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RESUMO

Esta pesquisa analisa os métodos e desafios da coprodugio de conhecimento entre atores
externos e povos indigenas e comunidades locais nos esfor¢os de sustentabilidade
amazonica, buscando construir pontes éticas e inclusivas entre diferentes sistemas de saber.
Embora o papel do conhecimento indigena na conservagao e governanga seja amplamente
reconhecido, ainda ha uma lacuna significativa, marcada pela auséncia de ferramentas e
métodos praticos que favorecam a integracio efetiva do Conhecimento Local Indigena.
Para enfrentar essa lacuna, o estudo reine percepgoes obtidas por meio de revisio de
literatura, revisdo de escopo sobre o contexto amazonico, analise qualitativa de 14 estudos
de caso e seis entrevistas semiestruturadas com participantes indigenas, locais e externos,
vinculados a trés iniciativas de cocriacgio.

As revisdes efetuadas destacaram a importincia de incorporar o Conhecimento Local
Indigena como resposta as ameagas das industrias extrativas, das mudangas climaticas e do
desmatamento. A analise dos casos revelou padrGes recorrentes para uma colaboragio
bem-sucedida, como a valorizagdo das epistemologias indigenas, o uso de metodologias
participativas lideradas pelas comunidades, a promogio de governanca multiescalar, a
influéncia do conhecimento indigena sobre politicas publicas, a geragao de co-beneficios
socioecolégicos pela bioeconomia e a adogao de abordagens baseadas em direitos e justica.
Observou-se, entretanto, escassez de registros detalhados dos processos, o que limita o
avango metodologico.

As entrevistas mostraram que o intercimbio de conhecimento depende de relagdes de
longo prazo e compromisso mutuo, sendo mais eficaz quando mediado por praticas
vivenciais — como oficinas, caminhadas e narrativas coletivas — em vez de formatos
abstratos. Persistem desafios ligados a diferengas epistemoldgicas, barreiras logisticas e a
necessidade de garantir continuidade estrutural. Conclui-se que a coprodugio equitativa
requer mudanca de paradigma, priorizagao de metodologias adequadas e apoio a autonomia
indigena, favorecendo colaboragdes sustentadas que impulsionam um desenvolvimento
justo e duradouro na Amazonia.

Palavras-Chave

Conbecimento  Indigena; Coprodugdo de Conbecimento;  Sustentabilidade; Conservagao;  Floresta

Amazionica



ABSTRACT

This research investigates the methods, and inherent challenges in the co-production of
knowledge between external actors and Indigenous Peoples and Local Communities
(IPLC) in Amazonian sustainability efforts. The investigation aims to contribute to bridge
diverse knowledge systems in an ethical and inclusive way. While the literature
acknowledges the critical role of IPLCs knowledge in conservation and governance, a
significant knowledge gap persists, marked by a deficit of practical tools and methods for
Indigenous Local Knowledge (ILK) inclusion. Addressing this gap, this study synthesizes
insights from: authors-based literature review, scoping review of amazonian context,
qualitative content analysis of 14 case studies, and six semi-structured interviews, including
external and indigenous/local participants, from three distinct co-creation initiatives.
The reviews underscored the need of integrating ILK to counter threats from extractive
industries, climate change, and deforestation. The case study synthesis identified six key
patterns for successful collaboration: (1) prioritizing Indigenous epistemologies, (2)
adopting patticipatory/community-led methodologies, (3) fostering multiscalar governance,
(4) using ILK knowledge for policy influence, (5) realizing socio-ecological co-benefits
through bioeconomy, (6) and employing rights-based/justice-oriented approaches. A key
finding was the predominant lack of detailed process documentation, limiting insights into
specific methods and tools. In-depth interviews revealed that successful knowledge
exchange is based on relational, long-term engagement and commitment. ILK was most
effectively transmitted through practice-based, experiential methods (hands-on workshops,
forest walks, collective storytelling), rather than abstract, textual formats. Common
challenges across the cases include distinct epistemologies, overcoming logistical hurdles,
and ensuring infrastructural continuity for long-term impact.
The study concludes that achieving equitable and effective co-productions necessitates a
paradigm shift towards genuinely prioritizing practical, adequate methodological designs.
Further, fully supporting Indigenous autonomy and transition from short-term
interventions to institutionally embedded, sustained collaborations at the speed of trust.
These findings provide critical empirical insights for developing culturally responsive
methodologies and ethical frameworks essential for accelerating just and sustainable
development in the Amazon and beyond.

Keywords:

Indigenous Knowledge; Knowledge Co-production; Sustainability; Conservation; Amazon rainforest
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1. Introduction

1.1 Contextual Setting

Although anthropic domination has resulted in significant improvements in
human welfare it is also identified as the major driver of critical negative global
changes in water cycles and water scarcity, climate, biodiversity loss, food
security issues and ecosystem deterioration mainly caused by the production
and consumption behavior in industrial and postindustrial societies (Mercon et
al., 2019; Norstrém et al., 2020).

Emerging sustainability challenges are interconnected, intractable,
complex, and influenced by various cross-scale drivers and feedback
mechanisms (Norstrom et al., 2020). These issues have arisen amid the
converging dynamics of colonialism, modernism, and industrial capitalism,
which practices and logics are structured by distinct categories: society and
nature. This has generated an utilitarian notion of nature, fostered through
extractive resource practices (West et al., 2024) and has reached the
jeopardization of planetary boundaries which are essential for both societal and
environmental wellbeing (Norstrom et al., 2020; Planetary Boundaries, n.d.).
Against this background, there are endeavors to safeguard natural
environments through conservation measures and the establishment of
protected areas (West et al., 2024) alongside growing efforts to tackle global
social inequality (Minoia et. al., 2024).

In this context, Knowledge co-production is an increasing area in
sustainability science practice and research (Chambers et al., 2021). Its
underlying rationale is that to examine and tackle the complexity of current
unsustainability problems it is necessary to involve various groups of individuals
with distinct needs, and interests, who are plagued by political, social, and
administrative uncertainty (Norstrom et al., 2020). The turn to diverse
knowledge co-production is seen as a promising approach to progress in
multi-layered and complex topics (Norstrém et al., 2020; Chambers et al.,
2021).
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Here diverse refers to challenging the hegemonic idea of Western
scientific knowledge, the current dominant knowledge system, as the prevalent
standards-setting for research. The latter exists through practices, agents and
institutions that manage it including its production, transfer and use (Lam et al.,
2020). For informing decision-making, Western scientific knowledge is often
seen as producing the most accurate, rigorous, and useful evidence (Tengé et
al., 2021), as it employs the objectivity of measuring instruments to generate
data from field work that is then converted into information through
computer-based analysis (Tengo et al., 2021).

However, there is a growing rejection that scientific research alone
investigates and identifies problems, and delivers findings to society. The shift
towards multiple knowledge co-productions is expected to enable science to
have a greater societal impact, through more interactive collaborations between
non-academic and academic actors (Norstrom et al., 2020; Chambers et al.,
2021). Moreover, scholars highlight that collaborating with other knowledge
systems such as Indigenous local knowledge (ILK) and practices contributes
significantly to meet and overcome urgent sustainability challenges (locally and
globally).

Therefore, there is a growing emphasis and interest to mobilize and
incorporate ILK besides western-based science (Tengé et al., 2014, 2021;
Kadykalo et al., 2021). Several reasons support this claim. For one, ILK
embodies holistic, integrated, social and ecological knowledge, beliefs and
practices pertaining to the relationship of living beings, including humans, with
their environments and with one another (Hill et al., 2020a). ILK systems are
developed through adaptation, observations and experimentation over
centuries. These long-time co-evolutions can provide useful, valid knowledge,
as well as theories, methods and practices (Tengo et al., 2014, 2021; Malapane
et al., 2024), because it continuously evolves through innovations, interaction,
experiences and multiple knowledge types (written, oral, visual, tacit, gendered,
practical and scientific) (Hill et al., 2020a).

Furthermore, Indigenous People and Local Communities (IPLC) make up

just 5% of the world's population, but their homelands make for 22% of the
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planet's land area. These areas are located in regions with abundant
biodiversity. In fact, they manage 80% of the global biodiversity
(Fernandez-Llamazares & Cabeza, 2018; SDGs, 2019). The UN states that
Indigenous peoples, including their knowledge, are repeatedly underserved,
under-represented in the climate change discourse (Quinones, 2025;
Indigenous Knowledges and Climate Change, n.d.; SDGs, 2019). There is thus
a significant ethical imperative to engage with various actors, such as IPLC, in
the process of decolonizing knowledge (Lam et al., 2020) whilst fighting a
growing decline in cultural diversity (Hanspach et al., 2020; Elands et al., 2019)

In short, because of how ILK is and how it can contribute; because of
indigenous communities’ high stake in the biodiverse natural environments that
they live in, and the impact of changing environmental conditions affecting
IPLCs lives and knowledge, these communities should be more and better
included in projects/research related to these ecosystems. Namely ILK inclusion
in knowledge co-production for sustainability transitions should seek a plural
understanding of such transitions, moving past the epistemic supremacy of
western scientific knowledge (Lam et al., 2020). It should, recognize and
incorporate ILK in the design and implementation of operative environmental
governance solutions, policy, research, and ecosystem stewardship (e.g. in
biodiversity assessments, conservation, environmental research management)
(Tengo et al., 2021; Kadykalo et al., 2021; Lam et al., 2020).

The issue of how to have a meaningful, true inclusion of ILK in such
collaborations remains nevertheless a critical gap in the literature. There is a
lack of appropriate methods and tools for ILK inclusion in projects and science.
Experiences of which practices and activities work, or not, have been rarely
mentioned, despite the urgent need to inform on how to bridge and mobilize ILK
(Tengoé et. al., 2021; Lam et. al. 2020; Malmer et al., 2020; Hill et al., 2020a).
This knowledge gap of appropriate methods and tools in collaborations
with ILK is the core research problem | address in this thesis.

As a research context | focus on tropical rainforest. In particular, the
Amazon rainforest which is the biggest remaining tropical forest in the world

(Butler, 2024). Its values and global ecosystem services are vital and diverse
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(Foley et al., 2007), such as its crucial contribution to the global climate balance
(Londres et al., 2023). Moreover, this region has been identified as one of the
most culturally and biologically diverse areas worldwide (Loh & Harmon, 2005).
In addition, complex, conflictive, and diverse socio-ecological systems in the
Amazon rainforest include critical sustainability issues such as resource
exploitation, deforestation and forest degradation, which threaten the
ecosystem (Londres et al., 2023) and its inhabitants, such as IPLC (Truijillo,
2023; Juhasz, 2023).

Through generations of living within specific ecosystems, IPLCs have
developed deep, context-specific ecological knowledge essential for effective
forest conservation and restoration. Their territories make a substantial
contribution to global biodiversity preservation and represent a critical
component of climate change mitigation efforts (Londres et al., 2023; Garcia et
al., 2024). Diverse Amazonian initiatives integrate ILK with sustainable
rainforest management—ranging from state-led to community-based
efforts—and have fostered local innovation and resilience. Though vital for
regional sustainability, these initiatives remain largely overlooked in academic
research (Brondizio et al.,, 2021a). Furthermore, their potential is frequently
insufficiently recognized as transformative pathways. Numerous social and
environmental projects in the Amazon use forest based land-use techniques
and practices to support local livelihoods and encourage rural sustainable
development (Londres et al., 2023). Recent discourse increasingly emphasizes
the importance of recognizing and integrating IPLCs knowledge into scientific
and policy frameworks for conservation. Advancing this integration requires
innovative, collaborative mechanisms that facilitate equitable partnerships and
support sustainable, long-term environmental governance (Malmer et al., 2020).
Due to these numerous characteristics of this geographical region, and its
particular relevance and potential, this thesis focuses on the Amazon region.
The topic of inclusive methods and tools is examined with regard to the

Amazonian context.
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1.2 Key Definitions

The following section introduces the key concepts used in this thesis, its
similarities and differences. Of particular interest are the definitions regarding
indigenous people, indigenous knowledge forms and the diverse knowledge
collaboration forms in the context of sustainability transitions.

