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Abstract 35 

Achieving 30×30 requires more than expanding conserved areas; it also depends on how 36 

conservation is governed. We conducted a global scoping review of 110 empirical studies 37 

(2002–2024) involving Indigenous Peoples, examining governance arrangements, 38 

governance principles, ecological, social, and cultural outcomes, and thematic overlap with 39 

Kunming–Montreal Global Biodiversity Framework (GBF) Targets 1, 3, 14, 21, and 22. 40 

Shared governance was the most frequently documented arrangement (64.5%), followed by 41 

governance by Indigenous Peoples and local communities (34.5%). Positive outcomes 42 

predominated, yet 27.0% of the governance arrangements analyzed were associated with 43 

both positive ecological and negative social and/or cultural outcomes. Procedural principles 44 

were less consistently documented, particularly fairness (41.8%) and transparency (44.5%); 45 

when documented, both co-occurred with high proportions of positive outcomes and 46 

comparatively low negative outcomes. Co-occurrence was highest with Targets 22 (94.5%), 47 

21 (90.9%), followed by 3 (88.2%) and 1 (72%), whereas Target 14 was least represented 48 

(51.8%). Effective and equitable 30×30 implementation therefore requires attention to 49 

decision-making authority, governance principles, and ecological, social, and cultural 50 

outcomes, supported by the complementary roles of Targets 1, 14, 21, and 22. 51 
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Introduction 59 

The accelerating loss of biodiversity, driven by intensifying anthropogenic pressures, 60 

including climate change, is forcing governments, conservation organizations, and 61 

researchers to rethink conservation governance (Esmail et al. 2023; CBD 2026). 62 

Recognition of Indigenous knowledge and practices has formed part of the Convention on 63 

Biological Diversity (CBD) since its adoption in 1992. Article 8(j) addresses the respect, 64 

preservation, and maintenance of the knowledge, innovations, and traditional practices of 65 

Indigenous and local communities relevant to the conservation and sustainable use of 66 

biodiversity, while Article 10(c) addresses customary use of biological resources in 67 

accordance with traditional cultural practices compatible with conservation or sustainable 68 

use (CBD 1992). 69 

In 2022, the Conference of the Parties to the CBD adopted the Kunming–Montreal Global 70 

Biodiversity Framework (GBF), which establishes 23 global targets for 2030. Among 71 

these, Target 3 has emerged as the GBF’s most prominent and widely recognized political 72 

commitment, commonly known as the “30×30” target (Hughes & Grumbine 2023; Reed et 73 

al. 2025). It calls for the conservation of at least 30% of terrestrial and inland water areas, 74 

and of marine and coastal areas. Beyond spatial coverage, Target 3 requires these areas to 75 

be effectively conserved and managed through ecologically representative, well-connected, 76 

and equitably governed systems, while recognizing Indigenous and traditional territories 77 

and respecting the rights of Indigenous Peoples and local communities (CBD 2022). This 78 

mandate places equity at the core of Target 3 implementation. Equity in conservation is 79 

commonly examined through three interrelated dimensions: recognitional equity, 80 

concerning pre-existing rights, customary tenure, and knowledge systems; procedural 81 

equity, concerning meaningful participation, transparency, and accountability; and 82 



distributive equity, concerning the allocation of conservation costs and benefits (Dawson et 83 

al. 2018; Franks et al. 2018).  84 

These issues are particularly relevant in Indigenous contexts. Indigenous Peoples manage 85 

or hold tenure rights over more than one quarter of the world’s terrestrial surface, with 86 

substantial overlap with protected areas and ecologically intact landscapes (Garnett et al. 87 

2018). Conservation involving Indigenous Peoples encompasses diverse governance 88 

arrangements, ranging from systems grounded in Indigenous institutions and customary 89 

authority to shared arrangements involving governments, non-governmental organizations, 90 

and other actors (Ban et al. 2019; von der Porten et al. 2019; Armitage et al. 2020). These 91 

arrangements differ in how decision-making authority is distributed and exercised, and 92 

formal participation does not necessarily imply an effective redistribution of decision-93 

making power (Armitage et al. 2020). Their growing recognition in conservation research 94 

and practice also reflects increasing attention to the limitations of exclusionary 95 

conservation models that have restricted rights, customary practices, and access to 96 

resources (Méndez-López et al. 2014; Armitage et al. 2020; Esmail et al. 2023). 97 

Beyond governance arrangements, understanding conservation governance also requires 98 

examining how decisions are made. Good governance frameworks identify principles such 99 

as legitimacy, accountability, inclusivity, transparency, knowledge co-production, and 100 

social-ecological fit as relevant dimensions for assessing governance quality and examining 101 

its relationship with conservation outcomes (Izurieta et al. 2011; Armitage et al. 2020; 102 

Ayambire et al. 2025). Several of these governance principles are also reflected in 103 

provisions of the GBF. Target 21 addresses access to and use of data, information, and 104 

knowledge, including traditional knowledge and associated safeguards, while Target 22 105 

addresses effective participation and representation, access to information and justice, and 106 



respect for the rights of Indigenous Peoples and local communities over their lands, 107 

territories, resources, and traditional knowledge (CBD 2022). Target 1 incorporates 108 

participatory and integrated spatial planning and management that considers biodiversity, 109 

while Target 14 promotes the integration of biodiversity into policies, planning processes, 110 

and sectors (CBD 2022). 111 

However, empirical evidence examining governance arrangements, governance principles, 112 

and conservation outcomes together remains limited and fragmented (Ayambire et al. 113 

2025). A related limitation is also evident in the tools used to assess protected-area 114 

effectiveness. In a global review of 2,736 indicators from assessment tools used in more 115 

than 180 countries, Corrigan et al. (2018) found that governance dimensions and 116 

Indigenous participation were poorly represented: fewer than 7% of the social indicators 117 

addressed governance aspects, and only 0.6% explicitly considered Indigenous 118 

engagement. To help address this gap, we conducted a global scoping review of empirical 119 

conservation research involving Indigenous Peoples, jointly examining governance 120 

arrangements, governance principles, reported ecological, social, and cultural outcomes, 121 

and their thematic overlap with components of GBF Targets 1, 3, 14, 21, and 22. 122 

Specifically, we ask: (i) Which governance arrangements are most frequently documented 123 

in the reviewed literature? (ii) What patterns of positive and negative ecological, social, and 124 

cultural outcomes are documented in association across different governance arrangements 125 

and principles? (iii) What do these patterns imply for implementing Target 3 in relation to 126 

Targets 1, 14, 21, and 22?  127 

 128 

 129 
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Methods 131 

Review approach 132 

We conducted a global scoping review of empirical conservation research involving 133 

Indigenous Peoples to examine thematic overlap with components of GBF Targets 1, 3, 14, 134 

