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Abstract:  

While many other academic disciplines are starting to address their colonial legacies, the natural sciences have remained 
largely exempt from similar scrutiny, while concurrently housing some of the most problematic systems and pedagogical 
dogma. This paper offers a critical review of Western scientific culture through a decolonial and relational epistemological 
lens. This critique identifies structural patterns in scientific practice that reflect extractive, possessive, and anthropocentric 
assumptions including taxonomic naming that functions as intellectual appropriation, "discovery" paradigms that deny 
natural existence, and publication gatekeeping that excludes important scientific discoveries if challenging to institutional 
anthropocentric positions.  

The paper demonstrates alternative models of inquiry grounded in reciprocity, agency, and consent. These examples reveal 
how knowledge emerges from conditions of trust and relational accountability rather than extractive procedure and 
examination. Rather than proposing reforms to colonial institutions, the paper suggests building separate infrastructures that 
bypass Western scientific gatekeeping entirely. This work challenges the field to move toward recognition of agency and 
intelligence throughout the living world, and urges scientists to meet the world where its at and to observe with curiosity, to 
communicate and listen, and to be humble in the presence of the magnificent universe. The future of scientific inquiry is 
asking questions that life is willing to answer through relationships of reciprocity rather than extraction through domination. 
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Introduction 

Recently, numerous fields have attempted critical self-
assessment through the lens of decolonial theory. These 
disciplines (including history, anthropology, art, and 
education) have increasingly recognized their entanglement 
with colonial power structures. Some have even started to 
revise their epistemologies and practices. The result has 
been a growing body of scholarship that challenges inherited 
assumptions and reconstructs methodologies around 
principles of reciprocity, contextual knowledge, and 
relational ethics. 

By contrast, the natural sciences have largely remained 
outside of this conversation. Despite its deep historical ties 
to imperial expansion (from botanical expeditions that 
enabled agricultural colonialism to taxonomic systems that 
paralleled territorial conquest), Western science has often 
presented itself as neutral or exempt from decolonization 
analysis.  

The Western sciences often frame themselves as objective, 
apolitical, and universally valid across cultures and contexts. 
This hollow marketing has allowed many deeply colonial, 
foundational elements of scientific inquiry to persist without 
substantive critical review. This paper argues that such an 
exemption is no longer tenable.  

Western scientific culture retains key structural and 
epistemological features that originate from and continue to 
reproduce colonial and extractive systems. These 
frameworks actively constrain the kinds of questions that 
may be asked, the forms of knowledge that receive 
validation, and the ways in which organisms are studied. 

This review synthesizes existing literature to identify 
patterns of linguistic dominance, extractive authorship, 
institutional exclusion, and procedural violence. It examines 
how these patterns shape scientific practice, while also 
exploring alternative models grounded in reciprocity, 
consent, and nonhuman agency. 

The Colonial Roots of 
Scientific Practice 

The entanglement of Western science with colonial 
expansion is a foundational issue. The institutions, 
methodologies, and epistemological frameworks that 
continue to shape scientific practice today emerged directly 
from imperial projects of conquest. (Alves et al, 2023). 

The Royal Botanic Gardens at Kew, established in 1759, 
exemplifies how scientific institutions served colonial 
economic interests. (Kew, 2020). Kew functioned as the 
central hub for a global network of plant collection and 

redistribution that facilitated the transfer of economically 
valuable species from colonized territories to imperial 
centers (Drayton, 2000; Nielsen, 2023). 

These expeditions operated through "imperial eyes,” a way 
of seeing and cataloging the natural world that rendered 
complex ecological and cultural relationships invisible while 
extracting isolated specimens for European study and profit.  
(Pratt, 1992; Das and Lowe, 2018). The very concept of the 
"botanical specimen" (a dead, dehydrated, compressed, 
labeled fragment of nature, fully divorced from its living 
context) embodies this extractive logic. 

Natural history museums, established throughout the 19th 
century, functioned as repositories for colonial extraction. 
The British Museum, the Smithsonian, and similar 
institutions accumulated vast collections through networks 
of colonial administrators, missionaries, and travelers who 
rarely sought consent from originating communities (Fforde 
et al., 2002; Wali et al, 2023). 

Carl Linnaeus's binomial nomenclature system, still used 
today, was developed during the height of European colonial 
expansion and reflects its underlying logic. The Linnaean 
system asserts intellectual sovereignty over life itself by 
requiring that species only "exist" scientifically once they 
receive Latin names assigned by credentialed taxonomists 
(Koerner, 1999; Glassman et al., 2025). 

The dominant epistemic structures of Western science 
(including empiricism, positivism, and mechanistic 
reductionism) emerge directly from Enlightenment 
philosophies that sought to universalize a mode of knowing 
grounded in detached observation, logical categorization, 
and control over nature. These modes of thought, while 
often celebrated as the foundation of “modern science,” also 
served as the intellectual infrastructure for colonialism. 

The philosophical foundations of modern Western science 
(like the Cartesian separation of mind and nature, subject 
and object) provided intellectual justification for colonial 
domination. If nature is merely inert matter available for 
human manipulation, then both landscapes and peoples 
could be "improved" through Western intervention 
(Merchant, 1980).  

Francis Bacon’s metaphor of nature as a “veiled woman” 
with “holes” to be “penetrated” by Western science 
exemplifies how knowledge was framed in explicitly violent 
and extractive terms (Merchant, 1980). Baconian 
empiricism valorized the systematic dissection of the natural 
world as a means of gaining mastery over it. This structured 
the entire orientation of scientific inquiry as conquest, not 
collaboration. (Merchant, 2008). 

Similarly, René Descartes’ dualism posited a strict 
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separation between mind and matter — with the rational 
human subject positioned above the inert, mechanical world 
of objects. This ontology licensed both the domination of 
nonhuman nature and the erasure of other ontologies where 
subjectivity is distributed or relational. The Cartesian 
subject became the prototype for the Western colonial 
scientist: disembodied, neutral, and entitled to observe 
without consequence. 

This Enlightenment view ossified into positivism, a 19th-
century doctrine that framed knowledge as only that which 
could be measured, controlled, and replicated through 
standardized procedures. Any form of knowing that failed to 
meet this narrow criteria was rendered invalid, irrational, or 
“unscientific.” The metric of legitimacy became conformity 
to institutional procedures, not situated accuracy or ethical 
coherence. 

Even reductionism (the belief that complex systems can be 
fully understood by breaking them into component parts) 
mirrors colonial fragmentation. Just as imperial maps broke 
territories into manageable parcels for extraction, 
reductionist science severs relationships in order to isolate 
variables. Reductionism treats systems as dead things to be 
dissected, not living wholes to be listened to. 

This rationalist framework positioned Western knowledge as 
universal and objective while dismissing other ways of 
knowing. The resulting hierarchy of knowledge systems 
actively worked to oppress and degrade nature while 
appropriating and profiting from its physical form. 

Scientific Property Rights 

The treatment of scientific knowledge as intellectual 
property creates systematic advantages for institutions and 
individuals with legal and economic resources to pursue 
patents, copyrights, and grant funding.  

Universities increasingly operate technology transfer offices 
that actively seek to commercialize research findings 
through patents and licensing agreements. These offices 
create institutional incentives for researchers to frame 
discoveries in terms of intellectual property rather than 
knowledge sharing, fundamentally altering the purpose and 
process of scientific inquiry. 

Faculty are encouraged to delay publication until patent 
applications are filed, to avoid collaborating with researchers 
who might compete for patents or grants, and to view 
traditional knowledge holders as sources of leads for 
patentable discoveries rather than as collaborative partners 
in knowledge production. 