Purcell (1998) states that “The word indigenous has been used to refer to
specific groups of people defined by the criteria of ancestral territory, collective
cultural configuration, and historical location in relation to the expansion of
Europe. Since the 1980s, however, the term has evolved beyond its specific
empirical reference. Combined with the term knowledge, it has come to signify a
social science perspective as well as a philosophical and ideological position
(...)" (Purcell, 1998, p.1).

To this effect, when talking about Indigenous and local knowledge and
indigenous peoples and local communities, Hill and colleagues (2020a)
highlight that these terms have different meanings in different contexts and
geographical areas (Hill et al., 2020a). In sync, “Philosophers of science,
activists, and practitioners of indigenous knowledge have debated the status of
indigenous knowledge with respect to science. Indigenous knowledge is often
used synonymously with local knowledge or ethnoscience, indicating a body of
knowledge specific to a certain culture. Science and Technology Studies
scholars, however, suggest that all knowledge, including scientific knowledge, is
specific to its context” (Philip, 2015, p.1). Furthering this argument, Lam et al.
(2020) defined Indigenous local knowledge or traditional ecological knowledge
as “a cumulative body of knowledge, practice, and belief, evolving by adaptive
processes and handed down through generations by cultural transmission,
about the relationship of living beings (including humans) with one another and
with their environment” (Berkes, 2018, p.8).

In sustainability transitions research, according to the literature review of
Lam and colleagues (2020), the term ILK is used as an umbrella term of
indigenous, traditional, or local knowledge systems. Some authors use just one
description, but most papers (n = 60, 74%) used synonymously different terms
(Lam et al., 2020).
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Further Tengd and colleagues (2021) state that some projects working
with citizen science, aiming to engage ILK-holders, use the term Indigenous
science. In fact, indigenous people and local communities are in some cases a
crucial group of citizen scientists, but the term science may or may not be
acceptable or adequate to all ILK holders due to the historical legacies of
colonialism (Tengo et al., 2021).

In this thesis, in sync with Lam and colleagues (2020), the collective term
indigenous local knowledge (ILK) is applied to refer indistinguishably to the
knowledge types of traditional ecological knowledge, indigenous science, and
indigenous knowledge. This is done to find a common term amongst the

literature cited.

1.3 Research Design

1.3.1 Problem(s) Definition

This thesis builds on a critical and current problem: the lack of methods
and tools to enable the inclusion of ILK in knowledge co-production practices.
This problem (Figure 1) will be investigated in the context of the Amazon
rainforest, and its specific socio-ecological problems as well as its conservation,

sustainable development, management and use.

Lack of methods Amazon's social
and tools for ILK environmental
inclusion conflicts

Figure 1: Problem Definition, by Author (2025)
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1.3.2 Hypothesis and Key Research Question

Three hypotheses originated from my initial research exploration on ILK
inclusion in sustainability research and practice:

1. ILK is a critical element of just and ethical decision-making in the
Amazon rainforest.

2. ILK enriches and holds key answers to sustainability problems in the
Amazon.

3. There are insufficient methods and practices to enable the inclusion of
IPLC and ILK in sustainable transition/development research and

practice.

Out of these hypothesis springs my key research question:
How to better include ILK in Sustainability research and practice in the

Amazon?

1.4 Aim and Objectives

The primary research aim is to identify knowledge co-production methods
and tools to facilitate the inclusion of ILK in sustainability endeavors such as
local initiatives, NGOs and policy frameworks. The results of this thesis can
contribute to inform future sustainability projects/studies of adequate ILK
inclusion methods. By pursuing these following four objectives, this research
aims to contribute to a more ethical, just, inclusive and plural collaboration
between diverse actors and knowledges, specifically in projects related to
environmental management, sustainable development and conservation
projects in the Amazon.

To achieve this aim, the following objectives will be pursued:

1. To provide an overview of Maria Tengd’'s work including current
knowledge co-production research, approaches and frameworks,
additionally identifying strengths and weaknesses.

2. To outline the current situation of Amazon conflicts related to
unsustainable land-use practices and conservation efforts, further the

impact on IPLC.
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3. To investigate amazonian-based projects which included ILK, to identify
the methods and tools used in their collaborative processes and evaluate
their usefulness according to participants' perceptions.

4. To propose a typology of ILK inclusion methods based on the evaluation

of findings.

1.5 Methodology

The structure of this thesis builds on the Design Council Double Diamond
Framework (Design Council, n.d.), which consist of the four work phases:
discover, define, develop, deliver.

This thesis follows a mixed-method approach, including an author-based
literature review, multiple case study analysis, semi-structured interviews and
thematic analysis of interview transcripts. The combination of these research

methods allows a comprehensive exploration of the research topic at hand.

1.5.1 Literature Reviews

(1. Exploratory Review) Initially to approach the topic /LK Inclusion an
exploratory literature review using the keywords; Indigenous Local Knowledge;
Inclusion; and Sustainability, was conducted on the platforms Web of Science’
and Scopus®. These two platforms were chosen because both are
multidisciplinary databases, the information provided indicate the active journals
that cover current and relevant research; and they play a prominent role in
shaping potential research fields (Chadegani et al., 2013). This bibliographical
exploration was applied to approach the research topic, get an general overview
of the current research landscape, introduce and frame the topic, as well as
identify knowledge gaps.

Three applications were used to discover and categorize the related topics

and visualize the literature and authors’ interconnections:

" URL: https://www.webofscience.com/wos/woscc/basic-search
2 URL: https://www.scopus.com/search/form.uri#basic
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(1.1) The application's VOS viewer®, was used to show a word network
visualisation of related other topics (including current trends and potential
areas for further research) related to publication data that includes the
keywords Indigenous Local Knowledge; Inclusion; and Sustainability.
The findings revealed, the topics e.g. climate change, biodiversity,
conservation, management are closely related to these keywords, which
already provides an understanding in which fields ILK has been
incorporated.

(1.2) Open Knowledge Maps* was used to identify the most relevant
publications related to the same three keywords (Indigenous Local Knowledge;
Inclusion; Sustainability). The recommended research papers are clustered into
main topics, the cluster “Indigenous and local knowledge, Biodiversity and
ecosystem services” and “Indigenous knowledge systems, Forest education,
Knowledge diversity” best fit the topic of this thesis’ endeavor. Therefore the
publications of these groups were included.

(1.3) Litmaps® was mainly used to visualise the most important authors of
the research area of Indigenous Local Knowledge Inclusion in
Sustainability science and practice. With this tool Maria Tengd stood out
as one of the authors most cited in this research field.

(2. Author-based Review) In order to structure the literature review, an
approach was adopted, focusing first on the work of Maria Tengd, who is
recognized as a leading figure in the field of Human-Nature Relationships. The
decision to center the review on this particular author was guided by several
methodological considerations.

First, Tengd and colleagues have made foundational and sustained
contributions to the development of the field. Their seminal work, beginning with
the Multiple Evidence Base approach (Tengoé et al., 2014), has shaped both the
theoretical and practical methodological directions of contemporary research on

knowledge co-productions with ILK. This is evidenced by the high frequency of

3 URL: https://www.vosviewer.com/
4 URL: https://openknowledgemaps.ora/
S URL: hitps://www.litmaps.com/
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citations, the adoption and application of this conceptual framework in
subsequent studies and practice.

Second, the breadth and depth of Tengd’s collaborative work provide a
comprehensive lens through which different perspectives and debates can be
systematically analyzed. Their body of work encompasses both theoretical
models and empirical applications, making it suitable as a central axis for
mapping out key themes and methodological innovations in the area, as well as
weaknesses such as knowledge gaps.

Third, this selection enhances analytical clarity and consistency in the
review process. By anchoring the literature review in one authoritative body of
work, it becomes possible to trace thematic developments more systematically,
while also critically examining points of divergence with other scholars. For
these reasons Tengds’'s work serves as an anchor for organizing and
synthesizing the broader body of research, ensuring both depth and analytical
coherence.

Tengd’s identified 84 publications (with her as an author or co-author) were
examined based on a title and abstract review to identify those most relevant to
the topic: inclusive approach, frameworks, methods/tools and practices of
diverse knowledge co-production (Figure 2). Articles that were directly relevant
to these topics were included. 13 publications were selected to conduct a
full-text review, to synthesize the literature content.

Additionally a search for complimentary literature was conducted on the
search engine Web of Science using the keywords: /Indigenous Local
Knowledge, Sustainability, Knowledge Co-Production, Inclusion. Out of 101
publications, 55 were available with open access, of which 15 were selected
according to the title and abstract information, because these publications
inform about knowledge co-production approaches and methods. The literature
search was also conducted on Scopus, with the same strategic approach and
keywords as just described. The result showed two published papers, which
overlapped with the publications on Web of Science. This extension of literature

from other authors was included to find approaches, contradiction and
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differences within the research field, expanding the literature. The following

figure visualizes the selection process of the literature review.

Author-based Search:

MARIA TENGO
SEARCH ENGINE: PUBLICATIONS:
Research Gate Total Number: 84

Selection*: 13

Topic-based Search:
INDIGENOUS LOCAL KNOWLEDGE INCLUSION IN
KNOWLEDGE CO-PRODUCTION FOR SUSTAINABILITY

SEARCH ENGINE: KEYWORDS: PUBLICATIONS:
Web of Science ;l\l?\ldggenous Local Knowledge' Total Number: 101
fﬁétamabimyl Open Access: 55
‘Knowledge Co-Production’
AND Selection*: 15
‘Inclusion’

Literature Review:

Total Number of Publication: 28 Full text review
(no overlaps)

*Selection based on title and abstract review, most
relevant publication related to research topic: inclusive
co-production methods and tools.

Figure 2: Literature Selection Process, Source by Author 2025
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(3. Scoping Review) A second literature review (including scientific papers
and grey literature, e.g. websites and news reports) regarding IPLC and ILK in
the Amazon was conducted to portray the sustainability problems in the
Amazon, which affect IPLC, their territory and knowledge. This was
accomplished to provide an overview of the current regional situation. The use
of the keywords: Indigenous local Knowledge, Indigenous People Local
Communities, Amazon, was applied. Additionally, the tracing of citation chains
was conducted. Grey literature is included in the review because
socio-ecological issues in the Amazon—such as deforestation, illegal mining,
land grabbing, climate-driven ecosystem shifts, and their impacts on
Indigenous/local communities—develop faster. Grey literature (e.g., NGO
reports, governmental assessments, Indigenous organizations’ statements,
environmental agency briefings) often documents these dynamics first.
Including grey literature allows researchers to access more current and locally
grounded data, improving the timeliness and completeness of the review
(Reyes-Garcia et al., 2019; Paez, 2017).

1.5.2 Case Studies

Case studies in general can be defined as an empirical approach that
thoroughly examines a current phenomena through a systematic, in-depth
investigation in an actual setting, within its real-world context (Rule, 2024).
Despite being frequently linked to qualitative research, case study research is
becoming more widely accepted as being compatible with mixed methods
research (Rule, 2024) such as in this thesis. The majority of multiple case
studies are likely more robust and compelling than single-case study research,
because multiple viewpoints of various participants shed light on the study's
subject (Yin, 2018). Opportunities for investigating the relationships between
and across disciplines/fields of case study research are presented by the more
recent interdisciplinary confluences in fields like environmental studies and
cultural studies, amongst others (Rule, 2024). To gain a deeper understanding
of complex social-ecological systems, in-depth structured case study

comparisons are often used to leverage theories and gain general insights from
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specific phenomena with common features (Pahl-Wostl et al., 2022). Case
studies of knowledge co-production and action addresses diverse sustainability
issues at local to global scales (Chambers et al., 2022).

This study adopts a multiple case study design (Yin, 2018) situated within
a regional and cross-national context. This geographical limitation was selected
to investigate place-based issues in the Amazon region, connected to and
influencing IPLC and their knowledge in this particular region. It examines how
Indigenous and Local Knowledge (ILK) is integrated into knowledge
co-production processes to tackle and investigate such issues. The
investigation aims to identify and analyze methods that enable ILK inclusion,
thereby providing a basis for cross-case comparison to reveal both
generalizable patterns and context-specific variations in practice.