21, and 22. These targets address spatial planning, area-based conservation, biodiversity 135 

mainstreaming, knowledge, participation, rights, and equity (CBD 2022). A scoping review 136 

was appropriate because the evidence spans diverse governance arrangements, geographic 137 

contexts, and ecological, social, and cultural outcomes, allowing patterns to be examined 138 

across a heterogeneous body of literature. We reported the review in accordance with the 139 

Preferred Reporting Items for Systematic Reviews and Meta-Analyses Extension for 140 

Scoping Reviews (PRISMA-ScR; Tricco et al. 2018) (Figure S1). Further details appear in 141 

Supplementary Material S1–S3. 142 

Literature search and study selection 143 

We searched the Web of Science Core Collection using terms for Indigenous governance, 144 

co-management, community-based conservation, protected areas, and conservation 145 

(Supplementary Material S1). We filtered records by year (1993–2024), language (English 146 

or Spanish), and type (Article), then screened them in R using predefined thematic 147 

dictionaries for four eligibility dimensions: Indigenous identity, empirical or 148 

methodological evidence, governance arrangements, and conservation context. Automated 149 

screening retained only records in which all four dimensions were detected, yielding 164 150 

records for full-text retrieval. 151 

Studies were included when they: (1) explicitly addressed Indigenous Peoples' 152 

participation, roles, or authority; (2) reported empirical evidence relevant to conservation 153 

governance; (3) described governance arrangements or decision-making processes; and (4) 154 



examined conservation or protected-area contexts. Of 164 records, 15 could not be 155 

retrieved; 149 underwent full-text assessment, 39 were excluded, and 110 empirical studies 156 

published between 2002 and 2024 were included. The lead author conducted automated and 157 

manual screening, with co-authors reviewing and validating uncertain eligibility decisions. 158 

Screening criteria, thematic dictionaries, and the study-selection flow diagram appear in 159 

Supplementary Material S1. 160 

Analytical framework 161 

We use 'governance' and 'IPLCs' as operational terms for consistent coding, recognizing 162 

that both are evolving and politically contested. Our framework comprised four 163 

components: (i) governance arrangements; (ii) governance principles; (iii) ecological, 164 

social, and cultural outcomes; and (iv) thematic overlap with components of GBF Targets 165 

1, 3, 14, 21, and 22. 166 

1. Governance arrangements. We classified governance arrangements using the IUCN 167 

typology (Borrini-Feyerabend et al. 2013), considering final decision-making authority 168 

under de jure and de facto governance. Where these differed, we prioritized de facto 169 

governance. Four categories were distinguished: (i) governance by government; (ii) shared 170 

governance through pluralist arrangements among rights-holders and stakeholders; (iii) 171 

private governance; and (iv) governance by Indigenous Peoples and local communities 172 

through their own institutions, customary norms, or traditional governance systems. Studies 173 

with multiple arrangements were coded in each applicable category, retaining each as a 174 

separate analytical unit (Supplementary Material Section S2.1). 175 

2. Governance principles. We adapted governance principles from Ayambire et al. (2025) 176 

into three dimensions: institutional, procedural, and transformative. Institutional principles 177 

captured governance structures and regulations (fit, legitimacy, accountability); procedural 178 



principles captured decision-making quality (fairness, transparency, inclusivity); and 179 

transformative principles captured capacities for adaptation and systemic change (support 180 

networks, capability, knowledge co-production, resilience) (Supplementary Material 181 

Section S2.3). 182 

3. Ecological, social, and cultural outcomes. We grouped reported outcomes into 183 

ecological (biodiversity, species, habitats, ecosystem processes, resource use), social 184 

(participation, livelihoods, well-being, social cohesion, equity, empowerment), and cultural 185 

domains (identity, knowledge systems, cultural continuity and practices, relationships with 186 

territory, rights, cultural authority) (Supplementary Material Section S3.2). 187 

4. Kunming–Montreal Global Biodiversity Framework (GBF) targets. We coded 188 

thematic overlap with five GBF targets encompassing governance, rights, knowledge, and 189 

planning: Target 1 (participatory, integrated, and biodiversity-inclusive spatial planning and 190 

management); Target 3 (area-based conservation, effective conservation and management, 191 

equitable governance, and recognition of Indigenous and traditional territories); Target 14 192 

(integration of biodiversity across policies, planning, development processes, and sectors); 193 

Target 21 (access to and use of data, information, and scientific, Indigenous, and traditional 194 

knowledge, including safeguards for free, prior, and informed consent); and Target 22 (full, 195 

equitable, inclusive, and effective participation and representation, recognition of rights, 196 

and access to justice and biodiversity-related information; Supplementary Material Section 197 

S3.3). 198 

We examined co-occurrence among these components without assuming hierarchical, 199 

linear, or causal relationships. 200 

 201 
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Data extraction and coding protocol 203 

The lead author extracted full-text data from 110 studies using a standardized coding 204 

matrix, with co-authors assisting in reviewing and validating coding decisions. Data 205 

included geographic and ecosystem contexts, governance arrangements and principles, 206 

reported ecological, social, and cultural outcomes, and thematic overlap with GBF Targets 207 

1, 3, 14, 21, and 22. Coding relied on full-text evidence rather than titles or abstracts alone. 208 

We applied a combined deductive and inductive coding approach. Governance 209 

arrangements and principles were coded deductively using predefined operational 210 

definitions (Supplementary Material Sections S2.1 and S2.3). Thematic overlap with GBF 211 

Targets 1, 3, 14, 21, and 22 was coded concurrently during full-text review using 212 

predefined operational elements derived from each Target (Supplementary Material Section 213 

S3.3). Target coding was independent of outcome and principle coding and reflected 214 

thematic overlap, not post-hoc inference or formal assessment of Target achievement. 215 

Ecological, social, and cultural domains were defined a priori, while recurring outcome 216 

subcategories emerged from the reviewed evidence. Outcomes were classified as positive 217 

or negative based on benefits or adverse effects explicitly reported or interpreted by the 218 

original authors. Positive ecological outcomes included favorable biodiversity or ecosystem 219 

conditions; negative outcomes reflected ecological degradation or resource depletion. 220 

Positive social outcomes included improvements in livelihoods, participation, and 221 

community empowerment; negative outcomes included restricted resource access, 222 

exclusion from decisions, or inequitable conservation costs and benefits. Cultural outcomes 223 

supported or undermined Indigenous knowledge, practices, identity, and relationships with 224 

territory. For studies with multiple governance arrangements, outcomes were linked to each 225 

relevant arrangement, while governance principles were coded at the study level. Positive 226 



and negative outcomes could co-occur within or across domains for the same study–227 

governance observation (Supplementary Material Section S3.2 and Table S4). 228 

Data synthesis 229 

We used descriptive analyses to identify recurring configurations and intersections. Overall 230 

patterns were summarized at the study level, whereas comparisons among governance 231 

arrangements used each distinct study–governance arrangement as the analytical unit. 232 