Pharmaceutical and biotechnology companies increasingly 
fund university research through partnerships that give 

corporations first rights to discoveries and  patents resulting 
from the research. These arrangements create conflicts of 
interest where academic researchers bias their work toward 
commercially viable applications while ignoring knowledge 
that cannot be easily commodified. 

The U.S. Patent and Trademark Office and similar agencies 
worldwide have increasingly allowed patents on naturally 
occurring compounds, genetic sequences, and traditional 
uses of plants and animals. The 1980 Chakrabarty v. 
Diamond Supreme Court decision, which allowed patents on 
genetically modified organisms, opened the door for 
extensive biopiracy by establishing that "anything under the 
sun that is made by man" could be patentable (Shiva, 2001; 
Curbishley, 2015). 

This legal framework privileges Western concepts of 
invention over natural concepts of relationship and 
stewardship. A pharmaceutical company can patent the 
active compound in a plant used medicinally for centuries by 
Indigenous communities, effectively claiming ownership 
over knowledge developed through generations of careful 
observation and experimentation, and asserting 
anthropocentric sovereignty over part of a living organism. 
The patenting of genetic sequences represents a new form of 
territorial colonialism, where the biological heritage of entire 
ecosystems becomes subject to private ownership. 
(McCartney et al, 2022; Robbins et al., 2023). 

The global market for traditional medicines approaches $60 
billion annually, yet virtually none of this wealth flows back 
to Indigenous communities whose knowledge forms the 
foundation for these products, or to preserve the ecosystems 
where these organisms naturally occur. Instead, 
multinational pharmaceutical companies extract traditional 
knowledge, degrade and denigrate the natural environment, 
appropriate “active compounds,” and then profit from this 
systemic harm. (Shiva, 2016; Voeks and Green, 2019). 

Capitalist Ideals 

Evolutionary biology is saturated with economic metaphors 
that project capitalist assumptions onto natural systems. 
Organisms "compete" for "scarce resources," engage in "cost-
benefit analysis," and "invest" energy in reproduction or 
survival. These metaphors import assumptions about 
scarcity, competition, and individual optimization that may 
not reflect ecological realities. 

Biological systems are still consistently described in terms of 
efficiency, optimization, and performance (language 
borrowed from industrial engineering and business 
management). Natural selection becomes a "quality control" 
mechanism that "optimizes" organisms for their "market 
niches." This efficiency discourse obscures the 
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improvisational, experimental, and often "wasteful" aspects 
of biological creativity. Evolution tinkers, experiments, 
expresses, and innovates. The persistence of efficiency 
metaphors reflects human projections rather than biological 
realities. 

Alternative metaphors emphasizing cooperation, symbiosis, 
and mutual aid (equally supported by biological evidence) 
appear far less frequently in scientific literature. Lynn 
Margulis's work on symbiogenesis, which demonstrates that 
cooperation rather than competition drove major 
evolutionary innovations, required decades to gain 
acceptance partly because it challenged deeply embedded 
capitalist metaphors (Margulis, 1998). 

Bayo Akomolafe's (2017) critique of what he calls "solutions 
discourse" offers insight into why such optimization 
metaphors still prove so tenacious in scientific thinking. 
Akomolafe argues that the modern compulsion to solve 
problems through efficient intervention reflects deeper 
colonial anxieties about control and mastery. The language 
of optimization imports assumptions that complex systems 
should be "improved" through Western management. 

Moreover, in Western scientific practice, nonhuman entities 
are routinely described through metaphors of utility and 
instrumentality (as "models," "tools," or "resources") thereby 
situating life as raw material to be investigated, controlled, or 
optimized (Latour and Woolgar 1986). This framing 
constrains the kinds of relationships researchers can imagine 
between human and nonhuman actors. 

Contemporary molecular biology extends this mechanistic 
language through metaphors of cells as "factories," DNA as 
"blueprints," and proteins as "molecular machines." While 
these metaphors can be pedagogically useful, they 
systematically obscure the dynamic, responsive, and creative 
aspects of biological systems. 

Laboratory language consistently reinforces extractive 
relationships between researchers and subjects. Organisms 
are "harvested" or "processed,” using language that positions 
organisms as raw materials for human use rather than as 
beings with their own consciousness, agency, and value. 

Further, research protocols routinely refer to "controlling" 
experimental conditions and "manipulating" variables where 
researchers force organisms into particular behaviors and 
states. This is language of domination. 

Linguistic Colonialism 

The practice of naming species, long positioned as a neutral 
classification tool, serves historically and structurally as a 
form of property rights and knowledge enclosure. Rooted in 
Enlightenment-era binomial nomenclature, taxonomy 

reproduces the logic of colonial land claims: to name 
something is to assert authority over it (Mignolo, 2009; 
Godfray, 2002). 

Carl Linnaeus developed his classification system during the 
height of European colonial expansion, and his approach 
explicitly paralleled territorial conquest. Linnaeus referred 
to himself as "God's registrar" and described his taxonomic 
work as bringing order to the chaos of an unnamed world 
(Koerner, 1999;  Jacobs, 2025). 

The binomial system requires that each species receive a 
two-part Latin name assigned by a credentialed taxonomist 
and published in an approved scientific journal. This process 
transforms living beings into entries in a human-controlled 
catalog, with naming rights reserved for those with access to 
Western educational and publishing systems. (Das, 2018; 
Chala, 2024), 

Taxonomic "priority rules" establish that the first published 
Latin name takes precedence over all subsequent names, 
regardless of how long Indigenous communities may have 
known and named the organism. This creates a form of 
temporal colonialism where Indigenous knowledge systems 
that may span millennia are rendered “invalid” by a single 
Western publication. (Neves, 2018). 

Further, taxonomic naming requires the designation of "type 
specimens" which are physical samples that serve as the 
authoritative reference for a species name. These specimens, 
typically housed in Western museums, become the material 
foundation for taxonomic authority. The collection of type 
specimens often involved extractive expeditions that 
removed organisms from their ecological and cultural 
contexts. The specimens themselves (dead, dried, pressed, 
and labeled) are divorced from the organism’s natural 
presence and live form. 

Taxonomy acts as a symbolic act of possession, converting 
living systems into discrete entries in a human-constructed 
order (de Queiroz, 2007). This obscures relational 
complexity and also erases alternative systems of naming and 
knowing, particularly those rooted in Indigenous science 
(Kimmerer, 2013; Cajete, 2000). 

Once an organism receives a Latin name, scientific discourse 
treats its identity as resolved. Subsequent research may 
explore behavior, physiology, or genetics, but the 
fundamental act of naming is considered complete. This 
closure forecloses ongoing processes of relationship and 
discovery that might emerge through different approaches to 
knowing. 

Indigenous naming systems often encode complex ecological 
relationships, seasonal behaviors, and cultural protocols that 
disappear in binomial classification. A single plant might 
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have different names depending on its growth stage, 
preparation method, seasonal availability, or ceremonial use. 
This information is crucial for understanding its ecological 
and cultural significance. 

Taxonomic naming creates institutional gatekeeping around 
what organisms "officially" exist. Species that lack Latin 
names may be denied protection under environmental laws, 
excluded from conservation funding, or ignored in ecological 
assessments. This gives taxonomic institutions enormous 
power over which forms of life receive recognition and 
protection. 

The slow pace of taxonomic description (biologists estimate 
that millions of species remain undescribed) means that 
many organisms face extinction before receiving official 
recognition. Meanwhile, taxonomic resources flow 
disproportionately toward species with potential commercial 
value, creating systematic biases in which forms of life 
receive scientific attention and environmental protection. 