Case selection is guided by three core criteria: (1) initiatives must involve
knowledge collaborations incorporating ILK; (2) address sustainable
development, land/forest use, environmental management, or cultural and
environmental conservation; (3) and be based in the Amazon region. Cases are
intentionally drawn from multiple Amazonian countries to capture geographical
and governance diversity while recognizing shared socio-ecological challenges
(see Chapter 3). It incorporates cases operating at regional, national, and global
scales, offering a comprehensive view of diverse approaches to sustainability
and ILK integration across the Amazon. The final selection of 14 case studies is

presented in the following table (comprehensive details in Appendix 1).

1. Floating Fab Lab 8. Indigenous Approach on Biological Diversity

2. Cuia Colab 9. Indigenous Storytelling for Conservation

3. Kayapo Project 10. Future Proofing Conservation

4. CoFruta 11. Community-based Monitoring

5. Collaborative Fire Management 12. Kawsak Sacha - Living Forest

6. Win-Win Conservation 13. Earth Innovation Institute

7. Alliances for National Park 14. Intergovernmental Science-Policy Platform on
Biodiversity and Ecosystem Services

Table 1: Selection of 14 Case studies, by Author 2025
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To enhance complex social-ecological understandings, in-depth structured
case study comparisons with a comparative qualitative content analysis was
applied to gain general insights from specific phenomena with common features
(Pahl-Wostl et al., 2022) in this research, knowledge co-production processes
which incorporate ILK. More comprehensively, this analysis was conducted to
reveal multiple reported viewpoints and shed light on the research's subject
(Yin, 2018) of choices regarding participation activities, in particular the
methods, tools, approaches and practices to work with IPLC and include ILK.
The decision to investigate these case studies was done, to provide additionally
to the theoretical research also empirical examples of knowledge collaborations,
as real-world evidence. As a result, firstly this analysis reveals which
methods/tools have been applied in each case study. Secondly synthesized
patterns are presented, which emerge in these case studies collaborations

when viewed collectively.

1.5.3 Interviews

Semi-structured interviews represent a central qualitative method in social
science research, designed to ensure comprehensive coverage of relevant
topics (Karatsareas, 2022). This approach was identified as appropriate for
examining the integration of Indigenous and Local Knowledge (ILK) in
knowledge co-production, given its flexibility and adaptability as a data
collection tool. Such interviews promote reciprocity between interviewer and
interviewee, offering participants the opportunity to articulate detailed and
nuanced perspectives while enabling researchers to probe emerging themes
(Kallio et al., 2016; lan, 2024; Turner & Hagstrom-Schmidt, 2022). Typically
structured around open-ended questions, these interviews encourage
participants to elaborate on their experiences, while closed yes/no-questions
are used sparingly and usually followed by open-ended prompts to elicit deeper
insights (Karatsareas, 2022). Despite their strengths, challenges arise in coding
and analyzing narrative data, as researchers may struggle to identify consistent

patterns and themes across transcripts (Turner & Hagstrom-Schmidt, 2022).
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To complement the findings of the case studies, key stakeholders from
each case were identified and contacted to enable a more in-depth examination
of the collaboration processes. The decision to conduct additional
semi-structured interviews aimed to obtain practical insights directly from
participants—specifically, one Indigenous and one non-Indigenous individual
per case study—who had actively engaged in knowledge co-production.

As highlighted by Norstrém et al. (2020) conducting participant interviews
at the conclusion of the project represents an appropriate method for assessing
needs and objectives related to plurality, as well as for evaluating the quality of
interactions among actors, interviews provide valuable data on participants’
perceptions. By including both Indigenous and non-Indigenous knowledge
holders as interviewees, the potential for bias arising from privileging a single
perspective was reduced, ensuring a more balanced representation of
experiences (Norstrom et al., 2020).

Participants’ assessments of the utility of specific methods and tools may
have differed; however, all perspectives were considered equally important for

the overall evaluation. Table 2 presents the interviewees and their projects.

1. Project: FabLab Peru | 2. Project: Cuia Colab 3. Project: Kayapo
Interviewees: Interviewees: Interviewees:
A1. Benito Juarez A2. Andrea Bandoni A3. Matthew Aruch

B1. Zoila Ochoa Garay B2. Silvane Almeida Maduro | B3. Poyre Mekragnotire

Table 2: Interviewee overview, by Author 2025

The interviews were transcribed following the Intelligent Verbatim
Transcription standards as recommended by Streefkerk (2023), also called
Simple Transcriptions (Dresing et al., 2015). This involves the removal of
irrelevant words and repeated sentence fragments. These minor edits were
implemented to enhance readability and to facilitate more efficient access to the
substantive content of the conversations. All omissions concerned elements

that did not contribute relevant information to the interview topics or the overall
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research objectives and were therefore excluded. Particular care was taken to
ensure that no alterations were made to the meaning or nuance of participants’
responses. The primary objective of the interviews was to obtain information
that enriches the research topic; the application of intelligent verbatim
transcription effectively supported this goal. Consequently, the use of fully
verbatim transcription was deemed unnecessary (Streefkerk, 2023; Dresing et
al., 2015).

Lastly, to analyse interview transcripts a thematic analysis is a suitable
method for analyzing qualitative data across a data set (Kiger & Varpio, 2020).
The interview answers of the transcripts were included in a thematic analysis to
find similarities and contradictions amongst the different (indigenous and
non-indigenous) participants' answers from each of the three projects. Whereby
viewpoints were compared whether the two interviewee types had similar or
distinct experiences in their projects, especially regarding the applied methods.
This was designed to avoid bias and should prevent one side from being
favored over the other, i.e. to give a voice to both indigenous and
non-indigenous participants to share their experiences of the collaboration
process.

Turner & Hagstrom-Schmidt (2022) describe, for interpretation of the data,
summarize it in codes or themes of information, which are consistent
expressions/ideas that were common among interviewees. This qualitative
analysis focuses on the two main categories: During the conduction process,
and After Finalisation. These two categories include the core themes:
representatives, constraints, knowledge treatment, power and decision making,
common understandings, joined problem definition, mutual trust, scale,
outcome, impact, output, which have been identified by the literature as crucial
topics in knowledge co-production processes. The questions in the interview
guide were already based on these themes, which facilitated the analysis of the
interview answers, as they were already structured. Then the findings were
generalized, evaluated and compared with the findings of the literature review,
contradictions were discussed (see Chapter 6). Comprehensive details of the

findings are presented in the table in Appendix 3.
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The structure of this thesis builds on the Design Council Double Diamond

Framework (Design Council, n.d.), which consists of the four work phases:

discover, define, develop, deliver. Each phase (Figure 3) is complemented with

its main tasks and goals.

Chapter 1
1 . k.
» Introduction of Research
LLy - key definition
C>) - exploratory research approach
O - key literature and authors
(75 - connected disciplines and topics
) i - introduction of topic and research design
Chapter2& 3
A N 4 e,
2 Literature review 1: Literature review 2:
% Maria Tengo research Amazon
™ - authors based literature review === . value and global significance
8 - current research state - sustainability issues:
knowledge gaps, strength and presence and future threats
weaknesses of knowledge co- « impact on IPLC and ILK
production \ J
- identifying approaches and
frameworks
. J
Chapter 4 &5
3 . N . d . N
5. Case studies Interviews Thematic
O | - selection of case * preparation and Analysis
—4 studies conduction of . -
g - analysis regarding interviews ) ranlscr_lp '?:‘ -
= mallieasAonls . :Sr?'l!rﬁ: Oanrc? réz(r:’rr:pasr'son
(@] - summary of findings ) Y parl
\ \. S
4  Chapter5&6
(o e f
L Discussion Conclusion Delivery and
>
E - discussion of findings - summary and conclusion ) "‘, Hieseniaton
o

Figure 3: Thesis Structure Mapping, Source: Author, 2025
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The thesis is structured as follows:

Chapter 1. introduces the context of the research. Key definitions are
presented alongside its Methodology, Hypothesis, Problem setting, Key
Research Question and structure.

Chapter 2. presents an author-based literature review, to present and
examine possible approaches, knowledge gaps and risks regarding ILK
inclusion.

Chapter 3. contextualizes the research geographical area—the Amazon
rainforest.

Chapter 4. explores ILP/IK inclusion in knowledge co-production in
Amazon-conservation and thus brings the two topics of the literature
review together.

Chapter 5. reports the findings of the interviews

Chapter 6. discusses research findings, conclusions as well as
recommendations for further research.

Last but not least, Chapter 7. presents a short overview of the conducted

research key messages.
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Chronogram
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CHRONOGRAM

Topic Definition
Literature Exploration
Problem Definition

Time Schedule Preparation
Research Question Definition
Aim and Objective Setting
Methodology

Literature Review 1 and 2
Formulation of Main Part
Case Study Selection
Analysis of Case Studies
Interview Preparation
Conduction of Interviews
Thematic Analysis

Summary of Findings
Discussion and Conclusion
Proofreading

Final Adjustments

Delivery

Figure 4: Chronogram, Source: Author, 2024
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2. Literature Review

2.1 A Brief Genealogy of Knowledge Co-Production

Knowledge co-production, over the past 40 vyears, has become
increasingly prominent. It forms part of a loosely linked and evolving cluster of
development approaches. New forms of producing knowledge started to
emerge as a response to the emerging, complex social, economic and
environmental challenges (Norstrom et al., 2020). These approaches are
problem focused, context-driven and require multidisciplinary engagement
whilst increasingly involving non-academic actors in knowledge-creation and
research. For example, participatory research originated from Kurt Lewin's
work, then it developed across multiple academic disciplines in the 1970s,
focusing on adaptive environmental management assessment and studies of
suppressed communities in developing countries.

The introduction of the idea of participation happened through an
extension of a peer-community to deal with societal problems with high
uncertainties-and-decision stakes. Further developments that stressed its
mission-oriented problem-solving nature were named ‘mode 2’ knowledge
production. As such, in the 1970s, the term ‘co-production’ was coined by
Elinor and Vincent Ostrom. It was used to describe how public services were
not only provided by government agencies in a one-way from state-to-society,
but as a collaborative product of the whole society. The idea of citizens as
‘co-producers of public services’ was introduced to demonstrate that the
provision of basic public services like, for example, policing relied on both police
and citizens. Within the field of public administration co-production spread
quickly, and currently includes both state-initiated (top-down) and
social-movement-initiated (bottom-up) processes.

In the context of sustainability research, knowledge co-production is
defined as the: “Iterative and collaborative processes involving diverse types of
expertise, knowledge and actors to produce context-specific knowledge and
pathways towards a [more] sustainable future” (Norstrom et al., 2020). As it
evolved, two broad approaches emerged, one ‘normative’ and pragmatic that
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views co-production as a conscious collaboration to achieve common goals
between different actors. The other ‘descriptive’, which examines how society
and science constantly influence each other in expected as well as unexpected
ways, as all knowledge is continually co-produced and shaped by the latest
social order. Despite tensions among these approaches they often merge in
different ways (Norstrom et al., 2020). This historical introduction does not claim
to be exhaustive but rather attempts to give a brief introduction of Knowledge

co-production history.

2.2 How to include ILK?

Qualitative and open research on Indigenous and Local Knowledge (ILK)
offers significant potential due to its accessibility, reliability, and cost efficiency
(Lam et al.,, 2020). Such approaches provide a valuable complement to the
predominantly quantitative orientation of Western science by capturing holistic
and context-dependent dimensions of ILK that are not easily addressed through
reductionist methods (Lam et al.,, 2020). Empirical analysis shows that ILK
research in the context of sustainability transformations relies primarily on
qualitative methodologies. Approximately 68% of reviewed studies employed
exclusively qualitative methods, particularly focus-group discussions and
semi-structured interviews, while 32% combined qualitative and quantitative
approaches. This methodological preference reflects the inherent complexity of
ILK systems and the need for in-depth, context-sensitive inquiry (Lam et al.,
2020).