Studies with multiple arrangements contributed separate observations and their associated 233 

outcomes for each applicable governance category, while governance principles and GBF 234 

Targets were assessed at the study level. We identified observations combining positive 235 

ecological with negative social or cultural outcomes. These analyses describe co-236 

occurrence, not causal effects of governance arrangements or principles on outcomes. 237 

We assessed thematic overlap with GBF Targets 1, 3, 14, 21, and 22 using predefined 238 

operational elements. A study was coded for a Target if it documented at least one 239 

associated element; this did not indicate Target achievement. 240 

To avoid unstable percentages, governance-specific figures included only categories 241 

represented by at least five studies (n ≥ 5). Private governance (n = 2) was excluded from 242 

these figures but remained in the descriptive results and Supplementary Material. We 243 

modeled annual publication frequency (2002–2024) using Poisson regression, with 244 

publication year as a continuous predictor, including years with zero publications. Coding 245 

reflected what studies reported; a governance principle, outcome, or GBF Target 246 

component coded as not documented was not necessarily absent in practice. 247 

 248 

 249 

 250 



Results 251 

Geographic, temporal, and governance patterns 252 

A total of 110 studies were included in the review (Figure 1). Studies were unevenly 253 

distributed geographically, with the largest concentrations in Canada and Australia, while 254 

the evidence base remained comparatively dispersed across other regions (Figure 1A). 255 

Publication frequency increased significantly over time (Poisson regression: β = 0.087, IRR 256 

= 1.09, 95% CI = 1.06–1.12, p < 0.001), corresponding to an average increase of 257 

approximately 9% in the expected annual number of publications. Sixty percent of studies 258 

were published after 2015, with a peak of 10 studies in 2019 (Figure 1B). Terrestrial 259 

ecosystems were the most frequently represented context, accounting for 53.6% of studies 260 

(n = 59), followed by mixed ecosystem contexts (26.4%, n = 29) and marine ecosystems 261 

(17.3%, n = 19), whereas freshwater ecosystems were represented in only 2.7% of studies 262 

(n = 3). 263 

Shared governance was the most frequently represented arrangement, documented in 71 264 

studies (64.5%), followed by governance by Indigenous Peoples and local communities (n 265 

= 38, 34.5%), governance by government (n = 11, 10.0%), and private governance (n = 2, 266 

1.8%) (Figure 1C). Governance categories were not mutually exclusive, and studies 267 

documenting more than one governance arrangement were counted once in each applicable 268 

category. Consequently, percentages across governance arrangements may sum to more 269 

than 100%. Eleven studies documented more than one governance arrangement, yielding 270 

122 study–governance observations for subsequent governance-specific analyses. 271 



 272 

Figure 1. Geographic, temporal, and governance patterns in the reviewed literature. (A) 273 

Geographic distribution of the 110 included studies; numbered markers identify seven 274 

illustrative cases (Table S6) and indicate broader study regions rather than exact locations. 275 

(B) Annual number of studies published between 2002 and 2024 by governance 276 

arrangement; the fitted line shows the Poisson temporal trend. (C) Studies associated with 277 

each governance arrangement (n = 110). Governance categories are not mutually exclusive; 278 

therefore, percentages may sum to more than 100%. 279 

Positive outcomes predominate, but negative social and cultural outcomes remain 280 

Positive outcomes predominated across ecological, social, and cultural domains, although 281 

negative outcomes were also documented (Figure 2; Supplementary Material Table S7). 282 



Shared governance showed consistently high proportions of positive outcomes across all 283 

three domains (86–92%), while negative social (31%) and cultural (27%) outcomes were 284 

also reported. Governance by Indigenous Peoples and local communities showed a similar 285 

predominance of positive outcomes (84–87%), alongside negative outcomes in 286 

approximately one quarter of studies across domains. Governance by government showed a 287 

more mixed pattern, particularly for social outcomes, where positive outcomes were 288 

reported in 55% of studies and negative outcomes in 36%.  289 

Positive ecological outcomes sometimes co-occurred with negative social or cultural 290 

outcomes within the same study–governance observation. Across all governance 291 

arrangements, 33 of 122 observations (27.0%) reported positive ecological outcomes 292 

together with at least one negative social and/or cultural outcome. Of these, 29 observations 293 

(23.8%) combined positive ecological and negative social outcomes, 23 (18.9%) combined 294 

positive ecological and negative cultural outcomes, and 19 (15.6%) reported positive 295 

ecological outcomes together with both negative social and cultural outcomes 296 

(Supplementary Material Table S8). 297 

 298 

 299 

 300 

 301 



 302 

Figure 2. Positive and negative ecological, social, and cultural outcomes across governance 303 

arrangements. Bars show the percentage of studies within each governance arrangement 304 

reporting each outcome. Studies documenting multiple governance arrangements could 305 

contribute to more than one category, and positive and negative outcomes were not 306 

mutually exclusive. Private governance (n = 2) was excluded from the figure because of the 307 

small sample size; data are provided in Table S7. 308 

Procedural principles are less consistently documented 309 

Governance principles were unevenly represented across the reviewed studies. 310 

Transformative principles were frequently documented (82.7–92.7%), and the institutional 311 

principle fit was similarly common (92.7%). In contrast, procedural principles were less 312 

consistently represented, particularly fairness (41.8%) and transparency (44.5%); inclusivity 313 

was documented in 58.2% of studies. Among the remaining institutional principles, 314 

legitimacy and accountability were each documented in 52.7% of studies (Supplementary 315 

Material Tables S9 and S10). 316 

This contrast was also evident across governance arrangements (Figure 3). Shared 317 

governance showed high representation of resilience, fit, and support networks (94–96%), 318 

whereas fairness (42.3%) and transparency (52.1%) were less frequently documented. 319 

Governance by Indigenous Peoples and local communities showed a similar pattern, with fit, 320 



resilience, and capability among the most frequently documented principles (89–92%), while 321 

transparency was documented in only 34.2% of studies and fairness, legitimacy, and 322 

accountability in approximately 42–45%. In governance by government, transparency and 323 

accountability were each documented in 27.3% of studies, although this pattern should be 324 

interpreted cautiously given the small number of studies in this category (n = 11).  325 

