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A B S T R A C T

Structural inequities in conservation science, rooted in center-periphery dynamics, funding asymmetries, and 
systemic gender disparities, marginalize Global South scholarship. This marginalization impedes the integration 
of Indigenous and Local Knowledge (ILK), effectively decoupling local scholarship from global conservation 
discourse. We analyzed 132 peer-reviewed articles on Philippine aquatic ILK and environmental stewardship. We 
modeled how author affiliation (International/Local), gender (Male/Female), and funding status (Funded/Un
funded) shaped scholarly visibility using scientometric mapping and factorial analysis. Our findings revealed a 
clear thematic segregation: international scholars focused on the highly visible Applied Conservation cluster 
(median Citations Per Year [CPY] = 2.06), but Philippine scholars concentrated on the less visible Ethnoecology 
and Governance cluster (median CPY = 0.80). Globally, our modeling reveals a significant three-way interaction 
(Analysis of Variance [ANOVA], F(1124) = 12.06, p < 0.001). Pairwise comparison confirmed an intersectional 
pattern: funded Philippine male scholars achieved statistical parity with international peers, yet funded Phil
ippine female scholars remained significantly marginalized. This demographic hierarchy was absent in the 
Philippines-only subset (F(3,72) = 0.92, p > 0.05). These findings highlight conditional visibility: the impact of 
local scholarship is shaped not by merit alone but by intersectional hierarchies of affiliation, funding, and gender. 
Achieving global knowledge equity demands dismantling these hierarchies to end the erasure of local, and 
particularly female, scholarship in conservation science.

1. Introduction

Urgent global threats such as climate change demand robust inter
national collaboration (Choquez-Millan et al., 2024). This need is most 
acute in aquatic ecosystems, which currently experience the highest 
rates of biodiversity loss worldwide (WWF, 2022; IPBES, 2024). While 
partnerships bridging the developed Global North and the developing 
Global South are often advocated as a solution (Bradley, 2008; 
Choquez-Millan et al., 2024), their success depends on institutional 
readiness. Martins (2020) defines this as a state of comparable research 
capacity and commitment. This shared capacity is required to translate 
Indigenous and Local Knowledge (ILK) into actionable conservation 
policy. However, institutions rarely achieve parity, leaving global 
knowledge production deeply asymmetrical.

This disparity, rooted in colonial history, sustains a neocolonial 

hierarchy that establishes enduring center-periphery dynamics. This 
system privileges Western scientific norms and fosters academic de
pendency, positioning the Global South as a periphery to the Global 
North center (Martins, 2020; Schöpf, 2020; Castro Torres and 
Alburez-Gutierrez, 2022; Johnson et al., 2022; Oztig, 2022). Under
standing these dynamics requires an intersectional lens (Crenshaw, 
1989) to recognize how hierarchical power systems, including geogra
phy, funding, and gender, compound marginalization. Consequently, 
effective collaboration transcends equality, the principle of treating 
everyone identically. It requires equity, which mandates a deliberate 
redress of historical power imbalances based on need.

These center-periphery dynamics manifest as parachute science, 
helicopter science, or the recently termed remote-control science 
(Dáttilo and Rivera-Núñez, 2025). In this model, researchers from the 
developed Global North lead agendas and disproportionately benefit 
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from Global South research, often with minimal local engagement 
(Stefanoudis et al., 2021; de Vos and Schwartz, 2022; Miller et al., 2023; 
Dawson et al., 2024; Smit et al., 2025). These practices contradict 
equitable partnership ideals and directly undermine global sustainabil
ity by marginalizing vital local perspectives. This creates a scientific 
labor division where the Global North monopolizes theory production 
while the Global South provides only data. This dynamic systematically 
devalues local scholarship (Bradley, 2008; Nakamura et al., 2023), 
driving the disparities in scholarly visibility observed within the global 
citation system (Castro Torres and Alburez-Gutierrez, 2022; Smit et al., 
2025; Dáttilo and Rivera-Núñez, 2025). In this study, we conceptualize 
this inequality as a system of conditional visibility. In this mechanism, the 
value of Global South research is judged not on its own merits but by its 
alignment with Global North hierarchies.