The Discovery Doctrine 

In Western science, the presence of a lifeform is only 
rendered valid once it is “discovered” and enters a Western 
scientific registry. (Smith 1999; Tuck and Yang 2012).  

Scientific "discovery" reproduces the legal fiction of terra 
nullius, the claim that colonized lands were empty and 
unclaimed prior to European arrival. Just as  terra nullius 
erased Indigenous presence on landscapes, species 
"discovery" erases nonhuman agency and Indigenous 
knowledge of organisms that communities may have known 
intimately for millennia. (Samson, 2008). 

The discovery paradigm treats the moment of Western 
scientific documentation as the beginning of the organism's 
meaningful existence, erasing its evolutionary history, 
ecological relationships, and cultural significance. This 
creates a form of temporal colonialism where current 
Western knowledge takes precedence over ecological time, 
evolutionary time, and Indigenous time. 

Press releases about newly "discovered" species routinely 
use language like "scientists have found" or "researchers have 
identified," positioning scientists as the primary agents of 
discovery while rendering invisible the life of the actual 
organism, Indigenous knowledge holders, and community 
members who often provided crucial information about the 
organism's habitat and behavior. 

As with territorial conquest, the logic of discovery 
emphasizes human centrality and novelty rather than 
relational continuity. It positions scientists as finders of value 
in a passive, unknowing natural world. (Shikova, 2022). This 
framing fails to recognize life's agency, adaptability, and 

capacity to resist classification. 

Scientific careers are built on discovery claims: with tenure, 
funding, and prestige flowing to researchers who can claim 
authorship over new species, new phenomena, or new 
theoretical insights. This creates powerful incentives to 
frame research in terms of discovery rather than 
relationship, and extraction rather than collaboration. 

The identification of "biodiversity hotspots" (regions with 
high species endemism and significant habitat threat)  often 
triggers intensive collection expeditions aimed at 
documenting species before they face extinction. While 
supposedly conservation-minded, these efforts reproduce 
colonial patterns of extraction, with international 
institutions collecting specimens and data, without taking 
actions to repair the environment, or consult with 
Indigenous populations on ecosystem knowledge. 

Anthropocentric 
Chauvinism 

Across disciplines, the language used to describe nonhuman 
life consistently reflects anthropocentric hierarchies and 
extractive assumptions. Terms such as "higher organisms," 
"lower life forms," “true,” “false,” "simple," and "primitive" 
continue to appear in academic literature, reinforcing an 
implicit reasoning centered on human biases and capitalist 
end goals (Kirksey and Helmreich, 2010; Haraway, 2008). 

Further, contemporary biology continues to reproduce the 
"Great Chain of Being" through language that positions 
humans as the pinnacle of evolutionary development. 
Organisms are routinely described as "more evolved" or "less 
evolved," "advanced" or "sessile," with advancement 
typically measured by proximity to human characteristics 
like complex centralized brains, social behavior, or 
macroscopic tool use. 

Scientific language consistently privileges neural intelligence 
over other forms of biological information processing. 
Plants, fungi, and microorganisms that demonstrate 
complex behaviors are described as "primitive" because they 
lack nervous systems, despite growing evidence of 
sophisticated chemical communication, environmental 
sensing, and adaptive behavior. 

In addition, current biological paradigms often fail to 
incorporate key evolutionary and ecological realities like: 

• Life’s likely origin in deep-sea, chemosynthetic, 
microbial consortia (Simard, 2021; Gjovik, June 23 
2025). The marine origins of complex-life, and the land-
to-sea transition of existing complex organisms (Gjovik, 
June 25 2025). 
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• Mycorrhizal networks that connect entire forests and 
plant root networks making "decisions" about resource 
allocation (Simard, 2021; Margulis, 1998). 

• The ubiquity and importance of colonial systems like 
coral reefs as superorganisms and bacterial biofilms as 
coordinated communities. (Tsing, 2015; Haraway, 
2008).  

• Lichen and siphonophores as composite organisms 
challenging the "individual" concept. (Sheldrake, 2020; 
Gabrys, 2018). 

• The importance of decentralized and distributed 
intelligence (Nakagaki, Yamada, and Tóth 2000; 
Trewavas, 2014). 

• Quantum entanglement and coherence as fundamental 
to biological processes, challenging linear views of 
biological life (Gjovik, June 27 2025). 

This emphasis on individual, visible, neural-based 
organisms reflects the same colonial logic that prioritized 
collecting charismatic specimens while ignoring the 
microbial complexity that actually sustains ecosystems. 
Literature often continues to emphasize individual 
organisms, neural intelligence, and visual morphology — 
echoing 19th-century scientific aesthetics and value systems 
that privilege what colonial expeditions could easily observe 
and collect. 

Scientific Exclusion, 
Dominion, & Gatekeeping  

Scientific academic structure itself presents a systemic 
barrier to new knowledge. Researchers working across 
domains often face institutional disincentives: conflicts in 
peer communities, funding limitations, and resistance to 
revision of entrenched frameworks (TallBear, 2018; Whyte, 
2016). As a result, even when new data emerges, the cultural 
architecture of Western science may obscure and bury it. 

This discursive caution functions as a form of conceptual 
risk management and to preserve scientific consensus and 
institutional continuity. The mechanisms of scientific 
gatekeeping operate through multiple interconnected 
systems that determine what counts as legitimate knowledge 
and who is authorized to produce it. These gatekeeping 
functions serve to maintain disciplinary boundaries, 
preserve institutional hierarchies, and protect established 
paradigms from challenge — often at the expense of 
innovation, truth, and justice. 

Peer Review and Knowledge 
Policing  

The peer review system, supposedly intended to ensure 

quality scholarship, has increasingly functioned as a 
mechanism of knowledge policing to censor ideas that may 
be disruptive to Western institutions.  

Papers that propose paradigm-shifting interpretations or 
cross-disciplinary hypotheses frequently encounter 
disproportionate scrutiny, dismissal, or rhetorical 
containment (Mignolo, 2009; Reiter, 2020). 

Publications that present unexpected and disruptive data  
often frame these findings in defensive and minimizing 
language. Dismissive phrases such as “likely 
contamination,” “artifact,” or “further study is needed” 
serve to contain knowledge disruptions within existing 
paradigms (Harding, 1991; Latour and Woolgar, 1986).  

The peer review process often employs coded language that 
appears neutral but functions to exclude non-mainstream 
approaches. Terms like "lacks rigor," "insufficient 
methodology," or "not scientific" become weapons of 
knowledge exclusion that rarely require specific justification. 
These assessments typically reflect disciplinary preferences 
rather than genuine methodological flaws. 

This system reflects what Foucault (1977) identified as the 
disciplinary power inherent in modern institutions:  the 
capacity to normalize certain forms of knowledge while 
pathologizing others. Peer review operates as a distributed 
system of surveillance where researchers internalize the 
expectations of their disciplinary communities, leading to 
self-censorship and conformity pressure that extends far 
beyond the formal review process. (Solomon, 2017; Walter, 
2012). 

The selection of peer reviewers often reproduces existing 
power structures within scientific communities. Editors 
typically choose reviewers from within established networks, 
favoring researchers at prestigious institutions with 
conventional research profiles. This creates a circular system 
where knowledge that challenges disciplinary assumptions is 
evaluated by those most invested in maintaining those 
assumptions. 

Indigenous scholars and researchers from the Global South 
have reported that their work is reviewed by peers who lack 
expertise in decolonial methodologies or community-based 
research approaches. Reviewers may dismiss traditional 
knowledge and apply standards that were never designed to 
accommodate relationship-based ways of knowing (Smith, 
2012; TallBear, 2018). 