 326 

Figure 3. Distribution of governance principles across governance arrangements. Bars show 327 

the percentage of studies documenting each principle in (A) shared governance (n = 71), (B) 328 

governance by Indigenous Peoples and local communities (n = 38), and (C) governance by 329 

government (n = 11). Principles are grouped into transformative, procedural, and institutional 330 

dimensions. Private governance (n = 2) was excluded because of the small sample size; data 331 

are provided in Table S10. 332 

Positive outcomes predominate across governance principles 333 

Positive outcomes co-occurred widely across governance principles, whereas negative 334 

outcomes varied among domains (Figure 4A). Although fairness and transparency were 335 

among the least frequently documented principles, they co-occurred with high proportions 336 



of positive ecological, social, and cultural outcomes (93–98%) and relatively low 337 

proportions of negative outcomes (11–15% for fairness and 4–16% for transparency). 338 

Institutional and transformative principles also predominantly co-occurred with positive 339 

outcomes, although some also co-occurred with negative social and cultural outcomes. 340 

 341 

Figure 4. Co-occurrence of governance principles with ecological, social, and cultural 342 

outcomes and thematic overlap with GBF Targets. (A) Percentage of studies documenting 343 

each governance principle that also reported positive or negative outcomes; bubble size 344 

indicates the number of studies. (B) Percentage and number of studies corresponding to the 345 

operational elements of GBF Targets 1, 3, 14, 21, and 22. 346 

 347 

 348 



Implementing Target 3 requires more than area-based conservation 349 

Thematic overlap with GBF Targets varied across the reviewed evidence (Figure 4B). 350 

Representation was highest for Target 22 (94.5%, n = 104) and Target 21 (90.9%, n = 100), 351 

followed by Target 3 (88.2%, n = 97). Target 1 was represented in 71.8% of studies (n = 79), 352 

whereas Target 14 showed the lowest representation (51.8%, n = 57; Supplementary Material 353 

Table S11). Thus, the reviewed evidence more frequently represented the participation, 354 

rights, and knowledge dimensions associated with Targets 22 and 21 than the cross-sectoral 355 

integration dimension captured by Target 14. 356 

Discussion 357 

Beyond state-based governance: Indigenous authority in conservation decision-making 358 

The pattern observed in the reviewed literature suggests that implementing Target 3 requires 359 

moving beyond predominantly state-centered models, without implying the withdrawal of 360 

state institutions (Borrini-Feyerabend et al. 2013; Dawson et al. 2021). Among the 361 

governance arrangements compared, governance by government (n = 11) showed the lowest 362 

proportion of positive social outcomes (54.5%) and the highest proportion of negative social 363 

outcomes (36.4%); transparency and accountability were each documented in only 27.3% of 364 

the studies associated with this category. Given the small number of studies, these patterns 365 

should be interpreted cautiously. Nevertheless, two cases illustrate limitations that may arise 366 

under centralized arrangements. In China’s Wulingyuan protected area, Li et al. (2023) 367 

documented forced relocation, conflicts between conservation and tourism-related interests, 368 

and substantial changes in local cultural practices and place meanings. In Tanzania, Jodoin 369 

(2019) showed that participatory mechanisms incorporated into REDD+ governance 370 

coexisted with strong state control and the continued marginalization of Indigenous Peoples 371 

from representation and decision-making.  372 



Evidence on governance by Indigenous Peoples and local communities shows a different 373 

configuration. Within this category (n = 38), positive ecological and social outcomes were 374 

documented in 84.2% of studies, and positive cultural outcomes in 86.8%. Several cases 375 

illustrate how customary institutions and Indigenous authority can support ecological and 376 

cultural objectives simultaneously. In Mexico, Zapotec self-governance grounded in 377 

comunalidad contributed to conserving high avian diversity through locally rooted 378 

institutions and territorial practices (Alcántara-Salinas et al. 2015). In Canada, customary 379 

closures established by First Nations supported the recovery of depleted Dungeness crab 380 

populations where federal management had shown limited results (Frid et al. 2016). These 381 

cases do not demonstrate that one governance category universally produces better outcomes, 382 

but they illustrate how conservation can be grounded in Indigenous institutions. In some 383 

studies, negative outcomes documented under this form of governance were associated with 384 

external pressures, including restrictions on territorial rights, exclusionary conservation 385 

policies, and extractive activities (Chiaravalloti 2019; Carson et al. 2018; Hviding 2003). 386 

Shared governance was the most frequently documented arrangement in the reviewed 387 

literature (n = 71; 64.5%), but its predominance is better interpreted as part of a 388 

diversification of conservation authority than as a replacement of state governance. These 389 

arrangements can articulate state, Indigenous, community, and civil-society institutions and 390 

recognize pre-existing customary institutions within formal conservation structures. In 391 

Australia, centering of Dja Dja Wurrung cultural authority within a joint-management 392 

arrangement enabled Indigenous knowledge, language, and cultural values to be incorporated 393 

into formal park planning and management (Carter et al. 2022). By contrast, the formal 394 

inclusion of the Agta in protected-area management bodies in the Philippines did not ensure 395 

equivalent influence over decisions because of persistent power asymmetries and barriers to 396 



accessing information and institutional procedures (Major et al. 2018). Shared governance 397 

can therefore expand Indigenous recognition and influence, but it can also maintain 398 

asymmetric relationships where state institutions retain substantive authority. Sharing a 399 

governance structure does not necessarily mean sharing decision-making power. 400 

For Target 3, formal governance arrangements are insufficient indicators of equitable 401 

implementation; what matters is how Indigenous and community rights, institutions, and 402 

decision-making authority are recognized and exercised in practice. 403 

Positive ecological outcomes can co-occur with negative social and cultural outcomes 404 

Across the reviewed cases, positive ecological outcomes predominated, but in a substantial 405 

proportion they co-occurred with negative social or cultural outcomes. Across all governance 406 

arrangements, 33 of 122 observations (27.0%) reported positive ecological outcomes 407 

together with at least one negative social and/or cultural outcome; this proportion reached 408 

33.8% under shared governance (Table S8). This pattern is consistent with broader evidence 409 

showing that externally controlled interventions aimed at replacing customary practices or 410 

institutions can be associated with negative social outcomes, whereas arrangements that 411 

recognize and empower local actors are more likely to combine positive ecological and 412 

socioeconomic outcomes (Oldekop et al. 2016; Dawson et al. 2021). 413 

The reviewed cases illustrate how tensions across outcome domains can emerge in practice. 414 

In British Columbia, Klain et al. (2014) documented ecologically sustainable fisheries 415 

alongside inequities in decision-making authority, access to licenses, customary harvesting 416 

rights, and benefit distribution. In Kenya, Lesorogol and Lesorogol (2024) showed that 417 

community conservancies prioritized wildlife conservation while restricting pastoralists’ 418 

access to dry-season grazing areas and disrupting customary grazing practices and 419 

institutions. These findings matter because conservation interventions can restrict access to 420 



resources, alter livelihoods, and distribute costs and benefits unevenly (Armitage et al. 2020; 421 