However, existing research tends to emphasize Indigenous Peoples and
Local Communities’ (IPLC) adaptive practices without systematically examining
the environmental strategies they use to steer ecosystems toward specific
outcomes (Lam et al., 2020). Moreover, while qualitative approaches dominate,
the range of applied tools and techniques beyond the commonly used
focus-group discussions and semistructured interviews remains insufficiently

explored.
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2.2.1 Principles for Knowledge Co-Production

Norstrdm and colleagues (2020) outline four general principles (Figure 5)
which aim to secure a high quality of knowledge co-production for sustainability
research and practice, which are: (1) context-based; (2) pluralistic; (3)

goal-oriented; and (4) interactive (Norstrom et al., 2020).

< Knowledge co-production for sustainability research >

Context- Goal- ;
based oriented Interactive
Situate the process in a Explicitly recognize the Articulate clearly defined, Allow for ongoing
particular context, place, multiple ways of shared and meaningful learning among actors,
or issue knowing and doing goals that are related to the active engagement and
challenge at hand frequent interactions

Figure 5: Four Principles for knowledge co-production in sustainability research, Norstrom
et al., 2020, p.3

(1) Knowledge co-production operates most effectively when it is
context-based, pluralistic, goal-oriented, and interactive. It must be
embedded within clearly defined social, economic, and ecological settings,
which may be local, regional, national, or global, and should account for
the specific problems, taking into account needs, and interests of different
social actors (Norstrom et al., 2020).

(2) A pluralistic approach ensures the inclusion of multiple forms of
knowledge and perspectives, integrating academic disciplines with
non-academic actors. This diversity enriches understanding of
sustainability challenges and enhances the quality of outcomes, though it
can also generate power asymmetries and higher transaction costs.
Systematic reflection is therefore essential to address unequal dynamics
and to surface differing values and visions (Norstrdom et al., 2020).

(3) Clear and shared objectives are crucial to goal-oriented co-production.
Common goals and intermediate milestones guide collaboration, allowing
actors to align strategies, resources, and expectations. Tools such as

theories of change can support collective understanding, though the
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complexity of contexts and delayed outcomes often limit the measurability
of impacts and the visibility of marginalized actors’ agency (Norstrom et
al., 2020).

(4) Finally, interactive processes—based on continuous dialogue,
collaboration, and knowledge sharing—strengthen the legitimacy,
credibility, and usability of the co-produced knowledge. Such engagement
increases the likelihood that research outcomes will be integrated into
decision-making and address participants’ needs effectively (Norstrom et
al., 2020).

Key insights of the four general principles of knowledge co-production for
sustainability highlight that during the processes particular social, economic and
ecological contexts should be considered, restricted to a defined set of issues
from the viewpoint of distinct social actors. Diversity is guaranteed when
multiple perspectives, including multi-discipline academics and participants, on
a common issue are shared to enrich the picture of the sustainability problem.

In addition, the development process should include a joint definition of
objectives and goals, success metrics, co-production design, as well as problem
definition. Frequent, regular interactions and conversations among the actors
during the whole project are essential because interactions and timing influence
the quality of knowledge co-production processes (Norstrom et al., 2020).

This study clarifies, the four general principles of knowledge co-production
should be considered and incorporated in the collaboration process. Although,

the question remains, how can this be realised?

2.2.2 Knowledge Co-Working Strategy

Similar key-issues as aforementioned (Norstrom et al., 2020) also
influence the Knowledge Co-working strategy development. Hill and colleagues
(2020a), outline specific steps on how to conduct a collaboration which includes
IPLC. The strategy functions as a road map from regional to global, across
scale assessments. Figure 6 visualizes the ILK Approach, which results from
the analysis of the Intergovernmental Science-Policy Platform on Biodiversity

and Ecosystem Services (IPBES) decision document and IPBES assessment
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process. The following sets of practices are identified and grouped into four
main categories: (1) respecting rights; (2) supporting care and mutuality; (3)
strengthening IPLC and ILK; and (4) supporting knowledge exchange. The aim
is to empower, encourage, and inform IPLC in each phase. There are many
entry points for IPLC in the process, that provide them roles as authors,
nominators, reviewers, fellows, dialogue participants, observers (e.g. at Plenary
sessions) or organisers (e.g. communication events, other activities) (Hill et al.,
2020a).

Figure 6: Steps of the IPBES work strategy for ILK inclusion in assessments (Source: Hill et al.,
2020a, p.15)

In detail the four categories abovementioned refer to:
(1) Respecting rights means ensuring compliance to “Free Prior and
Informed Consent” (FPIC). One example of positive initiatives is applying

multilateral relevant agreements like the “UN Declaration on the Rights of
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Indigenous Peoples”. Avoiding any activities that may affect their rights
(Hill et al., 2020a). The ILK Approach includes generic questions as a
starting point for scoping. IPLC may have their own questions, so it is vital
to engage them in the initial scoping stage. For the requirement of details,
a dialogue workshop serves to allow for active engagement and
participation (Hill et al., 2020a).

(2) Supporting care and mutuality implies key capacities such as promoting
inclusiveness and cultural plurality; building trust; acknowledging the
customary, decision-making, time frames (although relatively slow);
respecting diverse ways of engagement (e.g. rituals and ceremonies) (Hill
et al.,, 2020a). The second assessment phase includes also the critical
evaluation by experts of the state of knowledge; also ILK-experts and
ILK-holders engaging with each other and acting as reviewers and
authors; and of IPLC in the conversations more widely (Hill et al., 2020a).

(3) Strengthening IPLC and ILK requires the promotion of activities in-situ,
in the place where the knowledge is governed, validated and produced.
Information storage is ensured in accordance with the relevant standards.
Furthermore, ensuring meaningful participation, building capacity; and
collaborating with already established IPLC networks and organisations
are important aspects (Hill et al., 2020a). This also includes the roles of
IPLC as observers at the plenary, accepting and approving the
assessment comes to the fore (Hill et al., 2020a).

(4) Supporting knowledge exchanges relies on a collaborative process of
problem definition. The recognition of knowledge systems working in
parallel should be promoted through exchange. Each knowledge system
has its own validation methods and histories. Empowerment dialogues are
conducted through iterative two-way processes (Hill et al., 2020a). The
application of the assessment findings happens. IPLC engagement in
workshops, targeting knowledge-policy and the development of
capacity-building tools and complementary communication is conducted.
Networks of IPLC can aid the implementation monitoring of assessment

findings (from local to global levels) (Hill et al., 2020a).



35

In short, ILK Approach consists of dialogue workshops as a method to
conduct multiple knowledge collaborations. In these workshops, IPLC’s rights
have to be respected, whilst IPLC’s engagement in the initial scoping stage is
highlighted. Respecting diverse ways of engagement such as rituals and
ceremonies, is recommended, as well as ensuring meaningful participation,

building capacity and collaborating with IPLC organisations/networks.

2.2.3 Multi-Evidence Base Approach

Framework concepts are proposed to integrate different types of
knowledge and theoretical perspectives, contributing to broader and more
inclusive understandings of research problems (Tengo et al., 2014). Building on
this foundation, Tengd and colleagues (2014, 2017, 2021) introduced the
Multi-Evidence Base (MEB) Approach. It first emerged from the “Guna Yala
Dialogue” in 2012, which laid the groundwork for a transdisciplinary expert
network and emphasized equity and integrity in cross-knowledge collaborations
(SwedBio, n.d.). The increasing use of conceptual frameworks aims to
overcome disciplinary limitations and strengthen transdisciplinary collaboration
(Tengo et al., 2014, 2021).

The MEB Approach seeks to connect scientific and Indigenous-local
knowledge systems, recognizing their complementary contributions to
understanding regional and global challenges (Tengd et al., 2014, 2021). It
positions different knowledge systems as distinct yet equally valid, enriching
assessments of issues such as sustainable resource use, environmental
governance, and land management (Tengo et al., 2017, 2021). This approach
has been further developed and tested in multiple projects, particularly within
science—policy—practice interfaces (SwedBio, n.d.).

Its core objective is to facilitate cross-fertilization, integration, and
co-production of knowledge, valuing differences between evidence types,
including those across scientific disciplines and between qualitative and
quantitative methods (Malmer et al., 2020; Tengl et al., 2014, 2017, 2021).
Crucially, it allows each knowledge system to be expressed on its own terms,

without privileging any as the external validator (Tengo et al., 2014). By actively
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engaging actors, institutions, and processes, the MEB Approach weaves
knowledge together through mutual respect and collaborative pathways (Tengd
et al., 2017, 2021). The MEB Approach is presented and visualized in the next

figures 7a,b and ¢, which show the process of knowledge-weaving.
Join:::lszﬁs;:nund

Generation
of new knowledge

Experts/knowledge holders
Diverse knowledge systems

Figure 7a: Working with diverse knowledge systems - whole process (Tengd et al., 2014,

p.587).

Figures 7a and b show the interweaving of science with other types of
knowledge, to build a more comprehensive knowledge base. This couldn't be

achieved by only one knowledge system by itself (Tengd et al., 2014, 2021).
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The MEB Approach proposes five interconnected tasks to guide respectful
collaboration between multiple knowledge systems: mobilizing, translating,
analyzing and negotiating, synthesizing, and applying (compare figure 7c)
(Tengoé et al., 2017).

Mobilizing emphasizes making Indigenous and Local Knowledge (ILK)
visible and shareable through culturally appropriate methods, which can also
revitalize marginalized knowledge systems. Translating ensures mutual
comprehensibility between scientific and Indigenous knowledge holders.
Analyzing and negotiating involve acknowledging agreements and
disagreements stemming from incommensurable knowledge systems.
Synthesizing focuses on integrating distinct perspectives into shared
understandings, and applying emphasizes the practical use of co-produced
knowledge for communities, researchers, and decision-makers (Tengé et al.,
2017).

A key principle of the MEB Approach is the equitable collaboration through
joint goal setting and shared problem formulation, which enhances the
effectiveness of knowledge integration (Tengo et al., 2014; Malmer et al., 2020).
Its application, for example in Indigenous climate adaptation pathways research
in central Australia, demonstrated how combining knowledge systems can
support climate resilience (Hill et al., 2020b). Empirical studies show that focus
groups, participatory scenario planning, community monitoring, fuzzy cognitive
mapping, as well as participatory maps, art or film, support MEB activities such
as mobilization, translation, and negotiation (Malmer et al., 2020; Tengo et al.,
2014, 2017). Equity is maintained through research agreements, intellectual
property protocols, and adherence to the principle of prior, free, and informed
consent, which must be secured throughout the project (Hill et al., 2020a;
Malmer et al., 2020; SwedBio, n.d.).

Validation remains nevertheless a central epistemological challenge.
Knowledge systems employ different criteria and methods, ranging from
quantitative experimental designs to qualitative interpretative approaches, which
complicates generalization across contexts (Tengo et al., 2014). The concept of

validity depends on instruments, data, and interpretations, as well as the
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collective judgment of those interpreting phenomena (Tengd et al.,, 2014).
Effective cross-system validation requires intersubjective processes that
recognize diverse worldviews and evaluation mechanisms (Tengo et al., 2014,
2021). While peer-to-peer validation and formal consultation mechanisms have
been proposed, further work is needed to clarify procedures that respect
customary control, ownership, and transmission of ILK (Malmer et al., 2020;
Tengod et al., 2021). The difficulty of balancing scientific governance structures
with open collaboration remains a key issue for the broader application of the
MEB Approach (Malmer et al., 2020).