Research that challenges extractive methodologies or 
proposes relational frameworks faces particular scrutiny. 
The “standards” cited as a basis for exclusion are themselves 
encoded colonial assumptions about what constitutes 
legitimate knowledge. This creates a system where 
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alternatives to Western scientific approaches are 
systematically filtered out (de Sousa Santos, 2018). 

Further, the lengthy peer review process often discriminates 
against time-sensitive research addressing urgent 
community needs or environmental crises. While 
conventional laboratory studies can afford multi-year 
publication timelines, community-based research addressing 
immediate health threats or ecological destruction may lose 
relevance during extended review periods. The academic 
publication schedule, designed around tenure timelines 
rather than community urgencies, systematically 
deprioritizes research that serves immediate social justice 
needs. 

Moreover, institutional constraints such as funding 
pipelines, departmental divisions, and authorship 
expectations discourage bold synthesis and novel framings; 
particularly those that challenge the taxonomic, disciplinary, 
or methodological defaults of the field. 

The gatekeeping power of peer review extends beyond 
individual publications to shape entire career trajectories. 
Junior researchers quickly learn that challenging disciplinary 
orthodoxies can result in publication delays, grant rejections, 
and diminished career prospects. This creates powerful 
incentives for conformity that operate throughout academic 
careers. (Rivera-Núñez et al, 2024). 

The "publish or perish" dynamic intensifies these pressures, 
encouraging researchers to pursue "safe" projects that fit 
within established frameworks rather than risking innovative 
approaches that might face peer review challenges. This 
systemic risk aversion stifles the kind of paradigmatic 
thinking necessary for decolonizing science. 

Resource Requirements for 
Scientific Participation  

Contemporary science increasingly requires expensive 
equipment, institutional affiliations, and economic resources 
that exclude those who are not already in positions of power 
and dominion. The cost of laboratory access, conference 
attendance, and publication fees creates systematic 
advantages for wealthy Western institutions and individuals. 
This commodification represents science as an elite 
enterprise requiring substantial capital investment.  

Modern Western scientific research often requires access to 
specialized facilities that exist primarily at well-funded 
institutions. This infrastructure dependence creates a form 
of institutional gatekeeping where research capacity 
becomes concentrated in elite universities and corporate 
laboratories. 

Independent researchers and community organizations may 
possess crucial knowledge and research questions but lack 

access to the technical infrastructure deemed necessary for 
"legitimate" science. This dynamic reproduces colonial 
patterns where knowledge production becomes centralized 
in wealthy metropolitan centers while peripheral 
communities provide only raw materials — in this case, 
research subjects. 

Academic conferences function as crucial sites for 
networking, collaboration, and career advancement, but 
their structure systematically excludes participants without 
significant economic resources. Registration fees often 
exceed $500, while travel and accommodation costs can 
reach thousands of dollars, particularly for international 
attendees. 

This conference culture creates insider networks accessible 
primarily to researchers at wealthy institutions or those with 
substantial grant funding. Ideas, collaborations, and career 
opportunities circulate within these elite networks while 
remaining inaccessible to equally qualified researchers who 
lack economic resources. The result is a scientific 
community that increasingly resembles a private club rather 
than an open intellectual commons. 

The rise of open access publishing has ironically created new 
economic barriers through article processing charges that 
can exceed $3,000 per publication. While ostensibly 
democratizing access to scientific knowledge, these fees 
often prevent researchers from less-resourced institutions 
from publishing in high-impact venues. Open access 
initiatives designed to challenge academic publishing 
monopolies have created new forms of exclusion based on 
economic capacity.  

The increasing emphasis on "big data" approaches in 
biological and environmental sciences creates additional 
resource barriers. Genomic sequencing, climate modeling, 
and ecological monitoring generate massive datasets that 
require substantial computational infrastructure and 
specialized analytical expertise. 

These computational requirements favor institutions with 
access to high-performance computing clusters and the 
resources to hire bioinformaticians and data scientists. 
Community-based research organizations, despite 
possessing valuable local knowledge and research questions, 
likely  lack the computational resources to analyze their own 
data using “formal” methodologies. 

The resource requirements for scientific participation create 
global inequities that mirror broader patterns of economic 
colonialism. Research collaborations between Northern and 
Southern institutions often reproduce extractive 
relationships where Southern partners provide access to 
research sites, local knowledge, and labor; while Northern 
partners control funding, methodology, and publication. 
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These "helicopter research" partnerships allow international 
teams to conduct studies in biodiverse regions or 
communities with unique knowledge without meaningful 
capacity building or benefit sharing. The resulting 
publications typically list Northern researchers as senior 
authors while Southern collaborators receive minimal credit, 
perpetuating patterns of intellectual extraction that parallel 
historical resource colonialism. (Kia-Keating et al, 2022; 
Economou-Garcia, 2022; Lambert et al, 2023). 

The cumulative effect of these gatekeeping mechanisms is to 
create a scientific establishment that systematically excludes 
perspectives, methodologies, and knowledge systems that 
could transform understanding of complex ecological and 
social challenges. By filtering out community-based 
research, Indigenous knowledge, and Global South 
scholarship, these barriers impoverish science while 
concentrating knowledge authority in elite institutions. 

Addressing these inequities requires not merely improving 
access to existing systems but fundamentally restructuring 
how scientific knowledge is produced, validated, and 
disseminated. This restructuring must prioritize knowledge 
justice alongside methodological rigor, recognizing that truly 
robust science requires diverse perspectives and approaches 
rather than conformity to elite institutional standards. 

Funding Structures and Research 
Priorities  

The allocation of research funding reflects and reinforces 
colonial views through multiple mechanisms that 
systematically privilege Western approaches while 
marginalizing alternative knowledge systems. 

Federal funding agencies like the National Science 
Foundation and National Institutes of Health employ peer 
review panels composed primarily of researchers trained in 
Western academic culture. These panels evaluate proposals 
using criteria that implicitly favor reductionist 
methodologies, quantitative approaches, and individual 
rather than community-centered research designs (Harding, 
2008). 

Proposals that  challenge institutional scientific assumptions 
face systematic disadvantages. Review panels often lack 
expertise in traditional knowledge systems and may dismiss 
community-based methodologies as "unscientific" or 
"anecdotal." The emphasis on "innovation" and "discovery" 
in funding criteria perpetuates colonial logics by rewarding 
approaches that claim to find new knowledge rather than 
recognizing existing expertise and natural systems. 

The structure of research funding channels resources 
toward elite institutions rather than communities where 
research takes place. Universities typically claim 30-50% of 

grant funding as "indirect costs," meaning that communities 
providing knowledge, labor, and access receive minimal 
benefit while institutions accumulate resources and prestige. 
(Tuhiwai Smith, 2012). 

Military and corporate funding significantly shapes research 
priorities, often directing scientific inquiry toward 
applications that serve imperial or extractive interests. The 
U.S. Defense Advanced Research Projects Agency funds 
substantial research, creating pathways for knowledge to 
flow toward military applications regardless of researchers' 
intentions. Defense programs are often hostile to the natural 
environment around them and leave environmental damage 
that may take centuries to repair. (Tacheva and 
Ramasubramanian, 2024). 

Environmental and biological research funded through these 
channels may also appear neutral but often serves 
surveillance, resource extraction, or strategic military 
interests that perpetuate global inequalities and 
environmental destruction (Giroux, 2007). 

Academic Hierarchies and Career 
Incentives  

The demographics of scientific professions reflect 
systematic exclusions that reinforce colonial knowledge 
hierarchies. Despite decades of diversity initiatives, Western 
science remains dominated by white, male, and upper-class 
practitioners, particularly in leadership positions (National 
Science Foundation, 2019; Held, 2023). 