Dawson et al. 2021; Martin et al. 2016). In Indigenous contexts, these tensions are 422 

particularly important because ecological, social, and cultural dimensions are closely tied to 423 

territory, tenure, and customary management practices (Godden & Cowell 2016). 424 

However, the coexistence of positive ecological outcomes and social or cultural costs is not 425 

inevitable. In Papahānaumokuākea, Hawaiʻi, the incorporation of Native Hawaiian 426 

cosmology into marine protected-area governance supported large-scale ecological 427 

protection alongside cultural revitalization (Quiocho et al. 2023). In southern Brazil, 428 

collaborative management integrating local traditional knowledge increased Araucaria forest 429 

cover while also generating livelihood benefits through sustainable seed harvesting (Tagliari 430 

et al. 2021). These cases show that ecological, cultural, and social objectives can reinforce 431 

one another when conservation arrangements recognize local knowledge, practices, and 432 

institutions. 433 

Evaluating Target 3 exclusively through conserved area or ecological performance may 434 

therefore conceal substantial social and cultural costs (Martin et al. 2016; Dawson et al. 435 

2021). The negative outcomes identified in the review should not be interpreted as an inherent 436 

consequence of shared governance, but rather as evidence of variation within this category 437 

and of the importance of how conservation arrangements operate. Target 3 effectiveness 438 

should therefore be assessed across ecological, social, and cultural outcomes together, rather 439 

than inferred from ecological gains alone (Dawson et al. 2021; Zafra-Calvo et al. 2019). 440 

The procedural gap: participation is not enough 441 

The comparatively low documentation of fairness (41.8%) and transparency (44.5%) reveals 442 

a substantial procedural gap in the reviewed evidence. This pattern is consistent with broader 443 

evidence showing that empirical assessments linking governance principles to conservation 444 



outcomes remain limited (Ayambire et al. 2025). In conservation policy and practice, 445 

participation is often treated as an indicator of good governance; however, formal 446 

participation does not necessarily ensure meaningful influence over decisions, equitable 447 

representation, or transparent deliberation (Ruano-Chamorro et al. 2022). 448 

Across protected-area systems, transparency, access to justice, and satisfaction with decision-449 

making have been identified among the weaker dimensions of governance equity (Zafra-450 

Calvo et al. 2019). More broadly, institutional labels such as “participatory,” “co-managed,” 451 

or “community-based” may conceal substantial differences in the authority actually exercised 452 

by IPLCs. Our finding that fairness and transparency were among the least frequently 453 

documented principles reinforces the need to distinguish nominal participation from 454 

substantive decision-making authority. 455 

This procedural disconnect was evident across reviewed cases. In the Philippines, formal 456 

inclusion of the Agta in protected-area management boards did not ensure meaningful 457 

influence over decisions, as persistent power asymmetries and limited access to institutional 458 

and legal information constrained their participation (Major et al. 2018). In Brazilian 459 

Amazonia, multistakeholder forest-governance platforms produced contrasting experiences: 460 

in Acre, the use of accessible language and Indigenous ethno-zoning supported greater 461 

transparency and participation, whereas in Mato Grosso similar institutional mechanisms 462 

operated within persistent power imbalances that constrained the influence of Indigenous and 463 

traditional communities relative to dominant agribusiness interests (Gonzales Tovar et al. 464 

2021). 465 

Our co-occurrence analysis further showed that, where procedural principles were 466 

documented, fairness and transparency co-occurred with high proportions of positive 467 

ecological, social, and cultural outcomes (93–98%) and comparatively low proportions of 468 



negative outcomes (4–16% for transparency and 11–15% for fairness; Figure 4A). These 469 

patterns suggest that procedural principles deserve greater attention when evaluating 470 

conservation governance. In Australia, Dja Dja Wurrung cultural authority was 471 

operationalized through formal free, prior, and informed consent (FPIC) processes led by the 472 

Dja Dja Wurrung Clans Aboriginal Corporation and through participatory spatial planning 473 

(Carter et al. 2022). Similarly, customary collective governance among the Atayal in Taiwan 474 

used transparent, assembly-based mechanisms for benefit distribution to address ecotourism 475 

disputes while supporting forest conservation and social equity (Tang & Tang 2010). 476 

The procedural challenge under Target 3 is therefore not simply who participates, but 477 

whether participation translates into meaningful influence, transparent decision-making, 478 

accountability, and respect for rights. In this sense, Target 22 provides a critical complement 479 

to Target 3 by embedding participation, access to information, justice, and rights within the 480 

broader governance architecture of conservation. 481 

Target 3 does not stand alone 482 

Taken together, our findings position Target 3 within a broader GBF governance architecture. 483 

Targets 21 and 22 contribute complementary dimensions of knowledge, participation, rights, 484 

and justice; Target 1 situates area-based conservation within participatory, integrated, and 485 

biodiversity-inclusive spatial planning; and Target 14 extends biodiversity integration across 486 

policies, planning, development processes, and sectors. Figure 5 synthesizes how these 487 

targets intersect with governance arrangements, governance principles, and multidimensional 488 

outcomes. The governance dimensions examined here may also be relevant to other GBF 489 

targets, including ecosystem restoration (Target 2), customary sustainable use (Target 9), 490 

reform of harmful incentives (Target 18), biodiversity finance (Target 19), and gender 491 

equality (Target 23).  492 



 493 

Figure 5. Conceptual governance architecture for the effective and equitable implementation 494 

of GBF Target 3. The framework integrates governance arrangements, governance 495 

principles, and multidimensional ecological, social, and cultural outcomes, while situating 496 

Target 3 within the complementary roles of Targets 1, 14, 21, and 22. The lower panel (P1–497 

P4) summarizes the main propositions emerging from the review. 498 

Study limitations 499 

First, the search was limited to the Web of Science Core Collection, and eligible studies were 500 

restricted to peer-reviewed articles published in English or Spanish. This may have excluded 501 

relevant evidence indexed in other databases, published in other languages, or available as 502 

gray literature. Second, publishing this review in English may limit the accessibility of its 503 

findings and their communication back to Indigenous Peoples, local communities, and 504 

decision-makers whose primary languages are not English, particularly in the Global South. 505 

Third, the automated screening of titles and abstracts may have missed relevant studies whose 506 



governance-related content was not explicitly described in the screened records. In addition, 507 

the evidence base was geographically uneven, and the level of detail reported varied across 508 

studies. Therefore, the absence of a documented principle or outcome should not be 509 

interpreted as evidence of its absence in practice. Finally, the co-occurrences identified 510 

among governance arrangements, governance principles, and outcomes are descriptive and 511 

do not establish causal relationships. 512 

Policy and practice relevance 513 

Our findings suggest three priorities for implementing Target 3. First, shared governance was 514 

the most documented arrangement (64.5% of studies), yet socio-ecological trade-offs were 515 

identified in 33.8% of its observations, with positive ecological outcomes co-occurring with 516 

negative social or cultural outcomes. Formal inclusion alone does not ensure equity. 517 