2.2.4 Collaborative Pathways and Co-Production Agility

This study develops the concept of co-productive agility, understood as the
capacity of diverse actors to navigate tensions and power dynamics in order to
collaboratively define and implement transformative sustainability actions.
Initially, actors may not share common goals, but trust-building, accountability,
and reframing of perspectives over time can enable collective purpose and
action. According to Chambers and colleagues (2022), empirical analysis
identifies four interrelated pathways to transformation: elevating marginalized
agendas, questioning dominant agendas, navigating conflicting agendas, and
exploring diverse agendas (see Figure 8). Each pathway relies on cultivating
“agile spaces” through values such as humility, legitimacy, fairness, and safety,
and requires adaptive forms of facilitative leadership—ranging from taking the
lead in powerful spaces to stepping back in marginal spaces (Chambers et al.,
2022).
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Co-productive agility can reshape actors’ willingness and capacity to
collaborate and foster new paradigms, but it also faces significant obstacles. A
key challenge emerges when co-production processes are co-opted to advance
singular agendas, failing to address underlying political tensions. When these
tensions—such as between process and impact or exclusion and inclusion—are
navigated flexibly, transformative outcomes become possible. However, current
practice often prioritizes consensus and measurable short-term outputs over
deep engagement with disagreement, leading to superficial inclusion. Pressures
to demonstrate immediate results encourage the creation of large
multi-stakeholder platforms that can dilute power-sensitive engagement,
whereas more agile initiatives strategically limit participation to balance power
relations and ensure safer spaces for dialogue (Chambers et al., 2022).

Institutional structures rarely support facilitative leadership, which is
essential for co-productive agility. Effective facilitation requires abandoning rigid
progress metrics in favor of iterative, process-based evaluation approaches that
emphasize reflection and adaptive learning. Embedding researchers within
practice settings—rather than framing problems as knowledge deficits—enables
more flexible and responsive transformations. This, however, demands shifts in
governance and funding models to value processes that iteratively negotiate

tensions rather than aiming for linear solutions (Chambers et al., 2022).
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A core principle of co-productive agility is “staying with the trouble” of
difference, proactively transforming power relations rather than suppressing
conflict. Elevating marginalized agendas can stimulate questioning of dominant
narratives, enable safer exploration of diverse perspectives, and support the
navigation of conflicts even in polarized contexts. Learning networks and future
visioning processes can operate across multiple pathways, supporting broader
transformations across scales (Chambers et al., 2022).

However, interpretations of “marginalized” agendas are subjective and
context dependent, highlighting the importance of reflexively broadening
struggles for justice (Chambers et al., 2022). Greater attention to questioning
dominant agendas, exploring diversity, and navigating conflicts is needed to
avoid reproducing hierarchies in co-production processes. Finally, scaling
co-productive agility beyond local initiatives requires ensuring that global and
national efforts do not override local agency. Overall, this framework advances
understanding of how strategically engaging with difference and power
dynamics can foster more just and sustainable transformation pathways
(Chambers et al., 2022).

2.2.5 Modes of Knowledge and Action Co-Production

The study ‘Six modes of co-production for sustainability’ by Chambers and
colleagues (2021) examine diverse design and implementation choices that
shape co-production processes in sustainability transformations, particularly in
collaborative ecosystem management. It identifies six distinct co-production
modes, each characterized by different engagements with purpose, power,
politics, and transformation pathways, which in turn lead to varying outcomes
and risks. While some approaches foster systemic reframing of perspectives
and collective agency, others are more effective for influencing policy or
advancing specific solutions. Importantly, each mode entails potential
drawbacks, including the reinforcement of existing power structures, creation of
echo chambers, or co-option by dominant interests. Understanding these
connections provides a heuristic framework to guide the design of co-production

efforts and to anticipate their trade-offs (Chambers et al., 2021).
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The necessity of careful facilitation, long-term and multi-scalar
engagement, and the deliberate bridging of diverse values and perspectives to
achieve meaningful outcomes are highlighted. Co-production processes can
produce a wide range of impacts—from reshaping narratives, institutions, and
social relations to generating scientific knowledge and influencing policy—but
these outcomes are not easily achieved simultaneously. Notably, efforts
prioritizing scientific knowledge production often have limited broader
transformative results, whereas approaches emphasizing reflexive dialogue and
relational engagement are more successful at reframing agency and
perspectives (Chambers et al., 2021). The most transformative institutional
changes occur when co-production processes balanced critically reflexive and
action-oriented strategies, enabling unforeseen directions for collective action
(Chambers et al., 2021).

However, despite promising intermediate outcomes, the long-term
sustainability impacts of knowledge-and-action co-production remain uncertain.
This is largely due to insufficient monitoring of social and ecological change
during the process, making it difficult to attribute observed effects to
co-production. lterative monitoring and adaptive learning were associated with
stronger outcomes, emphasizing the need for more flexible evaluation practices.
Current funding and policy frameworks that demand predefined problems and
linear impact pathways constrain the transformative potential of co-production
(Chambers et al., 2021).

By critically examining assumptions about purpose, power, and pathways,
the study seeks to help researchers and practitioners navigate trade-offs and
risks inherent in different co-production strategies. The aims are to strengthen
transparency, foster critical reflection, and support more adaptive, inclusive, and
politically aware co-production practices (Chambers et al., 2021).

The specific tasks in each mode are presented: (1) to research solutions
more ‘realist’ investigative methods are applied such as ecosystem modelling;
(2) empower relatively marginalized actors through supporting initiatives of local
and indigenous communities directly; (3) fostering dialogues around

synthesized knowledge; (4) using ‘relativist’ methods such as critical social
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science methods to reframe technocratic narratives and shift practices/policies
that marginalize social concerns, supported by multi-scalar networks; (5)
facilitation techniques and boundary objects used to connect actors, to explore
conflicts and to reframe perspectives, as well as complementary bottom-up and
top-down processes; (6) highly relativist and systems thinking design, creation
safe space, through urban/transformation labs, create safe spaces facilitated

co-productions (Chambers et al., 2021).

2.2.6 Participatory, Trans- and Interdisciplinary Research
Approaches

Despite acknowledged limitations (e.g. Tengd’s research) multiple
scholars emphasize the importance of more place-based and context-specific
approaches (Lam et al., 2020; Tengd et al, 2014). In this regard,
transdisciplinary and interdisciplinary research offer valuable methodological
pathways, as they begin with specific real-world problems rather than abstract
theories or fixed methodologies (Lam et al., 2020). Transdisciplinary research,
in particular, enables collaboration between scientific knowledge systems and
Indigenous and Local Knowledge (ILK) on an equal footing, fostering genuine
co-creation processes. It is characterized by the active involvement of both
scientific and societal actors and is increasingly promoted at a global scale
through knowledge co-creation initiatives aimed at advancing sustainability
transformations (Lam et al., 2020; Tengo et al., 2014). Indigenous partnerships,
knowledge systems, and values, are essential for realizing the transformative
potential of transdisciplinary research, particularly in addressing complex
socio-environmental challenges. Their integration enhances the capacity of
such research to generate interventions that address social and ecological
complexity (Baker et al., 2023). Transdisciplinary methodologies engage with
knowledge co-production, horizontality, and decolonization to varying extents.
Horizontal co-production may occur either inter-disciplinarily, where academic
disciplines collaborate as equals, or trans-disciplinarily, where both academic

and non-academic  knowledges—such as Indigenous or local
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epistemologies—are valued on their own cultural terms and evaluated within
their respective worldviews (Manuel-Navarrete et al., 2021).

Chakraborty and colleagues (2022) exemplify a transdisciplinary
framework. The research team undertook a process of knowledge
co-production aimed at equitable stakeholder inclusion. The applied sensitive
methodology included a systematic literature review of global knowledge
co-production efforts, semi-structured interviews with regional actors, and
ethnographic participatory observations conducted during group meetings,
thematic discussions, and multi-stakeholder workshops. These methods were
specifically chosen to assess the co-production process rather than represent
the full methodological repertoire (Chakraborty et al., 2022).

A wide range of approaches encompass multiple conceptual frameworks
and methodological terms, including collaborative governance, social learning,
co-design, transdisciplinarity, research-informed co-management, participatory
modeling, global dialogues, learning networks, and participatory action
research. Such collaborative spaces bring together actors whose values may
either align or stand in tension with one another, reflecting the complexity of
knowledge co-production in practice (Chambers et al., 2021; Chambers et al.,
2022).

Several participatory methodologies, in particular, have been developed to
facilitate integration of Indigenous and Western scientific knowledge, with
general acceptance among knowledge holders. While some of these
approaches are well-established, others remain in developmental stages. Their
applicability is highly context-dependent, and no single method is universally
suitable for all instances of knowledge integration (Johnson et al., 2015). These
approaches include, but are not limited to: Participatory rural appraisal,
Participatory action research; Participatory education; Participatory mapping;
Participatory workshops and modeling; Participatory scenario planning;
Community-based monitoring; Participatory conservation planning; or
Participatory environmental restoration (Johnson et al., 2015).

Systems Theory and Design disciplines are already examining how to

conceptualize and evaluate societal transformation processes directed toward
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sustainability (Chambers et al., 2022). One practical example is the Transition
Design Framework, which aims to integrate transdisciplinary knowledge,
practices, and skills to initiate and catalyze systemic change (Irwin, 2015). In
parallel, open-ended “transformational spaces” are increasingly recognized as
arenas for experimentation and innovation, enabling actors to test ideas,
generate agency, and enhance transformative capacities. The Transformation
Lab (T-Lab), currently implemented in various regions of the Global South and
North, exemplifies such a transformative venue (West et al., 2024).

Decolonial approaches to transformation emphasize the importance of
relational engagement with diverse worldviews, particularly in the context of
Global North interactions with the pluriverse. West and colleagues (2024)
identified a three-step decolonial process inspired by the Zapatista movement:
first, “locating the self’ through reflexive examination of one’s own assumptions
and values; second, “learning to learn” through serious engagement with
alternative epistemologies; and third, “walking with” through active
socio-political participation that supports the coexistence of multiple worldviews
(West et al., 2024).

Research on |ILK co-production and knowledge co-management
increasingly highlights Indigenous-led initiatives that assert epistemic
sovereignty and agency in collaborative processes (Tengo et al., 2021). Mergon
and colleagues (2019) further argue that systematic efforts to achieve mutual
understanding can be effectively structured through transdisciplinary
methodologies, action research, boundary work, and other place-based
co-production strategies (Mercon et al., 2019). In addition to these procedural
elements, contextual and place-based ethics, caregiving practices, support for
Indigenous rights and governance systems, arts-based methodologies, and
innovative  pedagogies have been underscored as critical in
posthumanist-performative approaches to transformative change (West et al.,
2024). Arts-based methods—such as storytelling, theatre, and other
performative practices—are increasingly recognized as powerful vehicles for
integrating knowledge and action (West et al., 2024). This aligns with

perspectives highlighting the continued significance of oral traditions. As
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Brondizio and colleagues (2021b) note that oral histories, storytelling, and
music-making serve as powerful conduits for intergenerational knowledge
transmission, reinforcing the role of cultural practices in sustaining and
transforming knowledge systems (Brondizio et al., 2021b).

One influencing factor is the scale of knowledge collaborations, NGOs and
research institutions are increasingly functioning on a global level. Processes of
co-producing knowledge have mostly entailed pluralistic alliances at local and
regional levels, involving academics alongside representatives from various
sectors, including local and national governments, businesses, NGOs operating
at local and regional levels, and managers of natural resources (Norstréom et al.,
2020). Place centrality in Indigenous approaches to sustainability
transformations means that deep connections between beings such as plant,
animal, physical, and spiritual, can only occur when people are in relationship
with the place and resources (West et al., 2024). Initiatives in sustainability
education led by Indigenous peoples aimed at reshaping worldviews and
cultural practices through the lens of the ‘scaling deep, up, and out’ framework
(originating from systems approaches and social innovation). As it mainly
concerns transformational approaches to epistemology, ontology, and culture
within collectives and individuals that “unsettle” settler colonial relations of
place, scaling ‘deep’ has repercussions across the other categories. It is
intrinsically connected to Scaling ‘up’ and ‘out’, rooted in the genealogy of place,
and recognizes the strong link between uncovering Indigenous perspectives on
ecosystems and the health and revitalization of Indigenous societies as a whole
(West et al., 2024).

2.3 ILK Gaps and Hazards

Emerging modes of knowledge co-production between scientific and
Indigenous/local knowledge (ILK) systems offer substantial opportunities but
also entail major risks and challenges (Norstrom et al., 2020). A central difficulty
stems from the interaction of distinct worldviews, practices, ethics, power

relations, and rights, since knowledge co-production processes are still largely
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shaped by Western political agendas and research methods, despite the
socially situated and value-laden nature of all knowledge (Lam et al., 2020).