The consequences of conditional visibility are most acute for Indige
nous and Local Knowledge (ILK). Defined as a cumulative knowledge- 
practice-belief complex rooted in place, ILK provides critical insights 
into long-term ecological change (Berkes et al., 2000; Díaz et al., 2015; 
Brondízio et al., 2021; Molnár et al., 2024). Since Global South scholars 
serve as the primary channels for this knowledge, their marginalization 
directly impedes its integration into conservation policy. Key bodies like 
the Intergovernmental Science-Policy Platform on Biodiversity and 
Ecosystem Services (IPBES) increasingly recognize the vital role of ILK 
(Brondízio et al., 2021; Hoppenreijs et al., 2024; IPBES, 2024; Molnár 
et al., 2024). This holds especially true in aquatic ecosystems, where 
fishers offer essential management insights (Silvano et al., 2023; Maliao 
et al., 2025). Yet, despite this recognition (Gómez-Baggethun, 2022), 
ILK systems face erosion (Aswani et al., 2018; Fernández-Llamazares 
et al., 2021) and systemic exclusion from governance (van Eijck and 
Roth, 2007; Bohensky and Maru, 2011; Brondízio et al., 2021; Fernán
dez-Llamazares et al., 2021). This disconnect drives ill-informed in
terventions, exemplified by the proliferation of ineffective paper Marine 
Protected Areas (MPAs) (Maliao et al., 2009a, 2009b; Relano and Pauly, 
2023).

The Philippines serves as a strategic model for analyzing the mech
anisms of conditional visibility. As an archipelagic biodiversity hotspot in 
the Global South, the nation possesses rich ILK systems vital for its 
environmental challenges (DENR, 2016; Maliao et al., 2025). However, 
we lack a systematic understanding of how intersecting drivers, 
including geography, funding, and gender, govern this knowledge sys
tem. This gap is especially pronounced within the country’s academic 
institutions, which produce most published ILK scholarship. This aca
demic context acts as a field of struggle (Alcazaren, 2021), where 
institutional policies demand publication in high-impact international 
journals for career advancement (DBM and CHED, 2022; San Juan, 
2024). Yet, the domestic research landscape contends with systemic 
funding deficits and widespread research hesitancy (Calma, 2010; Bar
rot, 2021; Durante et al., 2023). The complex interplay of geography, 
funding, and gender across global and domestic scales represents a 
critical, unexamined gap in determining the visibility of Philippine 
aquatic ILK scholarship.

We use scientometric analysis (Van Raan, 2014; Mingers and Ley
desdorff, 2015) to examine the intersecting drivers of scholarly visibil
ity. These methods illuminate scholarly visibility across diverse 
conservation and policy domains (Bikard et al., 2025; Lameira et al., 
2025; Maliao and Tóthmérész, 2025a; Smit et al., 2025). Our study ex
amines Philippine scholarship on aquatic Indigenous and Local Knowl
edge (ILK) and environmental stewardship. We define stewardship as 
actions designed to protect aquatic resources across freshwater and 
marine environments (Maliao & Tóthmérész, 2025). First, we hypoth
esize that internationally affiliated scholars disproportionately focus on 
topics with higher potential for scholarly visibility. This pattern is pre
dicted by theories of scientific labor division (Bradley, 2008; Nakamura 
et al., 2023). Second, we hypothesize that scholarly visibility is condi
tional on specific intersections of funding access, gender, and affiliation. 
This framework is grounded in intersectionality theory (Crenshaw, 

1989). We specifically examine whether these intersectional hierarchies 
persist or fade in the local context, a phenomenon we term the dis
appearing effect. Ultimately, by elucidating these dynamics, this study 
seeks to contribute to the foundation for advancing a more equitable 
global conservation science.

2. Methods

This study presents a targeted analysis of aquatic ILK research 
derived from a broader systematic map of Philippine ILK (Fig. 1). Our 
methodology adheres to the guidelines of the Collaboration for Envi
ronmental Evidence (CEE) and the Reporting Standards for Systematic 
Evidence Syntheses (ROSES). The full protocol is registered (Maliao and 
Tóthmérész, 2025b).

2.1. Systematic mapping and data curation

To operationalize our analysis, we conducted a comprehensive 
search of major international bibliographic databases (Web of Science 
Core Collection, Scopus, PubMed, Directory of Open Access Journals), 
supplemented by key regional sources (ASEAN Citation Index, Philip
pine e-Journals) and Google Scholar. Our search strategy combined 
three core concepts using Boolean operators: (A) ILK and its synonyms, 
(B) environmental stewardship, and (C) the Philippine context. We 
defined these broadly to capture the full knowledge-practice-belief 
complex (see Berkes et al., 2000), explicitly including Indigenous 
Knowledge Systems and Practices (IKSP), Traditional Ecological 
Knowledge (TEK), and Local Ecological Knowledge (LEK) related to 
aquatic resource stewardship. The complete search protocol is registered 
in protocolRxiv (see Maliao and Tóthmérész, 2025b).