These patterns result from structural barriers that begin in 
early education and continue through career advancement: 

• Educational Access: Quality science education 
correlates strongly with economic privilege and racial 
segregation, creating unequal preparation for Western 
scientific careers. 

• Graduate Training: The apprenticeship model of 
Western graduate education often reproduces existing 
hierarchies, with advisors selecting students who mirror 
their own backgrounds and perspectives. 

• Postdoctoral Mobility: The expectation that early-
career scientists relocate frequently for training 
positions privileges those with economic resources and 
minimal caregiving responsibilities, systematically 
excluding many women and working-class scholars. 

• Tenure Requirements: The emphasis on individual 
achievement and geographic mobility in tenure 
decisions conflicts with community-based research 
approaches and may disadvantage scholars committed 
to place-based or collaborative work. 

Scientific institutions maintain strict boundaries around who 
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counts as a "legitimate" knowledge producer through 
credentialing systems that privilege formal education over 
experiential knowledge. While non-academics may possess 
expertise that exceeds formally trained scientists in their 
domains, they may still lack institutional recognition or 
authority to speak in scientific forums (Cajete, 2000). 

Further, the requirement for peer-reviewed publication as 
evidence of expertise creates circular barriers where 
marginalized knowledge cannot enter scientific discourse 
because it lacks scientific validation, but cannot receive 
validation because it exists outside established publication 
systems. 

The tenure and promotion system rewards conformity to 
existing paradigms while penalizing researchers who 
challenge fundamental assumptions or engage seriously with 
alternative knowledge systems. Junior scholars quickly learn 
that career advancement requires producing research that 
fits within established frameworks, but certainly not 
questioning the frameworks themselves. (Rivera-Núñez et 
al, 2024). 

Publication pressures encourage researchers to frame the 
world in Western scientific terms rather than allowing 
natural and relational concepts to challenge artificial 
Western scientific assumptions. This creates a pattern where 
traditional knowledge becomes incorporated into science 
only when it can be translated into Western categories, while 
its radical potential for authentic transformation is 
neutralized (TallBear, 2018). 

Publication Economies and 
Citation Politics  

Academic journals function as gatekeepers that determine 
what counts as legitimate scientific knowledge. Editorial 
boards and peer reviewers, drawn primarily from elite 
Western institutions, apply standards that systematically 
exclude research challenging colonial frameworks. 

Journals in high-impact venues particularly favor research 
that claims dramatic discoveries or challenges to existing 
paradigms, but only within narrow parameters that don't 
question the fundamental structure of scientific authority. 
Research incorporating traditional community knowledge or 
challenging extractive methodologies faces much higher 
barriers to publication. 

Citation practices reproduce colonial knowledge hierarchies 
by systematically under-citing scholars from the Global 
South and marginalized groups. These patterns have 
material consequences, as citation counts influence hiring, 
promotion, and funding decisions. The practice of citing 
only peer-reviewed sources also excludes community 
knowledge holders who may lack access to academic 

publication venues but possess crucial expertise.  

Even when traditional knowledge is incorporated into 
scientific research, it's often cited through Western academic 
intermediaries rather than original knowledge holders, 
perpetuating knowledge appropriation.  

The dominance of English in scientific publishing creates 
systematic advantages for native English speakers and 
institutions in English-speaking countries while 
marginalizing knowledge produced in other languages. 
Many traditional ecological knowledge systems exist 
primarily in Indigenous languages that lack translation 
equivalents for Western scientific concepts, making accurate 
representation in English-language journals written by non-
Indigenous scientists, nearly impossible. 

Toward a Relational Science 

Western scientific culture is not epistemically neutral. Its 
foundational structures (including language, naming 
practices, classificatory logics, institutional publishing 
norms, and disciplinary boundaries) reflect patterns of 
control, enclosure, and hierarchy that emerged from colonial 
and extractive worldviews. 

This is a recognition that many of the structural defaults of 
contemporary Western science actively inhibit knowledge 
innovation, especially in contexts involving complex, 
nonhuman systems. These practices persist because they are 
historically embedded and institutionally reinforced. 

The question, therefore, is not whether science is capable of 
producing knowledge. It clearly is. Rather, the question is 
whether Western science as currently practiced is able to 
recognize, relate to, or co-create knowledge with the systems 
it seeks to understand. 

Reframing Scientific Inquiry as 
Relational  

At the core of Western science is a particular model of 
inquiry that assumes the human observer stands outside the 
system; capable of isolating, naming, and analyzing 
phenomena from a position of knowledge detachment. This 
model, often associated with Enlightenment rationalism and 
Cartesian dualism, has underwritten centuries of empirical 
research. However, it is totally insufficient for engaging with 
systems that are self-organizing and interdependent 
(Haraway, 2008; Harding, 1991). 

A relational approach reframes the position of the researcher 
as a participant in a dialogue. This model aligns with 
longstanding principles in traditional community knowledge 
practices, where observation is embedded in responsibility, 
and knowledge is received through relationship (Kimmerer, 
2013; Smith, 1999). 
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To adopt a relational model of inquiry requires shifts at 
several levels: 

• From object to subject: Organisms are recognized as 
knowing agents with histories, relationships, and roles 
within ecological systems. 

• From isolation to interaction: Research is designed to 
acknowledge communication, including feedback 
between the studied and the observer. 

• From naming to listening: The act of naming is not 
assumed to confer understanding. Instead, the 
researcher must ask what conditions are required for the 
system to reveal itself meaningfully — and whether such 
revelation is even appropriate. 

This approach is already emerging within subfields such as 
multispecies ethnography (Kirksey and Helmreich, 2010; 
Locke, 2015; McLauchlan, 2021), plant neurobiology 
(Hendlin, 2022; Mancuso, 2015), fungal-plant symbiosis 
and interactions (Simard, 2021; Gabrys, 2018), and 
psychedelic research (Griffiths et al., 2016; Dev, 2018), 
where the logic of mutual engagement and reverence is 
foundational to the inquiry itself. 

By reframing scientific work as a relational process, 
researchers gain access to forms of knowledge that would 
otherwise remain unintelligible under extractive models. 
These are not mystical or metaphorical insights. They are 
empirical, but conditional: revealed only under 
circumstances of respect, patience, and intentional 
receptivity. 

Language, Power, and the 
Consequences of Possession  

One of the most persistent and least questioned assumptions 
in Western science is that to name something is to 
understand it. From taxonomy to molecular biology, the act 
of naming has been equated with knowledge clarity — a way 
to stabilize identity, categorize knowledge, and define 
relationships. However, this assumption deserves critical 
interrogation, especially given its structural similarity to 
colonial regimes of territorial possession. 

In scientific naming practices (particularly in taxonomy) the 
discoverer is credited with naming rights, and the entity 
named is effectively incorporated into a human-made 
knowledge regime. This system, inherited from 
Enlightenment-era natural philosophy, reflects the same 
logic that underpinned imperial land claims: to assign a name 
is to assert dominion, to overwrite existing knowledge 
systems, and to position oneself as the primary knower 
(Mignolo, 2009; Smith, 1999). 

The core issue is ontology: the belief that a being only enters 

into reality once it has been named by a scientific authority. 
This framing has significant knowledge consequences: 

• It reduces the organism to an object of record, severed 
from its relational, ecological, or historical contexts. 

• It ignores or erases traditional community systems of 
naming and knowing, which often reflect far more 
complex understandings of a species’ role within an 
environment (Kimmerer, 2013; Cajete, 2000). 

• It privileges a static identity over a dynamic, lived 
process. 