Conservation instruments should be co-designed from the outset, recognizing Indigenous 518 

Peoples as self-determining rights-holders with territorial authority rather than passive 519 

stakeholders. This requires respecting FPIC and customary tenure from the design phase. 520 

Second, positive ecological outcomes were documented in 87.7% of study–governance 521 

observations but co-occurred with negative social or cultural outcomes in 27.0%. Together 522 

with the limited documentation of fairness and transparency, this highlights gaps in reported 523 

conservation evidence. Target 3 monitoring should complement spatial and ecological 524 

indicators with social, cultural, and governance measures, including effective participation, 525 

decision-making authority, fairness, transparency, and the distribution of costs and benefits, 526 

while respecting Indigenous Peoples' control over their data and knowledge. Third, negative 527 

outcomes were also documented under governance by IPLCs. Some studies identified 528 

external pressures, including tenure insecurity and extractive activities, highlighting risks 529 

beyond conserved-area boundaries. Target 14 can complement Target 3 by integrating 530 



biodiversity into sectoral policies to address these pressures. Monitoring should guide 531 

adjustments to governance and management when persistent inequities or negative outcomes 532 

are identified. 533 

Author Contributions 534 

Conceptualization, AS and MJMH; Methodology, AS and MJMH; Investigation, AS and 535 

ULO; Data curation, AS and ULO; Formal analysis, AS, ULO, and JACM; Visualization, 536 

ULO, AS, and MJMH; Writing – original draft, all authors; Writing – review and editing, 537 

all authors; Supervision, MJMH; Project administration, JACM, AS, ULO, and MJMH. 538 

Authors’ positionality and reflexivity 539 

The authors approach this study from interdisciplinary backgrounds in natural resource 540 

conservation, socio-ecological governance, and environmental policy. As non-Indigenous 541 

researchers working within academic institutions, we recognize that we do not speak on 542 

behalf of IPLCs, nor do we seek to represent their diverse worldviews, knowledge systems, 543 

or customary authorities. Our analysis is based on published empirical literature and 544 

reflects the perspectives and limitations inherent in that evidence base and in our own 545 

academic positioning. We therefore approach the interpretation of Indigenous governance 546 

with reflexivity and respect for Indigenous rights, institutions, knowledge systems, and 547 

self-determination. 548 

Acknowledgments 549 

A.A.S.C., M.J.M.H., U.L.O and J.A.C.M. acknowledge support from the Instituto de 550 

Ecología y Biodiversidad (IEB) through ANID PIA/BASAL FB210006. U.L.O and 551 

M.J.M.H acknowledge ANID ANILLO ACT240004 and ANID Millennium Science 552 

Initiative Programme ICN2019_015. U.L.O. was supported by European Union’s Horizon 553 



2020 research and innovation programme through the Marie Skłodowska-Curie RISE Grant 554 

Agreement No. 101007950 (DecisionES). ChatGPT (OpenAI) assisted with manuscript 555 

drafting and language editing. All content was reviewed and validated by the authors, who 556 

take full responsibility for the manuscript. 557 

Funding Information 558 

This work was supported by the Instituto de Ecología y Biodiversidad (IEB) through ANID 559 

PIA/BASAL FB210006. 560 

Conflict of Interest Statement 561 

The authors declare no conflicts of interest. 562 

Data Availability Statement 563 

The study–governance coding dataset supporting the findings of this study is openly 564 

available in Zenodo at https://doi.org/10.5281/zenodo.23932471. 565 

References 566 

Alcántara-Salinas, G., Hunn, E. S., & Rivera-Hernández, J. E. (2015). Avian biodiversity in 567 

two Zapotec communities in Oaxaca: The role of community-based conservation in San 568 

Miguel Tiltepec and San Juan Mixtepec, Mexico. Human Ecology, 43(5), 735–748. 569 

https://doi.org/10.1007/s10745-015-9777-6 570 

Armitage, D., Mbatha, P., Muhl, E. K., Rice, W., & Sowman, M. (2020). Governance 571 

principles for community-centered conservation in the post-2020 global biodiversity 572 

framework. Conservation Science and Practice, 2(2), e160. 573 

https://doi.org/10.1111/csp2.160 574 

https://doi.org/10.5281/zenodo.23932471
https://doi.org/10.1007/s10745-015-9777-6
https://doi.org/10.1111/csp2.160


Ayambire, R. A., Rytwinski, T., Taylor, J. J., Luizza, M. W., Muir, M. J., Cadet, C., 575 

Armitage, D., Bennett, N. J., Brooks, J., Cheng, S. H., Martinez, J., Nagendran, M., 576 

Öckerman, S., Rivera, S. N., Savage, A., Wilkie, D. S., Cooke, S. J., & Bennett, J. R. 577 

(2025). Challenges in assessing the effects of environmental governance systems on 578 

conservation outcomes. Conservation Biology, 39(1), e14392. 579 

https://doi.org/10.1111/cobi.14392 580 

Ban, N. C., Wilson, E., & Neasloss, D. (2019). Strong historical and ongoing Indigenous 581 

marine governance in the northeast Pacific Ocean: A case study of the Kitasoo/Xai’xais 582 

First Nation. Ecology and Society, 24(4), 10. https://doi.org/10.5751/ES-11091-240410 583 

Borrini-Feyerabend, G., Dudley, N., Jaeger, T., Lassen, B., Pathak Broome, N., Phillips, 584 

A., & Sandwith, T. (2013). Governance of protected areas: From understanding to action 585 

(Best Practice Protected Area Guidelines Series No. 20). IUCN. 586 

Carson, S. L., Kentatchime, F., Nana, E. D., Njabo, K. Y., Cole, B. L., & Godwin, H. A. 587 

(2018). Indigenous peoples’ concerns about loss of forest knowledge: Implications for 588 

forest management. Conservation and Society, 16(4), 431–440. 589 

https://doi.org/10.4103/cs.cs_17_105 590 

Carter, R., Atkinson, G., Burchill, M., Phillips, R., Humann, D., Mahoney, J., Miles, T., 591 

Braid, M., Buissereth, R., Cowell, S., Hill, R., Huggins, B., Jackson, S., Raisbeck-Brown, 592 

N., Talbot, L., & Wong, N. (2022). Djaara cultural authority drives inclusion of their 593 

knowledge and culture in a Joint Management Plan for parks. Ecological Management & 594 

Restoration, 23(S1), 117–128. https://doi.org/10.1111/emr.12526 595 

https://doi.org/10.1111/cobi.14392
https://doi.org/10.5751/ES-11091-240410
https://doi.org/10.4103/cs.cs_17_105?utm_source=chatgpt.com
https://doi.org/10.1111/emr.12526