We managed records using EndNote 21.5 (Clarivate Analytics) and 
screened them in two stages: a Title/Abstract screening in Colandr 
(Cheng et al., 2018), followed by a full-text review. We manually vali
dated all final eligibility decisions. We restricted eligibility to 
peer-reviewed, English-language articles meeting our PECO framework: 

• Population: Any community within the Philippines, encompassing 
Indigenous Peoples (IPs) and local communities (LCs) situated in 
freshwater, coastal, or marine ecosystems.

• Exposure: Any form of aquatic ILK (including IKSP, TEK, and LEK) 
pertaining to the understanding or stewardship of aquatic resources, 
including beliefs, practices, and governance systems.

• Comparator: None required.
• Outcome: Primary data characterizing the evidence base regarding 

bibliographic details, environmental domain, and ILK type.

This focus necessarily excludes grey literature and non-English 
scholarship; however, English remains the mandated medium of in
struction and publication in Philippine academia. This process yielded a 
final corpus of 132 articles (see Supplementary Information).

2.2. Coding and scientometric indicators

To map the field’s human geography, we manually coded key pro
duction indicators for each article. We classified Institutional Affiliation 
as Philippines or International to test center-periphery dynamics. We 
coded Primary Study Site as Luzon, Visayas, or Mindanao to provide a 
macro-scale framework for regional analysis. We determined Author 
Gender (Male/Female) based on discernible names and public academic 
profiles. In indeterminate cases (<10), we used Genderize.io as a sup
plementary method, acknowledging the limitations of this binary 
approach. Finally, we classified Funding Status (Funded vs. Unfunded) 
based on acknowledgements and Journal Indexing (Core [WoS/Scopus], 
DOAJ, or Local [Philippine e-Journal]).

To measure scholarly visibility, we retrieved citation counts from 
Google Scholar (GS) as of May 2025. We calculated a normalized metric, 
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Citations Per Year (CPY), using the formula: 

CPY =
Total citations

(Year of citations − Publication year) + 1 

While citation metrics are imperfect proxies (MacRoberts and Mac
Roberts, 1996; Shu, 2021), we strategically selected GS for its broad 
coverage of the diverse channels inherent to ILK research (Harzing and 
Van der Wal, 2008). This choice was essential to mitigate the coverage 
gaps of Core databases (Scopus/WoS), which do not comprehensively 
index a substantial portion of Philippine-published articles. GS therefore 
provided the most comprehensive coverage for the entire dataset, 
balancing its known inclusion of non-peer-reviewed counts with the 
imperative to capture locally disseminated knowledge (Aguillo, 2012).

2.3. Analytical framework

Our analysis proceeded in three stages. First, to visualize the research 
landscape we performed a scientometric thematic mapping. After stan
dardizing keywords to unify synonyms, we generated a co-occurrence 
network in VOSviewer 1.6.20 (Van Eck and Waltman, 2010) and cate
gorized each article based on the resulting clusters. Given the skewed 
nature of citation data (Bornmann and Leydesdorff, 2014), we report 
descriptive statistics for CPY as medians and interquartile ranges (Md ±
IQR).

Second, we conducted bivariate tests to examine specific drivers of 
thematic choice and scholarly visibility. We used the Chi-Square test of 
independence to assess associations between categorical variables. This 
specifically tested for thematic segregation (Thematic Cluster vs. Author 
Affiliation) and research localization (Author Region vs. Study Site). To 

compare citation impact (CPY) across groups, we employed non- 
parametric tests. We used the Mann-Whitney U test for pairwise com
parisons (Funding Status, Affiliation, Gender) and the Kruskal-Wallis H 
test for comparing the three Philippine regions (Luzon, Visayas, Mind
anao). We analyzed significant Kruskal-Wallis results using Dunn’s 
pairwise tests with Bonferroni correction.