Historically, scientific actors have dominated such collaborations, often
marginalizing the holistic and place-based character of ILK (Malmer et al.,
2020), while Indigenous-led initiatives continue to face structural and historical
constraints (Tengd et al., 2021). However, effective knowledge co-production
requires participants to engage in mutual learning about diverse worldviews,
epistemologies, and environmental ontologies (Greenaway et al., 2021). A lack
of experts able to bridge epistemic and institutional boundaries remains a major
gap (Hill et al., 2020a).

In addition, the meaning and effectiveness of knowledge co-production for
sustainability transitions remain contested and unclear. This conceptual
ambiguity, coupled with a lack of comprehensive empirical evidence, has
resulted in co-production often being framed as a universal remedy, which risks
oversimplifying its actual transformative potential (Chambers et al., 2021).

Power imbalances are among the most critical issues in knowledge
co-production, shaping decision-making, validation, and representation (Tengd
et al., 2021; Chambers et al.,, 2021, 2022; Hill et al.,, 2020a). These
asymmetries, often linked to centralized authority and dominant actors, lead to
distrust and reluctance to share ILK (Tengo et al., 2021; Kadykalo et al., 2021).
Practical strategies to address such inequalities remain limited, and in many
cases, power structures are reproduced rather than transformed, particularly in
global North—South collaborations (Chambers et al., 2022).

Against this background, recognizing the differences between knowledge
integration, parallel approaches, and genuine co-production is essential (Tengo
et al., 2014). Manuel-Navarrete and colleagues (2021) highlight, while
horizontal knowledge co-production requires direct engagement with power
relations, such considerations are often peripheral within transdisciplinary
discourse. Instead, transdisciplinary approaches typically emphasize the
generation of socially robust knowledge aimed at solving complex, systemic
("wicked") problems, often without critically addressing underlying power

asymmetries among participating actors (Manuel-Navarrete et al., 2021).
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Collaboration with ILK carries risks of undermining local institutions and
erasing culturally embedded relations to place through externally imposed
metrics and universalist frameworks (Tengo et al., 2021, Table 1). Equally
important is the critical reflection on the biases and assumptions embedded
within existing methodologies. Such reflexive deliberation is essential for
non-Indigenous researchers to build sustained, trust-based relationships and to
meaningfully contribute to co-production processes (Greenaway et al., 2021).
Trust-building is central, especially given ongoing colonial structures and
appropriation of ILK without full consent (Malmer et al., 2020; Kadykalo et al.,
2021). Intellectual property protection remains insufficient (Hill et al., 2020a),
and validation practices continue to privilege Western science over ILK, leading
to persistent epistemic inequities (Tengd et al., 2014; Malmer et al., 2020;
Kadykalo et al., 2021). Despite ILK’s contribution to understanding global
environmental and social change, plural perspectives remain underrepresented
in sustainability research (Lam et al., 2020).

True inclusiveness is hindered by procedural and substantive
shortcomings in participation processes (Kadykalo et al., 2021; Diaz-Reviriego
et al., 2019). ILK is often treated as supplementary to science rather than as an
equivalent knowledge system (Lam et al., 2020; Tengo et al., 2014). Building
trust requires long-term engagement, which is frequently constrained by limited
funding, short project timelines, and expectations of unpaid participation by
IPLC (Kadykalo et al., 2021; Chambers et al., 2021; Tengo et al., 2021; Hill et
al., 2020a).

Despite extensive calls for knowledge integration, there is a notable lack of
methods and tools for mobilizing and bridging ILK and science (Tengo et al.,
2014, 2017, 2021; Lam et al., 2020; Malmer et al., 2020; Hill et al., 2020a).
Transdisciplinary approaches are hindered by insufficient methodological clarity
and the inadequacy of dominant formats for expressing ILK, which often takes
oral, ritual, or visual forms (Hill et al., 2020a). Emerging practices, including
boundary objects, seasonal calendars, digital storytelling, photovoice, and
yarning, offer promising pathways, but remain underdeveloped (Hill et al.,

2020a). Greater methodological transparency and place-specific approaches
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are needed to enable meaningful ILK engagement and broader transferability
(Lam et al., 2020).

Finally, scholarship emphasizes the need to examine the impacts,
trade-offs, and multi-scalar dynamics of co-production processes, as they can
fail to advance sustainability or may even reinforce inequities when
inadequately designed (Chambers et al.,, 2021). Developing robust tools,
long-term partnerships, and equitable governance structures is crucial for

moving toward more just and sustainable futures.

24 Final Remarks and Key Messages

Approaches, modes, pathways and strategies further the research of how
to connect/bridge diverse knowledge systems more successfully (Chambers et.
al.,, 2022; Chambers et al., 2021; Tengo et al., 2021, Malmer et al., 2020;
Norstrom et al., 2020). There are also some indications, which design choices
could be applied to conduct co-working initiatives, such as the predominant
use of qualitative methods to work with IPLC/ILK (Lam et al., 2020). Light was
brought into what contributions lead to a high quality of co-production, how to
navigate conflicting tension towards transformative potential and what are
trade offs between design and outcomes of such efforts (Norstrom et al., 2020;
Chambers et al., 2021; Chambers et. al., 2022).

Still there are risks, problems and knowledge gaps that need to be
further addressed in future studies, such as the challenge of working together
with actors having different practices, worldviews, ethics (Lam et al., 2020);
or the dominant role of scientific planning and implementing of
cross-knowledge collaborations; and practical, multifaceted, and holistic
character of ILK (Malmer et al., 2020). Furthermore, dominant actors/agendas,
and the distributions of power and decision making are reported to bring risks
(Tengo et al., 2021; Chambers et. al., 2021; Chambers et. al., 2022; Hill et al.,
2020a). These issues can bring the mistrust amongst participants and can
hinder knowledge holders from sharing knowledge (Malmer et al., 2020).

Relatively short time frames of conducting a project/study of knowledge
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collaboration limited by insufficient funding hinders even more the building of
trusting relationships (Chambers et al., 2021; Teng6 et al., 2021).

How to achieve true inclusiveness remains still one of the biggest
issues, especially the lack of appropriate methods and tools to include ILK
is insufficiently mentioned in publications (Tengo et. al., 2014, 2017, 2021; Lam
et. al.,, 2020; Malmer et al., 2020; Hill et al., 2020a). There is the mismatch
between the relatively inflexible text-based format of assessments, and the
distinct character of ILK material that are transmitted in practical ways, for
instance through oral, songs, dance, art. Most of the approaches to include ILK
are either new or still in development (Hill et al., 2020a).

Despite the potential risks and challenges that remain, as the work to
promote changes toward equitable, just, and sustainable futures goes on (Lam
et al., 2020). Further development and testing of tools and methods is
necessary to enable and improve knowledge co-production efforts (Malmer
et al., 2020).
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3. The Amazon as a Research Context

3.1 Introduction

The Amazon rainforest has been chosen, as a geographical research
context, due to its high diversity of different ethnic groups and cultures (Loh &
Harmon, 2005), and the various conflicts and sustainability problems
concerning the extraction of natural resources and forest/land-use activities
which affect the ecosystem and IPLC, including their traditions, lifestyle and
knowledge (Londres et al., 2023).

This chapter provides the reader a non-exhaustive introduction to this
region which crosses eight countries in South America: Brazil, Bolivia, Peru,
Ecuador, Colombia, Venezuela, Guyana, Suriname, and the territory of French
Guiana, a department of France (DeArmond et al., 2023). The borders of the
Amazon are defined as proposed by Eva and colleagues (2005) who coined the
widest Amazonian outline. Although some of its limits might have been changed
by now due to land-use activities since this proposal was made in 2005, it is an
appropriate geographical boundary as this thesis includes the topic of the
landscape transformations in the Amazon.

As a starting point, we look at the Amazon as a critical ecosystem.
Ecosystem processes contribute to human well-being and economies in a broad
variety of ways. Although all humans depend on ecosystems for interacting with
and enriching human lives (directly and indirectly), how humans can sustainably
manage these ecosystems remains a complex challenge (Tengo et al., 2014).
Globally, ecosystems are governed primarily by Indigenous peoples and local
communities (IPLC), whose practices and knowledge systems are as varied as
the places from which they originate from (Tengd et al., 2021). When talking
about this intrinsic biological and cultural diversity the term biocultural diversity
is applied.

Global biocultural diversity, affected by sustainability issues, is raising
attention in academia to interpret, represent and shape complex
socio-ecological systems (Hanspach et al., 2020; Elands et al., 2019).

Especially in the Amazon, an area recognized for its high biocultural diversity
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(Loh & Harmon, 2005). Because IPLCs have lived in and with specific
ecosystems for generations, they have gained extensive knowledge due to their
specific constraints and conditions, which can be crucial for context-sensitive
forest conservation and restoration (Londres et al., 2023).

It is recognized that Indigenous lands contribute significantly to the
conservation of biodiversity and play a crucial role in climate change mitigation
(Garcia et al., 2024). The critical need for science and policy to acknowledge
and mobilize the knowledge of IPLC for conservation efforts has received more
emphasis recently. It is necessary to develop and put into place creative,
cooperative procedures that will open doors for collaboration, for conservation
and long-term sustainable governance (Malmer et al., 2020). This gap in
knowledge of appropriate and inclusive methods, tools and practices of ILK
incorporation in such projects and studies is of critical significance, as

extensively illustrated in Chapter 2.

3.2 Amazon: Key Features

3.2.1 Amazon in Numbers

The biggest part, approximately 60% of the Amazon rainforest, is found in
Brazil, including one-third of the world's primary tropical rainforests (Butler,
2024). Amazonian rainforest accounts for close to 10% of the world’s terrestrial
productivity and biomass, and helps by storing organic carbon in biomass and
soil, keeping greenhouse gases from the atmosphere, therefore it plays a
crucial role in climate change (Foley et al., 2007).

The Amazon is the largest remaining tropical rainforest on earth and it
contains one of the greatest collections of biological diversity of plant, animal,
and microbial life-forms. The Amazon provides crucial ecosystem goods and
services to humanity, of economic and societal value (Foley et al., 2007).The
biodiversity is reflected in the number of species which counts 40,000 plant
species and 16,000 tree species. Additionally to the flora, the fauna includes:
3,000 fish species, 1,300 birds, 430 or more mammals, 1,000 or more

amphibians, 400 or more reptiles (Butler, 2024).
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More than 40 million people live in the Amazon, including 2.2 million
Indigenous peoples (Flores et al., 2024) from 375 indigenous ethnic groups,
who live within ~3344 indigenous territories and ~522 protected natural areas
(Walker et al., 2020), as well as local traditional communities and
Afrodescendent peoples (Flores et al., 2024).

Loh and Harmon identified the Amazon Basin in a global ranking as one of
three areas of highest and richness in biological and cultural diversity (Loh &
Harmon, 2005). One element of biocultural diversity in the Amazon is for
instance the diversity of human societies that speak at least 300 languages.
Most of these languages are endemic, including 75% of them with 1,000 or less
speakers. Furthermore, the Amazon region is inhabited by most of the last
isolated Indigenous groups on earth, called “Indigenous Peoples living in
voluntary isolation” (Cartr6-Sabaté, 2018). Such as for instance the Waorani
indigenous people from the Ecuadorian Amazon who live in voluntary isolation
in and around the Yasuni national park (Trujillo, 2023).

There are multi-scalar dimensions of ILK, for example in relation to
migratory species in the Americas. The history of interactions is reflected
through this diversity, for example over millennia of trans-continental contacts,
migrations and colonization (Hill et al., 2020a). Land for indigenous people is
not only a physical asset with some economic and financial value, but an
intrinsic dimension and part of their lives and belief systems (Roldan Ortega,
2004).

3.2.2 Amazon’s Conflict(s)

Despite the great diversity in biological and cultural variety and the
contribution to the global climate balance, the Amazon rainforest is facing
multiple threats because in large areas of its territory there are complex,
conflictive, and diverse social ecological systems.