Chiaravalloti, R. M. (2019). The displacement of insufficiently ‘traditional’ communities: 596 

Local fisheries in the Pantanal. Conservation and Society, 17(2), 173–183. 597 

https://doi.org/10.4103/cs.cs_18_58 598 

Convention on Biological Diversity. (1992). Convention on Biological Diversity: Text and 599 

Annexes. United Nations 600 

Convention on Biological Diversity. (2022). Kunming-Montreal Global Biodiversity 601 

Framework (Decision 15/4, CBD/COP/DEC/15/4). 602 

Convention on Biological Diversity. (2026). State of biodiversity action: The global report 603 

on collective progress in the implementation of the Kunming–Montreal Global Biodiversity 604 

Framework. Secretariat of the Convention on Biological Diversity. 605 

https://www.cbd.int/globalreview/report2026 606 

Corrigan, C., Robinson, C. J., Burgess, N. D., Kingston, N., & Hockings, M. (2018). Global 607 

review of social indicators used in protected area management evaluation. Conservation 608 

Letters, 11(2), e12397. https://doi.org/10.1111/conl.12397 609 

Dawson, N. M., Coolsaet, B., Sterling, E. J., Loveridge, R., Gross-Camp, N. D., 610 

Wongbusarakum, S., Sangha, K. K., Scherl, L. M., Phan, H. P., Zafra-Calvo, N., Lavey, W. 611 

G., Byakagaba, P., Idrobo, C. J., Chenet, A., Bennett, N. J., Mansourian, S., & Rosado-612 

May, F. J. (2021). The role of Indigenous peoples and local communities in effective and 613 

equitable conservation. Ecology and Society, 26(3), 19. https://doi.org/10.5751/ES-12625-614 

260319 615 

https://doi.org/10.4103/cs.cs_18_58?utm_source=chatgpt.com
https://www.cbd.int/globalreview/report2026?utm_source=chatgpt.com
https://doi.org/10.1111/conl.12397
https://doi.org/10.5751/ES-12625-260319
https://doi.org/10.5751/ES-12625-260319


Dawson, N. M., Martin, A., & Danielsen, F. (2018). Assessing equity in protected area 616 

governance: Approaches to promote just and effective conservation. Conservation Letters, 617 

11(2), e12388. https://doi.org/10.1111/conl.12388 618 

Esmail, N., McPherson, J. M., Abulu, L., Amend, T., Amit, R., Bhatia, S., Bikaba, D., 619 

Brichieri-Colombi, T. A., Brown, J., Buschman, V., Fabinyi, M., Farhadinia, M., 620 

Ghayoumi, R., Hay-Edie, T., Horigue, V., Jungblut, V., Jupiter, S., Keane, A., Macdonald, 621 

D. W., Mahajan, S. L., McVey, A., Moehrenschlager, A., Nelson, F., Noshirwani, M. M., 622 

Ntiamoa-Baidu, Y., Postigo, J. L., Rakotondrazafy, V., Rao, M., Roe, D., Sierra Huelsz, J. 623 

A., Stolton, S., Tawake, A., & Wintle, B. (2023). What’s on the horizon for community-624 

based conservation? Emerging threats and opportunities. Trends in Ecology & Evolution, 625 

38(7), 666–680. https://doi.org/10.1016/j.tree.2023.02.008 626 

Franks, P., Booker, F., & Roe, D. (2018). Understanding and assessing equity in protected 627 

area conservation: A matter of governance, rights, social impacts and human wellbeing. 628 

International Institute for Environment and Development. 629 

Frid, A., McGreer, M., & Stevenson, A. (2016). Rapid recovery of Dungeness crab within 630 

spatial fishery closures declared under indigenous law in British Columbia. Global Ecology 631 

and Conservation, 6, 48–57. https://doi.org/10.1016/j.gecco.2016.01.002 632 

Garnett, S. T., Burgess, N. D., Fa, J. E., Fernández-Llamazares, Á., Molnár, Z., Robinson, 633 

C. J., Watson, J. E. M., Zander, K. K., Austin, B., Brondizio, E. S., Collier, N. F., Duncan, 634 

T., Ellis, E., Geyle, H., Jackson, M. V., Jonas, H., Malmer, P., McGowan, B., Sivongxay, 635 

A., & Leiper, I. (2018). A spatial overview of the global importance of Indigenous lands for 636 

https://doi.org/10.1111/conl.12388
https://doi.org/10.1016/j.tree.2023.02.008
https://doi.org/10.1016/j.gecco.2016.01.002


conservation. Nature Sustainability, 1(7), 369–374. https://doi.org/10.1038/s41893-018-637 

0100-6 638 

Godden, L., & Cowell, S. (2016). Conservation planning and Indigenous governance in 639 

Australia’s Indigenous Protected Areas. Restoration Ecology, 24(5), 692–697. 640 

https://doi.org/10.1111/rec.12394 641 

Gonzales Tovar, J., Sarmiento Barletti, J. P., Larson, A. M., Barnes, G., & Tucker, C. M. 642 

(2021). Can multistakeholder forums empower indigenous and local communities and 643 

promote forest conservation? A comparative analysis of territorial planning in two 644 

Brazilian states with contrasting contexts. Conservation Science and Practice, 3(1), e326. 645 

https://doi.org/10.1111/csp2.326 646 

Hviding, E. (2003). Contested rainforests, NGOs, and projects of desire in Solomon 647 

Islands. International Social Science Journal, 55(178), 539–554. 648 

https://doi.org/10.1111/j.0020-8701.2003.05504003.x 649 

Hughes, A. C., & Grumbine, R. E. (2023). The Kunming–Montreal Global Biodiversity 650 

Framework: What it does and does not do, and how to improve it. Frontiers in 651 

Environmental Science, 11, 1281536. https://doi.org/10.3389/fenvs.2023.1281536 652 

Izurieta, A., Sithole, B., Stacey, N., Hunter-Xenie, H., Campbell, B., Donohoe, P., Brown, 653 

J., & Wilson, L. (2011). Developing indicators for monitoring and evaluating joint 654 

management effectiveness in protected areas in the Northern Territory, Australia. Ecology 655 

and Society, 16(3), 9. https://doi.org/10.5751/ES-04274-160309 656 

https://doi.org/10.1038/s41893-018-0100-6
https://doi.org/10.1038/s41893-018-0100-6
https://doi.org/10.1111/rec.12394
https://doi.org/10.1111/csp2.326
https://doi.org/10.1111/j.0020-8701.2003.05504003.x?utm_source=chatgpt.com
https://doi.org/10.3389/fenvs.2023.1281536
https://doi.org/10.5751/ES-04274-160309


Jodoin, S. (2019). Transnational legal process and discourse in environmental governance: 657 