Third, we used a two-part factorial analysis to statistically test the 
disappearing effect. We first performed a non-parametric Aligned Rank 
Transform (ART) Analysis of Variance (ANOVA) on the full dataset 
(N = 132) to test the interaction between author gender, affiliation, and 
funding. We then conducted a separate three-way ART ANOVA on the 
subset of articles from Philippines-affiliated scholars only (N = 88). We 
analyzed significant interactions using pairwise comparisons on aligned 
ranks with Tukey’s adjustment (p < 0.05). All analyses were performed 
in R (v. 4.3.2).

We acknowledge the small sample size for specific subgroups in this 
factorial framework, particularly unfunded international scholarship. 
However, the scarcity of this subgroup reflects real-world research lo
gistics rather than a modeling artifact. Crucially, while low statistical 
power increases the risk of a Type II error (failing to detect a true effect), 
it does not inflate the risk of a Type I error (a false positive). This remains 
strictly controlled by our alpha level (α = 0.05). Consequently, the 
detection of a highly significant three-way interaction (p < 0.001) under 
these conditions suggests the observed effect is statistically robust and 
practically substantial.

3. Results

Our systematic screening yielded a final corpus of 132 peer-reviewed 
articles. Demographically, the field is dominated by researchers from 

Fig. 1. Study selection workflow. The diagram illustrates the systematic study screening and selection process, following the ROSES reporting standard, and shows 
the number of records at each stage, from initial identification to the final included corpus of 132 articles.
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Luzon-based (N = 59) and International (N = 44) institutions. First- 
author gender distribution appeared relatively balanced across these 
affiliations, though we interpret this parity cautiously given the limita
tions of our binary classification. Spatially, a prominent pattern of 
research localization emerged: scholars overwhelmingly conducted 
studies within their own major island group (Fig. 2). This trend likely 
reflects the acute logistical and funding constraints of conducting 
research across an archipelago.

3.1. Thematic segregation in aquatic ILK research

Scientometric mapping revealed three distinct thematic clusters, 
representing a clear intellectual division of labor (Fig. 3a). Cluster 1 
(Applied Conservation) represents the dominant international focus. 
Cluster 2 (Ethnoecology and Governance) captures the more localized 
social science dimensions, while Cluster 3 (Climate Adaptation) reflects 
the emerging adaptation discourse.

These themes reveal a clear disparity in scholarly visibility. The 
international-dominated Applied Conservation cluster attracted the 
highest Citations Per Year (Md = 2.06 ± 5.05 IQR), while the locally 
driven Ethnoecology and Governance cluster received the lowest (Md =
0.80 ± 1.34 IQR). In contrast, Cluster 3 (Climate Adaptation) occupies 
an intermediate position (Md = 1.44 ± 4.10 IQR), suggesting it func
tions as a thematic bridge where global and local interests increasingly 
converge. Temporally, while all themes are growing, publication has 

accelerated since 2016 (Fig. 3b). Notably, the overlay network exposes a 
historical bias: research on freshwater ecosystems is a recent phenom
enon, emerging almost entirely after 2020.

3.2. Patterns of knowledge production and drivers of visibility

Knowledge production is primarily domestic: researchers affiliated 
with Philippine institutions first-authored two-thirds of all studies 
(N = 88, Fig. 4). The field is also well-resourced, with two-thirds of 
studies reporting financial support. Yet, despite this high domestic vol
ume, scholarly visibility (cumulative CPY) is overwhelmingly concen
trated in Core (Scopus/WoS) indexed journals (Fig. 5). Notably, research 
led from the Philippines contributes a vital share of this high-impact 
scholarship.

Bivariate analyses reveal that distinct author attributes shape these 
patterns (Fig. 6a-d). First, geography and affiliation strongly influenced 
thematic choice. Research proved highly localized, as scholars over
whelmingly studied their own regions (χ²(9) = 102.81, p < 0.001). 
Institutional affiliation was also significant (χ²(2) = 6.53, p < 0.05): 
international scholars concentrated on the higher-cited Applied Con
servation theme, effectively segregating them from the Ethnoecology 
and Governance discourse.

Second, funding and location significantly drove citation impact. 
Funded studies achieved significantly higher CPY (Md = 1.71 ± 3.62 
IQR) than unfunded ones (Md = 0.52 ± 1.92 IQR) (Mann-Whitney U =
2445.5, p = 0.014). Within the Philippines, region mattered: studies 
from the Visayas (Md = 0.33 ± 0.44 IQR) had a lower median CPY than 
those from the national capital region of Luzon (Md = 1.0 ± 1.84 IQR) 
(Kruskal-Wallis H(2) = 7.71, p < 0.05). Notably, however, research 
centered on Mindanao (Md = 1.26 ± 2.15 IQR) defied this typical 

Fig. 2. Research efforts are highly localized. The geographic distribution of the 
132 articles analyzed reveals a strong tendency for intra-regional research. The 
main map provides geographic context, while the inset heatmap quantifies this 
pattern, showing the number of studies conducted in each Philippine region 
(columns) by first authors from that same region (rows).

