financial policy
rules); (c) institutional capacity (dedicated staff,
budget) for annual review and adaptive response; (d)
transparent public reporting of climate adaptation
performance; (e) regulatory authority to implement
adaptive responses without requiring primary
legislation.
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