Activities like agro-pastoral frontiers, mining, illegal logging and oil
extraction are drivers for deforestation, degradation and resource exploitation
(Londres et al., 2023). They can not only threaten environmental concerns like

the irreversible loss of the self-regulation of water cycle, the global greenhouse
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gas imbalance and biodiversity loss (Londres et al., 2023), but also affect its
inhabitants like indigenous people and local communities (Trujillo, 2023;
Juhasz, 2023). This is because IPLC of the Amazon have an intrinsic
relationship with their environment which connects their lives and beliefs
(Roldan Ortega, 2004).

For Indigenous peoples, territory is not only land, but an existential aspect
of their lives, with a highly interwoven link between the land, people, and beings
that occupy it. Their struggle for land rights is not just about survival, it's about
life itself (Josse et al., 2024). Generally, indigenous populations live in
constituted territories, which are formally or not (yet) formally recognized as
indigenous territories (Codato et al., 2019).

The following summary briefly introduces the key findings of unsustainable
practices and conflicting activities, including: Oil and Gas Extraction; Mining,
Gold and other Minerals; Deforestation Logging, Ranging, Agriculture;

Infrastructure: Roads and Hydroelectric Dams; and Climate Change.

Oil and Gas Extraction

Globally, the Amazon Biome presently plays a crucial role both as a
carbon sink and as a fossil fuel reserve. It is endangered by pressures from oil
and gas activities. Numerous socio-environmental effects of oil operations are
well known, including alterations in indigenous culture and land usage, water
body contamination, and biodiversity loss brought on by habitat fragmentation
and ecosystem deterioration. As well as alteration of aquatic organisms can
lead to an increase in congenital disorders, and other health risks for humans
(Codato et al., 2019). Furthermore, Oil-operations lead to deforestation, for the
purpose of constructing the oil-drilling sights and roads to access the sights to
carry out the oil extraction disclose the previously unthought areas of the
Amazon rainforest (WWF, n.d.).

A study from 2008 identified that especially in indigenous territories in the
Amazon land use changes are taking place because of activities and decisions
related to access to markets (such as oil extraction) (Gray et al., 2007). A more

recent study from 2019 identified that still oil and gas activities are one of the
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main drivers, besides development of agricultural frontiers, which pose a
serious threat to indigenous people and have changed many aspects of their
traditional way of life, which includes traditional hunting, fishing, and small-scale
farming activities (Codato et al., 2019). Due to the reduction of forests, IPLC are
less able to benefit from the natural resources the ecosystems provide, leading
to increased poverty, which forces IPLC to move to other regions (WWF, n.d.).
For example extensive damages have been inflicted on the Ecuadorian
Amazon and its residents due to oil exploration and production. An investigation
by the environmental news group Mongabay found that out of 65 oil
concessions, 63 of them overlap with Indigenous territories. The government
recognizes a total of 1,202 oil spills that have occurred over the last ten years in
these regions (Téllez Chavez, 2023). Furthermore, the land and its IPLC have
suffered significant harm as a result of oil exploration and production. As
leaders of oil resistance movements experienced persecution, harassment, and

sometimes death (Juhasz, 2023).

Mining, Gold and other Minerals
As well as oil extraction, mining for the purpose of extracting metals such

as gold causes contamination of soil and rivers. According to the study of
Moulatlet and colleagues (2023), mining operations have a major impact on the
contamination of water and sediment throughout the Amazon basin,
endangering freshwater ecosystems (Moulatlet et al., 2023). The results of
conducting geospatial analysis of the entire area of both large-scale mining
concessions on Indigenous territory within the Amazon rainforest’s
biogeographic region revealed that over 20% of Amazonian Indigenous lands
are currently covered by both legal and illegal mining, putting hundreds of
Indigenous communities and vital ecosystems at jeopardy (Vallejos et al.,
2020). Mining is polluting at least 30 Amazonian rivers. Indigenous lands with
mining activities had up to three times higher incidences of tree cover loss than
territories without mining, although communities have a proven ability to prevent

deforestation (Vallejos et al., 2020).
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Deforestation Logging. Ranging. Agriculture
Deforestation has happened due to several reasons such as previously

mentioned, oil, gas and mining activities. But the main drivers for Amazon
deforestation has been due to two primary causes, firstly, large-scale ranching
(Laurance, 2005), mainly for cattle ranching, and soybean production (WWF,
n.d.). According to estimates, 70-75% of the deforestation in the Brazilian
Amazon is caused by large- and medium-sized ranchers. Secondly,
Slash-and-burn farming for crops, which was usually carried out by small
landowners who clear small areas of forest each year (Laurance, 2005).

A more recent study by Marengo and Souza (2018) states that at a
fundamental level, deforestation in the Amazon countries is the result of several
forces working in synergies, promote such as economic considerations like low
internal costs (for labor, land, fuel, or timber) and rising output prices
(particularly for cash crops or timber). As well as formal policies that encourage
deforestation, land use regulations, colonial-related economic development
initiatives, transportation, and subsidies for land-based enterprises are
examples of institutional influences in deforestation. Forest loss is also
significantly influenced by failing policies and current land-tenure regimes, such
as the corruption or poor management of the forestry industry (Marengo &
Souza, 2018).

A study from the Brazilian Amazon revealed that agriculture is causing
pesticide pollution in water bodies and sediment close to the frontiers of
different indigenous lands. In drainage sediments, surface and ground waters
such as streams and wells had been found residues of herbicides and
insecticides knowingly used by companies for oil palm plantations in this region.
The concentration of these residues (especially glyphosate contamination) are
legally permitted by the Brazilian environmental regulatory guidelines, but
according to European Union regulatory standards, these values for human

consumption are well above the limitation (Damiani et al., 2023).

Infrastructure: Roads and Hydroelectric Dams
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Often a great number of indigenous and local communities face
challenges and intense disputes, about the topics large-scale development
projects and land dispossession, which are key issues of biological and cultural
diversity decline in Latin America (Mergcon et al., 2019). Large-scale
infrastructural development like the construction of hydroelectric dams for
example in the Kayapd territory in Brazil, affected the traditional lives of Kayapé
people and threatened the displacement of thousands of people, because of a
shortage of fish (an essential food for them) due to the the impairment of the
natural water flow after the dam was constructed (Watson, 2019).

Another issue is causing roads in tropical climates to be used for both
habitation and resource extraction. Furthermore, roads have been the site of a
large portion of the Amazon Biome's deforestation. In addition to deforestation,
other environmental effects of road construction and operation include damage
to soils, aquatic ecosystems, hydrology, wildfires, chemical pollution, and animal
mortality (Da Silva et al., 2023). Furthermore, roads for the purpose of distinct
activities offer access to previous inaccessible remote forest areas and open up

a way for further exploitation (Butler, 2024).

Climate Change

Global and regional warming puts pressure on the Amazon, too.
Long-term hydrological and climatic patterns were evaluated in numerous
studies that have documented an extension of the dry season and an
intensification of the hydrological cycle in the southern Amazon. Changes in
droughts and floods, primarily brought on by land use change and natural
climate variability are also noticed. In contrast to the southern Amazon, which
has seen declines in convection and rainfall over the past decades, the northern
Amazon has seen increases in both. Rainfall in the eastern Amazon is expected
to decline significantly. Both regional and global impacts will result from climate
change in the Amazon (Marengo et al., 2024). In general the Amazon has had
less rainfall due to warmer tropical Atlantic temperatures and this is making the
rainforest more vulnerable to wildfire and drought (Butler, 2024). Cultural

knowledge and practice is undergoing significant erosion due to global change,
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likely at a faster pace than the biosphere. In fact, scientists contend that the
same dangers are responsible for the loss of biological and cultural variety

(Fernandez-Llamazares & Cabeza, 2018).

3.2.3 Amazon: Future Changes

In the upcoming decades, it is anticipated that large portions of the
Amazon forest may undergo mass mortality events as a result of disturbances
connected to land use and climate, which could hasten global warming through
carbon emissions and feedbacks with the climate system (Flores et al., 2024).
Due to the region's low-productivity and unsustainable agriculture, biodiversity
loss and ongoing deforestation will increase the likelihood that the Amazon
woods will undergo irreversible change (Marengo & Souza, 2018).

A study projects that 10% to 47% of Amazonian forests would be subject
to compounding disturbances by 2050, which might lead to unforeseen
ecosystem shifts and it is likely that this will worsen regional climate change
impact (this estimate is based on the combination of spatial data on different
disturbances). Such impact would mean an irreversible loss of biodiversity,
cultural and socioeconomic values (Flores et al., 2024). An increase in
maximum surface temperature and a further decrease in total precipitation
during the dry season is expected in the future if deforestation persists
unchecked. These factors have the potential to drive the Amazon ecosystem
into increasingly unstable states. Deforestation in the Amazon is already
changing the monsoon patterns in South America, according to new findings,
creating drier conditions that could jeopardize the rainforest's long-term
resilience.

These results highlight how vital it is to preserve and replenish the
Amazon's forest cover as a means of reducing climate change and
guaranteeing ecosystem stability (Franco et al., 2025). It will take a mix of
international efforts to reduce greenhouse gas emissions and local initiatives to
stop deforestation and degradation as well as to increase restoration to keep

the Amazon forest robust in the Anthropocene (Flores et al., 2024).
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3.3 IPLC in the Amazon

3.3.1 Amazonian Cultural Diversity

ILK is intergenerationally transmitted in an oral way through ceremonies,
songs, customs, and lifestyle. Usually its methods and languages preserve
distinctive  environmental information and customs, relational and
interconnectedly with its language and geographical environment. Each ILK is
unique and belongs to a specific society, ethnic group, or culture embodying
beliefs and cultural practices (Malapane et al., 2024). ILK encompasses the
accountancy of governance, social, and economic sphere. It includes family and
tenure institutions, naming and classification systems, resource use and
practices, and worldviews. Problem-solving is based on experiences
accumulated from people-nature interactions, such as the ability to overcome
changes and crises of all different kinds (e.g., climate and ecosystem change,
livelihood change, availability of resources) (Hill et al., 2020a; Lam et al., 2020).

Moreover, ILK has a high diversity, as it sits at the interface between an
enormous variety of cultural practices in distinct ecosystems, (e.g. farmers,
fishers, beekeepers, pastoralists, hunter-gatherers, and traditional medical
practitioners) (Hill et al., 2020a). Indigenous stories are crucial to reviving
biocultural diversity because they are passed down orally through generations
and are retained as a communal experience (Fernandez-Llamazares & Cabeza,
2018).

Numerous tribes, customs, and cultures have emerged in the Amazon
since humans first arrived there between 10,000 and 30,000 years ago.
Pre-Columbian Amazon populations probably ranged from 8 to 10 million, if not
more. In the Amazon, where subsistence resources were produced through
plant and landscape domestication, including earthworks, extremely varied
regional systems had emerged (Clement et al., 2015). Native people of the
Amazon were (and still are) skilled landscapers. They used agroforestry,
fisheries management, a thick network of pathways and canals, controlled

burns to draw desirable fauna, and other ingenious environmental management
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techniques. For instance the Amazonian dark earths, an artificial soil mixture of
charcoal and organic elements.

Experts now estimate that 3-10% of Amazonia is covered with this
nutrient-rich black earth (Peoples of the Amazon - Amazon Aid, 2021). Highly
modified Amazonian dark earths are associated with past large settled
populations that may cover greater than 0.1% of the region, creating
domesticated landscapes with profound impacts on regional and local ecology
(Clement et al., 2015). Many of the most common tree species in the Amazon
are domesticated for human benefit (Peoples of the Amazon - Amazon Aid,
2021).

Even after centuries of contact with the national society, Indigenous lands
have had a strong inhibitory effect on deforestation in the Amazon, according to
comparative studies on the performance of inhabited (such as Indigenous lands
and extractive reserves) and uninhabited (such as national parks) reserves.
Literature about IPLC's role in preventing and reversing deforestation is widely
recognized (Garcia et al., 2024). The organisation “Amazon Watch” states that
the Amazon's best-preserved rainforests today are the result of indigenous
peoples' resistance to colonialism and devastation of their ancestral lands.
Upholding Indigenous sovereignty, defending and preserving lives and
territories, and promoting and amplifying Indigenous-led approaches to forest
conservation, sustainable lifestyles, and regenerative local economies are the

best ways to preserve these forests(Amazon Watch, 2023).