Moreover, these systems constrains the kinds of questions 
that can be asked. Once an organism is classified, the 
assumption is that its identity is resolved. Subsequent 
research may explore its behavior, physiology, or genetics — 
but rarely is the naming and taxonomy itself questioned.  In 
this way, taxonomy functions not as a tool for inquiry but as 
a closure mechanism, prematurely ending the interpretive 
process under the guise of scientific completion (Godfray 
2002; de Queiroz 2007). 

Naming becomes a terminus — and in doing so, it shifts 
science away from curiosity and into control. Relationship-
based ways of knowing, by contrast, treat names as ongoing 
relationships and designations that emerge through 
interaction, time, and ecological accountability.  

In many Indigenous languages, for example, names of plants 
or animals describe their behaviors, seasons, or roles within 
a web of life, rather than isolating them into abstract 
categories (Kimmerer, 2013; Whyte, 2016). This approach 
resists the impulse to own, and instead fosters an ethic of 
attentiveness and adaptability. 

To engage with life as something that names itself (or that 
may choose not to be named) is to begin a different kind of 
science that accepts that knowledge may be conditional, 
contingent, and not for humans to claim. 

Two Modes of Naming 

Western Scientific Model Relational Model 

Names fix identity 
Names emerge through 
relationship 

Implies knowledge 
ownership 

Implies reciprocal recognition 

Indexed by authorship Indexed by ecological role or story 

Finalizes classification Begins ethical responsibility 

Erases prior names Acknowledges existing meanings 
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Scientific Authority and the 
Logic of Consensus Enforcement  

The authority of modern science is often justified through its 
“consensus-building” mechanisms. Peer review, 
replication, and citation networks are all positioned as 
safeguards of accuracy and integrity. However, these 
structures also operate as normative constraints by enforcing 
knowledge conformity. 

This is particularly evident in how nonstandard or paradigm-
disrupting findings are treated. Researchers who challenge 
prevailing models, propose novel cross-domain 
relationships, or introduce philosophical critiques of 
scientific method often encounter heightened scrutiny, 
delayed publication, or rhetorical minimization of their 
findings (Reiter, 2020; Harding, 1991).  

These reactions are typically framed as quality control. In 
practice, they often function as boundary maintenance, 
preserving the existing architecture of institutional 
knowledge and control. Relational models of inquiry often 
struggle to enter this system because they are philosophically 
incompatible with the normative expectations of consensus-
driven science (Smith 1999; Kimmerer 2013; Whyte 2016). 

When consensus becomes a prerequisite for participation, 
the field increasingly selects for predictability over 
provocation, iteration over innovation, and caution over 
curiosity. In such a system, new data may be acknowledged, 
but it is rarely allowed to restructure the questions, challenge 
the epistemology, or redefine the relationship between 
observer and observed. 

The peer review process, while essential in filtering technical 
errors and methodological flaws, is not ideologically neutral. 
It often functions as a consensus-enforcing mechanism, 
rewarding alignment with prevailing narratives and 
penalizing critical  interpretations — particularly those that 
arise from relational, ethical, or philosophical frameworks 
(Mignolo, 2009; TallBear, 2018). 

Editors and reviewers are embedded within Western 
disciplinary cultures that have clear thresholds for what 
kinds of knowledge may be “authorized.” These thresholds 
are shaped by things like institutional expectations, citation 
economies, grant structures, conference affiliations, and 
institutional loyalty. 

The result is a self-reinforcing loop: published literature 
reflects the assumptions of its gatekeepers, while dissenting 
or innovative work is often rejected because it does not 
conform to the rhetorical and ontological expectations of the 
Western institutional constructs (Latour and Woolgar, 1986; 
de Sousa Santos, 2018). 

The discursive norms that surround research publication 

often demand hedging, minimization, or deference to 
existing models. Findings that suggest novel evolutionary 
pathways, unexplained biochemical phenomena, or 
alternative frameworks of interpretation are regularly 
accompanied by language that downplays significance: “may 
represent an anomaly,” “likely due to contamination,” or 
“further study is needed.” Sometimes valid scientific 
research that could disrupt consensus and institutional 
equilibrium, is even met with extensive harassment and 
public ridicule. (e.g., Wolfe-Simon, 2011; Pennisi, 2010). 

While knowledge caution is essential in science, this 
language is frequently used to neutralize disruption and to 
ensure that no paper calls into question the broader 
paradigms upon which institutional authority rests (Godfray, 
2002; Harding, 1991). In this way, the culture of consensus 
becomes a method of containment. It protects science from 
growth and scrutiny. 

The Role of Consent in Scientific 
Inquiry  

Informed consent is foundational in human-centered 
research ethics. However, the notion of consent is rarely 
extended to nonhuman systems because it challenges the 
existential premises of Western scientific authority and 
dominion. (Merchant, 2012). 

However, if nnonhuman systems possess agency and can 
participate in knowledge production, they must also possess 
the capacity to refuse participation. (Stilt, 2020; Stone, 
2017; Nash, 1989). This raises profound questions about 
how scientists might recognize when ecosystems, 
organisms, or molecular systems are declining to engage 
with extractive methodologies. (Rosales, 2023). 

Relational science proposes an alternative theory of 
knowledge grounded in attunement: the capacity to respond 
to the world as something alive, intelligent, and capable of 
declining our inquiries. This shift reframes scientific work  as 
a negotiation between systems, each with their own 
boundaries, rhythms, and forms of knowing. (Stilt, 2020). 

This orientation requires scientists to cultivate patience, 
humility, and ethical responsiveness. To ask whether an 
organism, ecosystem, or molecular system can “opt in” to 
being studied is to risk disrupting the foundational belief that 
nature is open for surveillance and commercialization. 

The logic of consent implies knowledge humility. It begins 
with the assumption that knowledge is not ours by default 
and that the right to ask must be accompanied by the 
willingness to listen, withdraw, or change the question 
entirely (Kimmerer, 2013; TallBear, 2018). 

Consent-based science would necessitate a shift from 
intervention to invitation; protocols designed for reciprocity 
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and minimal disruption; research timelines shaped by the 
system’s rhythms, not funding cycles; and experimental 
designs that build trust as a precondition for participation. 
(Nash, 1989). 

These shifts are not theoretical. In psychedelic research, for 
instance, substances such as psilocybin are often referred to 
as “teachers” and participants are asked to approach the 
experience with intention and respect (Griffiths et al., 2016).  
In fungal network studies, plants and fungi are not forced 
into interaction but allowed to signal preference and refusal 
(Simard, 2021; Gabrys, 2018).  

In these contexts, the system guides the inquiry, and not the 
other way around. Relational inquiry requires accepting that 
not all systems will be knowable — or not on our terms. This 
is a limitation of the belief that all knowledge is accessible 
through human observation and categorization. 

Comparative Modes of Scientific Inquiry 

Extractive Science Relational Science 

Assumes access to all systems Accepts conditional revelation 

Uses control as method Uses trust as method 

Prioritizes prediction Prioritizes participation 

Focuses on objectivity Focuses on reciprocity 

Disregards consent Treats inquiry as invitation 

Ends with naming Begins with listening 

Stress is a “technical issue” “No means no” 

 

This knowledge risk (the possibility that the world may say 
“no”) is not an obstacle, but a doorway. It leads to forms of 
science where understanding is earned, not taken; where the 
process itself becomes part of the knowledge; and where life 
is allowed to reveal itself only when it chooses to.  