Fig. 3. Thematic landscape reveals a citation disparity. a, A keyword co- 
occurrence network (N = 132 articles) identifies three distinct thematic clus
ters. Notably, these clusters have different scholarly impacts, with Applied 
Conservation (blue) being the most cited and Ethnoecology and Governance 
(red) the least. b, Publication frequency across all themes has accelerated since 
2016, particularly for the Ethnoecology and Governance and Climate Adapta
tion (green) themes.
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center-periphery gradient. While statistically indistinguishable from the 
Visayas due to high variance, Mindanao achieved citation parity with 
Luzon, occupying a unique high-impact niche that challenges the stan
dard regional hierarchy.

Crucially, these direct associations did not extend to our primary 
demographic variables. We found no significant difference in citation 
impact between Philippines-affiliated (Md = 1.31 ± 1.89 IQR) and 
international-affiliated (Md = 1.62 ± 5.12 IQR) scholars when tested 
directly (p > 0.05). Similarly, there was no significant difference 

between female (Md = 1.29 ± 3.38 IQR) and male (Md = 1.60 ± 2.91 
IQR) (p > 0.05). This apparent contradiction signals a more complex 
interaction at play.

3.3. Quantifying the disappearing effect

Factorial analysis of the global dataset (N = 132) isolated the 
structural drivers of these disparities, revealing a highly significant 
three-way interaction between author gender, affiliation, and funding (F 
(1, 124) = 12.06, p < 0.001). Pairwise testing clarified the intersec
tional mechanics of this global inequality. First, among funded inter
national scholars, we found no significant difference in citation impact 
between males (Md = 2.80 ± 4.11 IQR) and females (Md = 4.50 ± 4.13 
IQR) (p > 0.05). This establishes a high visibility baseline for the Global 
North.

Against this baseline, funded Philippine male scholars (Md = 1.50 
± 1.80 IQR) achieved statistical parity, showing no significant differ
ence from their international peers (p > 0.05). In stark contrast, funded 
Philippine female scholars (Md = 0.83 ± 1.11 IQR) remained signifi
cantly less visible than their international counterparts (p < 0.01). This 
indicates that while the structural barriers of the Global South appear 
permeable for local male scholars, a specific citation penalty effectively 
marginalizes local female counterparts relative to the global average.

However, this complex demographic hierarchy was absent in the 
second stage. When we analyzed the Philippines-only subset (N = 88), 
the three-way interaction between gender, region, and funding was non- 
significant (F(3, 72) = 0.92, p > 0.05). This result confirms the dis
appearing effect. It demonstrates that the structural advantages deter
mining global visibility, specifically those privileging male and 
international scholars, are context-dependent. It suggests that within the 
domestic arena, local institutional realities render these global drivers of 
scholarly visibility ineffective.

4. Discussion

This study reveals a central paradox in global conservation science: 
the collaborative frameworks meant to democratize knowledge can 
instead deepen the inequities that render local scholarship invisible. Our 
scientometric analysis of Philippine aquatic ILK research uncovers a 
system of conditional visibility. Under this system, the value of Global 
South scholarship is judged not on its intrinsic merit but is conditioned 
by intersectional hierarchies of affiliation, funding, and gender. The
matic segregation and these biases drive the disappearing effect: the in
ternational citation advantage is nullified within the domestic 
Philippine context. These findings demonstrate how enduring center- 
periphery dynamics and potential parachute science practices perpet
uate marginalization, especially for female scholars. Ultimately, this 
process undermines equitable sustainability solutions (Schöpf, 2020; 
Stefanoudis et al., 2021; Castro Torres and Alburez-Gutierrez, 2022; de 
Vos and Schwartz, 2022; Johnson et al., 2022; Oztig, 2022; Miller et al., 
2023; Dawson et al., 2024).