The case of REDD+ in Tanzania. Law & Social Inquiry, 44(4), 1019–1050. 658 

https://doi.org/10.1017/lsi.2019.7 659 

Klain, S. C., Beveridge, R., & Bennett, N. J. (2014). Ecologically sustainable but unjust? 660 

Negotiating equity and authority in common-pool marine resource management. Ecology 661 

and Society, 19(4), 52. https://doi.org/10.5751/ES-07123-190452 662 

Lesorogol, C., & Lesorogol, P. (2024). Community-based wildlife conservation on pastoral 663 

lands in Kenya: A new logic of production with implications for the future of pastoralism. 664 

Human Ecology, 52(1), 15–29. https://doi.org/10.1007/s10745-024-00482-9 665 

Li, J., Stoffelen, A., Meijles, E., & Vanclay, F. (2023). Local people’s sense of place in 666 

heavily touristified protected areas: Contested place meanings around the Wulingyuan 667 

World Heritage Site, China. Landscape and Urban Planning, 237, 104792. 668 

https://doi.org/10.1016/j.landurbplan.2023.104792 669 

Major, K., Smith, D., & Migliano, A. B. (2018). Co-managers or co-residents? Indigenous 670 

Peoples’ participation in the management of protected areas: A case study of the Agta in 671 

the Philippines. Human Ecology, 46(4), 485–495. https://doi.org/10.1007/s10745-018-672 

0007-x 673 

Martin, A., Coolsaet, B., Corbera, E., Dawson, N. M., Fraser, J. A., Lehmann, I., & 674 

Rodriguez, I. (2016). Justice and conservation: The need to incorporate recognition. 675 

Biological Conservation, 197, 254–261. https://doi.org/10.1016/j.biocon.2016.03.021 676 

Méndez-López, M. E., García-Frapolli, E., Pritchard, D. J., Sánchez González, M. C., Ruiz-677 

Mallén, I., Porter-Bolland, L., & Reyes-García, V. (2014). Local participation in 678 

https://doi.org/10.1017/lsi.2019.7
https://doi.org/10.5751/ES-07123-190452
https://doi.org/10.1007/s10745-024-00482-9
https://doi.org/10.1016/j.landurbplan.2023.104792
https://doi.org/10.1007/s10745-018-0007-x
https://doi.org/10.1007/s10745-018-0007-x
https://doi.org/10.1016/j.biocon.2016.03.021


biodiversity conservation initiatives: A comparative analysis of different models in South 679 

East Mexico. Journal of Environmental Management, 145, 321–329. 680 

https://doi.org/10.1016/j.jenvman.2014.06.028 681 

Oldekop, J. A., Holmes, G., Harris, W. E., & Evans, K. L. (2016). A global assessment of 682 

the social and conservation outcomes of protected areas. Conservation Biology, 30(1), 133–683 

141. https://doi.org/10.1111/cobi.12568 684 

Quiocho, K., Kikiloi, K., Kuoha, K., Miller, A., Wong, B. K., Kaʻaekuahiwi Pousima, H., 685 

Andrade, P., & Wilhelm, ʻA. (2023). Mai Ka Pō Mai: Applying Indigenous cosmology and 686 

worldview to empower and transform a management plan for Papahānaumokuākea Marine 687 

National Monument. Ecology and Society, 28(3), 21. https://doi.org/10.5751/ES-14280-688 

280321 689 

Reed, J., Barlow, J., Carmenta, R., Fakheran, S., Ickowitz, A., & Sunderland, T. (2025). 690 

Avoid cherry-picking targets and embrace holistic conservation to pursue the Global 691 

Biodiversity Framework. Conservation Letters, 18, e13104. 692 

https://doi.org/10.1111/conl.13104 693 

Ruano-Chamorro, C., Gurney, G. G., & Cinner, J. E. (2022). Advancing procedural justice 694 

in conservation. Conservation Letters, 15(3), e12861. https://doi.org/10.1111/conl.12861 695 

Tagliari, M. M., Levis, C., Flores, B. M., Blanco, G. D., Freitas, C. T., Bogoni, J. A., 696 

Vieilledent, G., & Peroni, N. (2021). Collaborative management as a way to enhance 697 

Araucaria Forest resilience. Perspectives in Ecology and Conservation, 19(2), 131–142. 698 

https://doi.org/10.1016/j.pecon.2021.03.002 699 

https://doi.org/10.1016/j.jenvman.2014.06.028
https://doi.org/10.1111/cobi.12568
https://doi.org/10.5751/ES-14280-280321
https://doi.org/10.5751/ES-14280-280321
https://doi.org/10.1111/conl.13104
https://doi.org/10.1111/conl.12861
https://doi.org/10.1016/j.pecon.2021.03.002


Tang, C.-P., & Tang, S.-Y. (2010). Institutional adaptation and community-based 700 

conservation of natural resources: The cases of the Tao and Atayal in Taiwan. Human 701 

Ecology, 38(1), 101–111. https://doi.org/10.1007/s10745-009-9292-8 702 

Tricco, A. C., Lillie, E., Zarin, W., O’Brien, K. K., Colquhoun, H., Levac, D., Moher, D., 703 

Peters, M. D. J., Horsley, T., Weeks, L., Hempel, S., Akl, E. A., Chang, C., McGowan, J., 704 

Stewart, L., Hartling, L., Aldcroft, A., Wilson, M. G., Garritty, C., Lewin, S., Godfrey, C. 705 

M., Macdonald, M. T., Langlois, E. V., Soares-Weiser, K., Moriarty, J., Clifford, T., 706 

Tunçalp, Ö., & Straus, S. E. (2018). PRISMA extension for scoping reviews (PRISMA-707 

ScR): Checklist and explanation. Annals of Internal Medicine, 169(7), 467–473. 708 

https://doi.org/10.7326/M18-0850 709 

von der Porten, S., Ota, Y., Cisneros-Montemayor, A., & Pictou, S. (2019). The role of 710 

Indigenous resurgence in marine conservation. Coastal Management, 47(6), 527–547. 711 

https://doi.org/10.1080/08920753.2019.1669099 712 

Zafra-Calvo, N., Garmendia, E., Pascual, U., Palomo, I., Gross-Camp, N., Brockington, D., 713 

Cortes-Vazquez, J. A., Coolsaet, B., & Burgess, N. D. (2019). Progress toward equitably 714 

managed protected areas in Aichi Target 11: A global survey. BioScience, 69(3), 191–197. 715 

https://doi.org/10.1093/biosci/biy143 716 

 717 

https://doi.org/10.1007/s10745-009-9292-8
https://doi.org/10.7326/M18-0850
https://doi.org/10.1080/08920753.2019.1669099
https://doi.org/10.1093/biosci/biy143