Refusal of consent may manifest through what Western 
science typically dismisses as "experimental failure" or 
"technical difficulties." When organisms consistently show 
stress responses, premature death, or behavioral shutdown 
when approached through certain methodologies they may 
be communicating boundaries rather than simply 
responding to "poor experimental design." A common 
understanding that “amoebas are difficult to culture in the 
lab” likely represents amoeba’s self-awareness and 
conscious decision to not participate in a procedure they 
expect will lead to pain and death. 

Nigerian philosopher Bayo Akomolafe (2017) challenges the 
Western compulsion to "solve" complex problems through 
linear intervention, advocating instead for what he calls 
"slowing down" — a practice of stepping outside the urgent 
temporalities of crisis response to allow for emergence and 

complexity. His concept of "coming down to earth" (2019) 
resonates with consent-based science by suggesting that 
meaningful engagement with the world requires abandoning 
Western fantasies of control and listening to nature when it 
refuses Western scientific advances. When the amoeba says 
“no,” that means the experiment should stop. 

Recognizing ecological refusal requires developing entirely 
new forms of scientific literacy. Rather than interpreting 
resistance as obstacles to overcome, researchers need to read 
stress signals, withdrawal behaviors, and system disruptions 
as forms of communication. This means accepting that some 
knowledge might not be available through extractive 
methods.  

Equipment malfunctions, repeated "failed" replications, or 
data that refuses to conform to expected patterns might 
signal that the inquiry itself is inappropriate and harmful. 
Such recognition would necessitate protocols designed 
around invitation rather than control. 

If ecosystems can refuse participation, then much of 
extractive science may constitute a form of epistemic 
violence that produces fundamentally distorted knowledge. 
Research conducted without consent may yield information 
about systems under duress rather than insight into their 
natural functioning. This reframes "scientific objectivity" as 
potentially the result of forcing compliance from unwilling 
subjects. 

Scientists need to cultivate patience, humility, and the 
capacity to withdraw when natural organisms and systems 
indicate unwillingness to participate. 

Models of Resistance and 
Transformation 

Indigenous and Community-Led 
Research Collaborations  

While Western science frequently presents itself as a 
universal framework for knowledge production, it is simply 
one of many systems of empirical inquiry. Across Indigenous 
cultures globally, there exist robust, methodologically 
coherent knowledge systems that have produced accurate, 
replicable, and ecologically grounded understandings of the 
world over millennia. 

Many tribal nations have developed climate research 
programs that integrate traditional ecological knowledge 
with Western climate science. For example, combining elder 
knowledge about historical environmental changes with 
contemporary climate modeling to develop adaptation 
strategies that honor cultural protocols while addressing 
practical needs (Swinomish Indian Tribal Community 
2010). 
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Mi'kmaq educators in Canada have developed "Two-Eyed 
Seeing" as a framework for bringing Indigenous and Western 
knowledge systems into conversation. This approach 
enables researchers to see from both Indigenous and 
Western perspectives simultaneously creating space for 
multiple ways of knowing within scientific projects 
(Broadhead, 2021; Hatcher, 2009; Marshall et al., 2004). 

In New Zealand, Kaupapa Māori research has transformed 
how studies are conducted with and by Māori communities. 
This approach centers Māori worldviews, ensures 
community control over research processes, and requires 
that research benefit Māori development goals (Smith, 
2012). Projects range from marine conservation using 
traditional fishing practices to astronomical research that 
incorporates Māori star knowledge. (Moewaka, 2019; 
Hikuroa, 2017; Roberts et al., 1995). 

Indigenous knowledge is generally grounded in long-term 
empirical observation, complex ecological modeling, and 
embedded experimentation. For example, the Hawaiian 
ahupuaʻa system represents a watershed-based model of 
resource management that balances ecological thresholds, 
human use, and species interdependence across mountain-
to-sea biomes (Kimmerer, 2013; Kagawa and Vitousek, 
2012; Jokiel et al, 2011; McGregor, 2009). 

Similarly, Cree and Anishinaabe knowledge systems track 
migratory, hydrological, and forest succession cycles using 
longitudinal memory and adaptive decision-making encoded 
in ceremony, language, and land stewardship practices 
(Whyte, 2016; McGregor, 2013; McGuire, 2013; Berkes, 
2000). 

These systems represent living sciences, continuously 
refined through observation, feedback, and ecological 
calibration. Knowledge is treated as a relational process 
involving responsibilities to other beings, ecosystems, and 
future generations (Cajete 2000; Smith 1999).  

Communities facing environmental racism have developed 
participatory research models that challenge expert-driven 
science. (Israel et al., 2012; Holifield, 2001). These projects 
demonstrate how affected communities can become 
knowledge producers rather than research subjects, 
developing expertise that combines lived experience with 
technical skills while maintaining control over data use and 
policy applications. (Cole, 2001). 

Research, in this context, is not a neutral act. This 
responsibility is enacted through seasonal protocols and land 
access permissions; reciprocal harvesting practices; and 
story-based data encoding that links observation to moral 
consequence. Crucially, these systems incorporate 
nonhuman agency epistemologically. Plants, animals, water 
bodies, and geological forms are participants in systems of 

communication, guidance, and governance (Kimmerer 
2013; Wilson 2008). 

Although there are increasing efforts to “integrate” 
Indigenous knowledge into environmental science and 
climate policy, these integrations often occur within 
frameworks that do not accommodate them. This results in 
selective adoption of data while leaving relational 
accountability, spiritual practice, or nonhuman subjectivity 
behind (Tuck and Yang, 2012). 

From a relational perspective, such partial integration is not 
collaboration but knowledge appropriation. True scientific 
partnership requires recognizing nature and Indigenous 
sciences as complete systems and shifting institutional 
science accordingly.  

Non-Human Collaboration  

The unicellular organism Physarum polycephalum, commonly 
referred to as a “slime mold,” has emerged in recent years as 
a compelling example for nonhuman problem-solving. It is 
neither plant, animal, nor fungus. It lacks a nervous system, 
centralized processing, or neural tissue of any kind. Yet it 
exhibits behavior typically associated with cognition: maze-
solving, resource optimization, adaptive learning, and spatial 
memory. 

Research related to Physarum’s problem solving skills 
enabled a methodological shift that occurred when scientists 
began to design experiments around invitation, where they 
allowed Physarum to become a co-participant in the research 
process. Initial studies of Physarum approached it through 
conventional biological frameworks. Researchers focused on 
metabolic rates, cytoplasmic flow, and chemical sensitivity. 
These were studies on the organism, not with it. 

Over time, however, a growing number of experiments 
revealed Physarum's capacity to solve problems without 
being explicitly directed. In a experiment in 2000, 
researchers placed food at multiple points in a maze and 
observed as Physarum grew through the pathways, 
selectively retracting branches until it had effectively found 
the shortest route, mimicking the performance of an 
engineered algorithm (Nakagaki, Yamada, and Tóth, 2000). 
This experiment challenged the underlying assumption that 
cognition requires neurons.  

The shift in research methodology became more evident in 
later studies, like one involving urban transportation 
modeling. In 2010, researchers recreated the layout of the 
Tokyo metropolitan area using oat flakes as urban nodes and 
placed Physarum in the center (Tero et al., 2010). The slime 
mold developed a network that nearly mirrored the 
efficiency of Tokyo’s actual rail system. 

What distinguished this study was not just the outcome, but 
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also the method. The organism was given agency to self-
organize and allowed to reveal patterns through process, not 
dissection. 

This constitutes a methodological and knowledge shift. 
Physarum is a system that knows how to solve problems in its 
own terms. It teaches, but only if conditions are created that 
support expression. In these experiments, the slime mold 
withholds or expresses behavior depending on how it is 
engaged. This is a form of knowledge participation. 