4.1. Thematic segregation: Consequences of global-local divides

The expansion of the Philippine aquatic ILK corpus reflects a global 
renewal of interest in the field (Aswani et al., 2018; Gómez-Baggethun, 
2022). While the recent surge in Climate Adaptation research suggests 
local responsiveness to institutional mandates (Maliao et al., 2025), this 
growth obscures a significant division of labor. Internationally affiliated 
scholars disproportionately dominate Applied Conservation, the cluster 
with the highest citation impact. Conversely, Philippine scholars 
concentrate on the lower-cited Ethnoecology and Governance cluster. 
The Climate Adaptation cluster offers a rare convergence point, sug
gesting the shared urgency of the climate crisis overrides these thematic 
divides.

This divergence confirms international agendas prioritize topics that 

Fig. 4. The flow of knowledge production. This Sankey diagram visualizes the 
flow of 132 studies from author origin (left) to funding source (right). The di
agram reveals that while domestic academic institutions are the dominant 
knowledge producers, international scholars provide a substantial share of the 
research production. The width of the flow is proportional to the number 
of studies.

Fig. 5. Citation impact is concentrated in Core journals. This chord diagram 
visualizes the flow of cumulative Citations Per Year (CPY) from different author 
groups to various journal types. It demonstrates that scholarly impact is over
whelmingly concentrated in Core (Scopus/WoS) indexed journals, with 
Philippine-led research contributing a key portion of this high-tier impact. 
Chord width is proportional to the total CPY contributed.
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align with Global North funding priorities and offer broad theoretical 
generalizability. These topics, published in Core journals gated by pro
hibitive Article Processing Charges (APCs), make international collab
oration a financial necessity for Philippine scholars to access high- 
visibility venues. This dependency stratifies the landscape: Collabora
tive research bypasses the global paywall, while independent local 
scholarship funnels into lower-visibility domestic channels.

This segregation drives a profound knowledge disconnect. When 
high-visibility Applied Conservation research is decoupled from locally 
grounded Ethnoecology and Governance, it ill-informs policy. This 
disconnect drives inefficient or counterproductive interventions (Smit 
et al., 2025; Dáttilo and Rivera-Núñez, 2025). The proliferation of 
ineffective paper Marine Protected Areas (MPAs) in the Philippines 
(Maliao et al., 2009a, 2009b) and globally (Relano and Pauly, 2023) 
exemplifies this gap. This structural decoupling explains how stratified 
scholarship visibility translates into real-world conservation failures. 
Furthermore, our analysis exposes an ecosystem-level bias: a 
long-standing preference for globally recognized marine realms over the 
more recently studied, yet critical, freshwater systems (Maliao et al., 
2025).

4.2. Unmasking nuance: Intersectional gender dynamics in ILK research

Gender dynamics within Philippine aquatic ILK scholarship appear 
superficially balance. Initial bivariate tests revealed no significant 
gender-based differences in citation impact or funding access. This 
finding counters the well-documented gender gaps in global science 
(Dehdarirad et al., 2015; Bikard et al., 2025). Yet, this statistical parity 
likely masks underlying systemic stratification. Variables such as aca
demic rank and productivity often mediate gender gaps, suggesting the 
observed parity may reflect a balanced distribution of these confounding 
factors rather than a true absence of barriers. Moreover, citation gaps 
frequently persist at the highest levels of visibility even when medians 
appear balanced (Chapman et al., 2022).

Our factorial analysis exposes that the international advantage is 
profoundly gendered. The disparity of global-domestic scholarly visi
bility is driven primarily by the marginalization of local female scholars. 
Funded Philippine male scholars achieved statistical parity with their 
international peers. In sharp contrast, funded Philippine female scholars 
remained significantly less visible than their international counterparts. 

This structural disadvantage is likely compounded by the feminization 
of poverty (Maliao and Polohan, 2008), where economic barriers 
disproportionately constrain women in the Global South. This persistent 
gender disparity, even among funded researchers, echoes broader global 
trends in scientific valuation (Dehdarirad et al., 2015; Chapman et al., 
2022; Bikard et al., 2025). This confirms that conditional visibility oper
ates through an intersectional lens. The structural barriers of the Global 
South are permeable for local male scholars, while local female coun
terparts remain doubly marginalized. However, the absence of this hi
erarchy within the Philippine domestic subset suggests that the local 
academic culture operates with a degree of gender equity that is lost in 
the global arena. While we cannot definitively isolate gender from un
measured factors like career stage or risk aversion, the significant 
interaction confirms that gender remains a central, if complex, deter
minant of scholarly visibility.