The case of Physarum polycephalum invites reconsideration 
of several core scientific assumptions: that cognition is 
exclusive to brains; that experimentation must be extractive; 
that data is more reliable than behavior; and that nonhuman 
systems are best understood through isolation, rather than 
interaction. It also affirms that some knowledge systems only 
emerge when scientists surrender control and shift toward 
relationship. 

Designing for such collaboration requires a philosophical 
openness to nonhuman intelligence, and the humility to 
realize that life may already be solving problems we do not 
yet know how to pose. 

Some researchers working with slime molds, plant networks, 
and microbial communities have developed protocols that 
treat nonhuman subjects as collaborative partners. 
Researchers allow mycorrhizal networks to "choose" 
experimental configurations by providing options and 
observing which connections form naturally rather than 
forcing predetermined arrangements.  

Future Directions for 
Research and Practice 

The reality is that genuine alternatives to colonial science 
remain rare and largely invisible to academic discourse. This 
scarcity reflects both the totalizing nature of institutional 
control and the fact that truly decolonial practices, by 
definition, exist outside the systems that would document 
and validate them.  

The colonial structures embedded in scientific institutions 
are foundational features. Universities function as 
knowledge extraction engines, funding agencies serve 
imperial interests, and publishing systems operate as elite 
gatekeeping mechanisms. These institutions cannot be 
reformed because they're working exactly as designed. 

Working within existing institutions inevitably reproduces 
their colonial logic, even with good intentions. (Alves et al, 
2023). Graduate students become indentured servants, 
junior faculty learn to speak in grant language, and 
"decolonizing" initiatives get absorbed into diversity metrics 
that serve institutional marketing rather than structural 

change. 

True alternatives require complete independence from these 
systems including different funding models, different 
validation mechanisms, different relationships to land and 
community, and different temporal orientations that follow 
ecological rather than academic rhythms. 

This reality demands building parallel infrastructures 
entirely outside institutional control. The future of non-
extractive science lies not in convincing Western universities 
to change, but in making them irrelevant. 

Rather than trying to grow alternative institutions that might 
reproduce the same problems, the goal is networked 
proliferation: thousands of small, autonomous research 
collectives connected through shared principles and 
resource-sharing protocols. 

Real transformation is already happening at the margins 
through distributed networks that bypass institutional 
gatekeeping entirely: 

• Community Labs and Maker Spaces provide 
equipment access without university overhead. These 
spaces demonstrate that sophisticated research can 
happen outside academic institutions. 

• Indigenous Research Sovereignty movements 
establish knowledge protocols that exist completely 
outside Western academic frameworks.  

• Citizen Science Networks generate massive datasets 
while keeping control in the hands of participants rather 
than extractive researchers.  

• Digital Commons and Open Source Methodologies 
create infrastructure for knowledge sharing that 
bypasses traditional publishing entirely.  

• Cross-Domain Collaboration Platforms connect 
knowledge holders across artificial disciplinary 
boundaries.  

• Mutual Aid Research Funding through community-
supported research models, crowdfunding platforms, 
and resource-sharing networks demonstrates that 
meaningful research can happen without federal grants 
or corporate partnerships.  

• Direct Action Science emerges from environmental 
justice movements where communities conduct their 
own health studies, document pollution impacts, and 
develop technological solutions.  

• Guerrilla Open Access movements have already 
broken the academic publishing monopoly by making 
research freely available. This demonstrates how 
technological tools can rapidly undermine institutional 
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control over knowledge distribution. 

There are even more opportunities related to finding 
harmony with nature itself. This area is the most neglected, 
perhaps because Western science has never given nature a 
seat at its table. If the natural sciences was to operate in 
partnership with nature, we may see initiatives like the 
following: 

• Research Ecological Footprint Accounting with real-
time responsibility for the entire disruptive impact of 
scientific activities (fuel, noise, disturbance, waste, etc.). 
Each research hour could be met with an equivalent 
hour of restoration activities. 

• IRBs for all Life to seek informed consent, and consider 
the ethical implications of research related to human and 
non-human life. This should immediately apply to 
anything that injures, harms, or destroys any biological 
life.  

• Reparations for Biological Harm where for every 
organism killed, the researchers are to restore/create 
habitat equivalents to what that being would have 
contributed over the organisms natural lifespan. 

• Roving Research Collectives with traveling labs that 
move with migration patterns, following salmon runs, 
bird migrations, seasonal ceremonies. Research that 
breathes with the world's rhythms rather than imposing 
academic calendars. 

• Mycelial Consultation Processes with investment 
made into the relationships with fungal networks prior 
asking them anything: learning their communication 
patterns, their seasonal rhythms, their relationships with 
particular trees. 

• Watershed Councils where researchers must present 
their questions to the land itself through community 
elders, seasonal observations, dreams and listening 
practices. No permits are to be granted without the 
river's consent. 

• Bioregional Knowledge Networks connect place-
based researchers across geographic areas, sharing 
ecological knowledge and management practices that 
emerge from long-term relationship with specific 
landscapes.  

Science developed through these types of alternative 
infrastructures would appear fundamentally different: 
responsive to immediate community needs, accountable to 
place-based ecological relationships, operating on consent-
based rather than extractive methodologies, sharing 
knowledge freely rather than hoarding it through intellectual 
property.  

African philosopher Bayo Akomolafe (2017) offers a 
sophisticated framework for moving beyond the false binary 
of relativism versus universalism through what he calls 
"post-activist" thinking. Rather than seeking to resolve 
complexity into stable categories, Akomolafe suggests that 
wisdom lies in learning to dwell productively within 
uncertainty and multiplicity.  This post-activist stance aligns 
with relational science's emphasis on context, flexibility, and 
respect.  

As Akomolafe (2019) argues, "coming down to earth" 
requires abandoning both the fantasy of universal objectivity 
and the paralysis of infinite relativism, instead cultivating 
what he terms "response-ability" or the capacity to respond 
appropriately to the specific demands and gifts of particular 
moments and relationships.  

This is science freed from institutional constraints that have 
distorted it toward extraction and control. It's science 
reverted to its natural form where science can ask questions 
life is willing to answer, because it operates through 
relationship rather than domination.  

Conclusion 

In the natural sciences, colonial legacies persist through 
systems like scientific naming practices, property rights, and 
institutional gatekeeping. These mechanisms function as 
active constraints that prioritize extraction over relationship, 
possession over process, and control over collaboration. 

Most of what currently gets labeled as 'decolonizing science' 
within academic contexts are minor reforms that leave 
extractive foundations intact. Genuine relational 
methodologies are either marginalized to the point of 
invisibility or exist entirely outside academic recognition. 

Nature-based knowledge systems and relational 
methodologies show that rigorous inquiry can emerge from 
partnerships rather than possession, from consent rather 
than control. These approaches generate insights 
unavailable through extractive models while maintaining 
empirical accountability to communities, ecosystems, and 
the natural world. 

The transformation toward relational science is practical 
necessity. Science that treats the world as passive resource 
for human manipulation cannot engage with complex, 
intelligent, adaptive systems. 

Decolonization requires moving beyond the subject-object 
dualism that positions humans as observers of inert nature, 
toward recognition of agency, intelligence, and creativity 
throughout the living world. The work begins with 
acknowledging and condemning colonial legacies and 
investing in relationships of reciprocity and accountability. 
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This analysis may present an uncomfortable reality for 
academic readers: you cannot decolonize the master's house 
while living in it. The existing institutional domination is not 
a side effect of Western science - it is Western science.  If  
researchers are serious about decolonizing the natural 
sciences, they have to step outside the institutions that make 
decolonization impossible.  
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