4.3. The Disappearing effect: Evaluating signatures of potential parachute 
science

Beyond thematic segregation, our factorial analysis reveals a deeper 
mechanism: the disappearing effect. The citation advantage held by 
funded, internationally affiliated scholars is absent within the 
Philippines-only subset. This provides a quantitative signature of po
tential parachute science: the international citation advantage stems 
from structural advantage, not local relevance. While individual factors 
like seniority or institutional prestige play a role, the systematic clus
tering of international scholars in high-citation topics points to a sys
temic bias, not purely individual advantage. Consequently, our 
conditional visibility framework provides a more robust explanation for 
these inequities than merit alone. We must, however, distinguish the 
negative outcomes of extractive research from the potential of equitable, 
co-creative partnerships, which our policy implications aim to foster.

This global inequities perpetuate a scientific labor division where the 
Global North functions as the producer of universal theories while the 
Global South provides localized data (Castro Torres and 
Alburez-Gutierrez, 2022; Nakamura et al., 2023). This creates a 
self-reinforcing cycle of invisibility consistent with the Matthew effect in 
science: recognition accumulates for those already privileged (Merton, 
1968). By framing Global South researchers as mere data providers, the 
current evaluation system overlooks their theoretical contributions. It 

Fig. 6. The conditional nature of citation advantage. a–d, Violin plots showing CPY distributions for key bivariate comparisons. Different letters denote significant 
differences (p < .05) based on Mann-Whitney U or Kruskal-Wallis tests. e, Interaction plot highlighting the gendered citation gap among Funded articles (N = 88). 
The significant global three-way interaction (p < .001) reveals that the International Advantage is driven by the structural marginalization of Philippine female 
scholars (orange), whereas Philippine male scholars (blue) achieve statistical parity with their International peers. This demographic structure was absent in the 
Philippines-only analysis (the disappearing effect), where the interaction between gender, region, and funding becomes non-significant (p = .433). Different letters 
denote statistically significant differences (p < .05) based on Tukey’s HSD on the aligned rank transformed data.
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also limits their access to the funding and high-impact venues that 
confer global visibility. This dynamic not only curtails individual careers 
but constrains the innovative capacity of global conservation science by 
sidelining the diverse, locally grounded insights essential for tackling 
complex environmental problems.

4.4. Internal hierarchies: Institutional struggles and regional disparities

The disappearing effect highlights external biases, yet our analysis 
shows domestic academic systems also compound these inequities from 
within, neutralizing local advantages. Genuine co-production requires 
institutional readiness (Martins, 2020) in research capacity and matu
rity. Without this parity, sustaining the investment needed to justify 
equal rewards is difficult, often fostering tokenistic gift authorship 
instead of genuine capacity building (da Silva et al., 2025). Crucially, 
internal Philippine funding yields no significant scholarly visibility, 
suggesting project-level resources are insufficient to overcome pervasive 
institutional barriers. Since the academe produces most aquatic ILK 
scholarship, local scholars are likely disproportionately constrained by 
heavy teaching loads, entrenched bureaucracy, and the linguistic and 
APC hurdles of international publication.

These barriers create a field of struggle that fosters research hesi
tancy among local scholars and limits their ability to capitalize on col
laborations and achieve scholarly visibility (Durante et al., 2023). 
Publish or perish mandates, tied to global university rankings and rigid 
faculty promotion protocols, intensify this institutional pressure (DBM 
and CHED, 2022; San Juan, 2024). This dynamic, not unique to the 
Philippines, is a local manifestation of global knowledge hegemony. In 
this asymmetrical power structure, the Global South periphery contends 
with normative pressures from a dominant Global North center 
(Nchinda, 2002; Beigel, 2014; Marginson and Xu, 2023). The internal 
struggle is therefore a fundamental component of the center-periphery 
dynamic, remaining a persistent barrier to achieving equitable global 
knowledge equity.

These global dynamics replicate at the domestic scale of the 
Philippines. Research localization strongly frames the citation dispar
ities observed between Philippine Island groups. While Luzon-based 
scholars dominate overall production, Visayas-affiliated data exposes a 
critical masking effect. The Visayas serves as a hub for well-funded, 
internationally affiliated research. However, excluding these high- 
visibility external studies shows the scholarly visibility of local 
Visayas-based researchers lags significantly behind their National Cap
ital Region (Luzon) counterparts. This quantifies the well-documented 
Imperial Manila syndrome, reflecting a domestic center-periphery dy
namic defined by the hyper-concentration of research funding and 
institutional power in the capital (Calma, 2010; Tusalem, 2020; Barrot, 
2021). This indicates that conditional visibility is fractal, operating not 
just globally but also domestically, replicating structural inequities 
across the archipelago. A compelling exception is Mindanao, which 
achieved citation parity with the capital. We attribute this to its status as 
the ethnolinguistic heartland of the Philippines, where the high density 
of Indigenous Peoples draws sustained, substantive scholarly attention 
that transcends typical regional marginalization.

4.5. Pathways to equity: Reforming science for global and local impact

Our findings have profound implications for research methodology 
and science policy. Methodologically, they demonstrate that citation 
counts are not neutral metrics; instead, they are artifacts of systemic 
advantage. This highlights the need for multi-level analyses to disen
tangle the interplay between global scientific hierarchies and domestic 
research ecosystems.

Our framework for quantifying conditional visibility offers a trans
ferable blueprint for other contexts. Future research should replicate this 
model by selecting a comparable Global South nation or scientific field, 
compiling a scientometric dataset using transparent systematic review 

protocols, and applying a similar two-stage factorial ANOVA to test if 
citation advantages are similarly conditional. Such comparative work is 
essential to build a broader, evidence-based map of scholarly inequity.

For Philippine science policy, enhancing research impact demands 
confronting systemic institutional barriers. This requires more than 
simply increasing project-level funding. It demands reforming evalua
tion protocols that privilege international metrics over local relevance. It 
requires reassessing promotion criteria that devalue locally focused 
scholarship. Finally, it demands dismantling the bureaucratic hurdles 
that foster research hesitancy (Alcazaren, 2021; Durante et al., 2023; 
San Juan, 2024). Overcoming these barriers is a prerequisite for building 
a robust national research ecosystem capable of developing effective, 
locally tailored conservation strategies.

Beyond academic metrics, these Global North-South dynamics 
directly shape the translation of research into practice. When interna
tionally affiliated Applied Conservation research gains disproportionate 
visibility, it skews national policy discourse, effectively sidelining local 
research on Ethnoecology and Governance. For instance, a highly cited 
conservation study might recommend an MPA design that overlooks the 
local governance structures detailed in less-visible, locally authored 
scholarship. This disconnect is a direct policy consequence of the cita
tion dynamics we quantify. The disappearing effect thus fosters a policy 
landscape that prioritizes globally framed interventions over 
community-led solutions, undermining conservation effectiveness and 
eroding public trust.

Globally, our findings underscore the urgency for ILK research to 
move beyond simple instrumentalization (Lam et al., 2020) towards 
models that genuinely empower Indigenous Peoples and Local Com
munities (IPLCs) as equitable partners (Brondízio et al., 2021; da Silva 
et al., 2025). This requires respecting IPLC data sovereignty and their 
right to Free, Prior, and Informed Consent (Fernández-Llamazares et al., 
2021). To operationalize this, journals and funders must actively 
decolonize their practices (Oztig, 2022; Choquez-Millan et al., 2024). 
We propose specific, actionable reforms: Funding agencies should 
mandate local co-Principal Investigators with equitable budget author
ity. Journals should institute mandatory Ethics and Equity Statements 
detailing partner roles, data ownership agreements, and concrete plans 
for local capacity building.

5. Conclusion: Toward knowledge equity

Our study establishes the mechanism of conditional visibility, 
demonstrating that scholarly visibility is governed by intersectional 
hierarchies of affiliation, funding, and gender rather than merit alone. 
Furthermore, we reveal that the systemic constraints plaguing the do
mestic landscape effectively neutralize these global structural 
advantages—a phenomenon we term the disappearing effect. Crucially, 
however, this leveling is incomplete: we identify a persistent double 
marginalization of female scholars. Even when backed by funding, local 
women remain structurally excluded from the global visibility premium 
accessible to their male counterparts. This confirms that global scholarly 
visibility is fundamentally reliant on the intersection of institutional 
capacity and demographic privilege. Therefore, fostering genuine 
knowledge equity demands a dual transformation: reforming global 
valuation systems while simultaneously strengthening domestic 
research capacity. Leveling this uneven landscape is more than an aca
demic exercise; it is a prerequisite for effective global sustainability. 
Achieving equity in conservation science directly strengthens our col
lective capacity to develop the diverse, context-specific solutions needed 
to address urgent challenges like biodiversity loss and climate change.
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