3.3.2 IPLCs Risks and Challenges in the Amazon

Such activities bear risks and impacts on IPLC. So state Flores and
colleagues (2024) that the loss of forests in the Amazon will negatively affect
IPLCs in terms of their livelihoods, lifeways, and knowledge systems that serve
as a source of inspiration for cultures around the world (Flores et al., 2024).
Because the rapidly changing socio-economic, political, and environmental
conditions lead to a cultural loss that can occur within a single generation.

Different economic opportunities and a more degraded environment is
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becoming increasingly unsuitable for their traditional livelihood activities, and
especially the traditional knowledge.

For instance, the ILK about the use of wild plants among the Amazonian
indigenous society of Tsimane’ Amerindians in Bolivia decreased each year,
especially in regions close to market towns. Scholars assume that the decline is
due to the fact that there are new and other job opportunities and this ILK is
neglected because it is perceived as less useful in new socio-economic and
cultural conditions. ILK encodes human cultural diversity and with the ongoing
decline researchers and policy makers have shown increasing concern for its
loss, especially the parallel decline of the world’s biological and cultural diversity
(Reyes-Garcia et al., 2013).

Another study investigated the displacement commissioned by the
Brazilian federal government of the indigenous group Kaiabi (Kawaiwete) of
their territory in the Brazilian Amazon. The impact of this displacement led to
long-term changes in artistic  knowledge and native language among
geographically displaced indigenous. The question of how indigenous
knowledge systems will endure into the new millennium is primarily one of how
indigenous peoples themselves can engage with non-indigenous institutions
and development policies by using their ability to preserve, recreate, and
innovate traditional knowledge (Athayde et al., 2017).

Often isolated communities or households acting alone for the defence of
their rights for instance regarding land-use, and they are rarely well positioned
in the conflict against central, bureaucratic power of the state or as well external
threats (Londres et al., 2023).

There are also greater risks of hazards like diseases for remote,
uncontacted Indigenous, because of no immunity. Encounters of indigenous
and other parties (e.g. Wood feller) caused violent confrontations and even
deaths (Survival International, 2011; Survival International, n.d.). The number of
especially indigenous leaders and environmental activists being Kkilled is
increasing each year and across the whole Amazon rainforest. Examples of
news reports are: logging businessmen were found guilty of masterminding the

murder of four Indigenous leaders on the Peru-Brazil border (Pérez, 2023);
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Brazilian 'forest guardian' killed by illegal loggers (Cowie, 2019), Killing of
Indigenous Leader in Ecuador (Téllez Chavez, 2023). The exact number of how
many indigenous people are killed in total, and how many because of their
activism as leaders and defenders of their rights, territories and the
environment, is uncertain, because different news reports have published
distinct counts (Indriyatno, 2023; Yale Environment 360, 2019). Formally
acknowledging Indigenous rights while taking historical contexts and
reparations into account is necessary to address the long-lasting effects of
colonialism, like the division of Indigenous Territories and the violent exploitation
of Amazonian lands and peoples (Josse et al., 2024).

Through the usage of social media, IPLC are becoming more visible and
engaged in national and worldwide arenas to draw attention to their issues and
circumstances (Ferrari et al.,, 2015). There are various organisations that
dedicate their efforts, funding and work to protect the Amazon rainforest and its
inhabitants from the threats they face. For example Reducing emissions from
deforestation and forest degradation (REDD+), Amazon Watch, Survival
International, and Greenpeace, amongst others. The success of such efforts to
show resistance through activism, exemplify Ecuador's historic national vote in
August 2023 established a temporary prohibition of Oil Operations in Yasuni
National Park. An estimated 1.67 billion barrels of crude oil will stay in the
ground as a result of this vote to "keep the oil in the soil." This moratorium
applies to both present and future drilling for oil in the Tambococha, Ishpingo,
and Tiputini indigenous territories of the Yasuni National Park, which is one of
the most intact areas of the Amazon River Basin in Ecuador. Additionally, it
safeguards the rights of the Indigenous Tagaeri, Taromenane, and Dugakaeri
peoples who choose to live in voluntary isolation (Juhasz, 2023). Such
examples show success in the resistance and activism against illegal and

unethical exploitation.

3.3.3 Knowledge Co-Production in the Amazon

Diversity is essential to global sustainability (Mergcon et al., 2019).

Numerous human-nature relationships—which are not entirely influenced by
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dominant culture—are especially significant because, despite their historical
invisibility, they play a vital role in sustainability and local and global well-being.
To fully comprehend the relationships between humans and nature, it is vital to
acknowledge the range of ontological systems that coexist on Earth (Mergon et
al., 2019).

The Amazon rainforest has been a laboratory for development
interventions, such as related to ILKs integration in environmental management
(Brondizio et al., 2021a). ILK can offer for example useful data from long-term
ecological monitoring to guide adaptive management and conservation
objectives, particularly in situations with limited or poor data (Kadykalo et al.,
2021). Furthermore, Indigenous approaches to [sustainable] transformation are
often linked to Indigenous land rights, resurgence, and sovereignty initiatives
related to specific lands, territories, and communities (West et al., 2024). A
number of policy tools are encouraging biocultural conservation strategies.

The significance of using ILK to inform conservation on indigenous lands
is underscored by developments in biocultural research (Fernandez-Llamazares
& Cabeza, 2018). As stated in the Global Biodiversity Framework, it also calls
for the protection of endogenous research methodology and knowledge
management plans, which are crucial for maintaining Indigenous traditions and
guaranteeing Indigenous involvement in conservation initiatives (Josse et al.,
2024).

3.4 Final Remarks and Key Messages

The Amazon rainforest, spanning eight South American countries (and
French Guiana), represents one of the most biologically and culturally
diverse regions on the planet (DeArmond et al., 2023; Eva et al., 2005). It
contains over 40,000 plant species and 16,000 tree species (Foley et al., 2007;
Butler, 2024) and is home to more than 40 million people, including 2.2 million
Indigenous individuals across 375 ethnic groups (Flores et al., 2024; Walker et
al.,, 2020). This biocultural diversity, sustained by Indigenous peoples and

local communities (IPLC), plays a critical role in climate regulation and
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ecosystem resilience (Loh & Harmon, 2005; Garcia et al., 2024; Tengo et al.,
2014, 2021).

However, extractive industries, agro-pastoral expansion, infrastructure
development, and climate change are driving deforestation and biodiversity loss
(Londres et al., 2023; Laurance, 2005; Marengo & Souza, 2018). Oil and gas
operations, mining, and agriculture have led to widespread contamination,
habitat fragmentation, and displacement of Indigenous communities (Codato et
al.,, 2019; Moulatlet et al., 2023; Téllez Chavez, 2023; Vallejos et al., 2020).
These pressures also erode traditional knowledge systems and threaten
cultural survival (Reyes-Garcia et al., 2013; Athayde et al., 2017; Flores et al.,
2024).

Projected climate scenarios indicate severe ecosystem disruptions,
potentially affecting nearly half of Amazonian forests by 2050 (Flores et al.,
2024; Franco et al., 2025). In this context, integrating Indigenous and local
knowledge into conservation and governance is increasingly recognized as
essential for ensuring socio-ecological resilience (Mergon et al., 2019; Brondizio
et al.,, 2021a; Kadykalo et al., 2021; Fernandez-Llamazares & Cabeza, 2018;
Josse et al., 2024).

The essential of this chapter's research exploration is that on one hand
IPLC can make a significant contribution to conservation efforts, such as
through the inclusion of their knowledge on how to sustainably use and manage
amazonian ecosystems. On the other hand, conservation initiatives play a
crucial role in ensuring the protection of an area for IPLC to continue their
traditional lifestyle and cultural activities. In any case, the involvement of the
IPLC in the decision-making, management and governance of these regions
(e.g. ancestral indigenous territories) should be guaranteed and enabled
through collaborations and partnerships with other actors. The question is,

how to enable such knowledge and action collaborations with IPLC?
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4, IPLC/ILK Inclusion in the Amazon

Despite the array of diverse interconnected socio-ecological problems
(chapter 3), collaborative development initiatives of ILK and practices of
sustainable rainforest use and conservation in the Amazon already exist,
including state-based developmentalism, market-based conservation, and
community-based initiatives. In fact, the Amazon has become an incubator for
efforts and local innovations that address present and future pressures. These
place-based initiatives involving collective and individual actions, have
increasing roles in promoting regional sustainability, but are often overlooked in
academic contexts (Brondizio et al., 2021a). This indicates that there exists
practical knowledge of past and currently established projects of knowledge
collaborations (including ILK) in the Amazon. This begs the question: What can
we learn from these collaborations? And more specifically to the research
question of this thesis: How did these collaborations achieve the inclusion of
ILK? And what methods/tools/practices were used to succeed such efforts? To
answer these questions, 14 case studies have been selected to further
investigate the inclusion of ILK in the Amazon.

4.1 Search and Selection of Case Studies

This study employs a comparative/multiple case studies design (Yin, 2018)
within a regional/cross-national context. The case studies research seeks to
forward the question: How did knowledge co-productions include ILK? The aim
is to investigate the work processes in diverse national contexts, enabling
cross-case comparison to identify diverse methods/tools, as also both
generalizable patterns and context-specific differences.Three selection criteria
and commonalities of all these case studies are defined, which are:

(1) knowledge collaborations which included ILK,

(2) related to sustainable development, sustainable natural resource/land
and forest use, environmental management, environmental and cultural
conservation,

(3) and Amazon based projects/studies.
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Moreover, case study selection aims to represent initiatives from different
countries sharing a part of the Amazon to increase diversity in terms of
geographical location within the Amazon boundaries, as well as scales of
intervention and diverse governance structures.. To identify suitable case
studies we performed an initial web search, asked local scholars and reviewed

contextual scientific literature.

4.1.1 Case Studies Locations

The result of the case study search is a selection of 14 case studies that
fulfill the selection criteria mentioned above (Brazil: 4, Colombia 1, Peru 3,
Venezuela 1, Guyana 1, Bolivia 2, Ecuador 1, and 1 case studies operating in
more than one Amazonian country). The higher number of Brazil-based projects
reflects the fact that Brazil covers the biggest area, with around 60% of the
Amazon (Butler, 2020). Figure 9 provides the mapping of the location of the
case studies one to thirteen (Case study nr. 14 is missing as this organisation

operates in four Amazonian countries).

&ollaborative

Fire Management

.ndlgenous Approach
on Biological Diversity

. Future Proofing Conservation

. Kawsak Sacha
.Community-basad Monitoring

(@Fioating Fab Lab

.Win-Win Conservation

. Earth Innovation Institute

.ndigenous Storytelling

s for Conservation

. case study locations ‘Iliances for National Park

Figure 9: Map of case study locations (by Author, 2025)
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4.1.2 Case Study Attributes

Table 3 includes a brief summary of case study key attributes. A more

comprehensive illustration is presented in Appendix 1, including information

about: project/study introduction, location, time frame, stakeholders (indigenous

and non-indigenous),

methods/tools/practices,

objectives and aim, conceptual framework,

results and outcomes of the projects/studies (where

available).
Project Country Project Purpose Methods and Tools Outcomes
and Scale
1. Floating Fab Peru, inclusion of local self-help groups; technical and/or | impact in areas like industry,
Lab multi- innovation, commercial supervisions; education, environmental
regional sustainable different types of workshops, conservation, and society
development, field trips
networking, social
and environmental
justice
2. Cuia Colab Brazil, investigating and participatory observation of study discovers
regional with | reporting artisan Cuia | traditional artisans’ production, underappreciation of
international | molding and painting | interviews, field trips indigenous objects and
components | technique techniques, emphasizing the
potential of ancestral wisdom
for Biodesign
3. Kayapo Brazil, indigenous territory support, surveillance successful protection of most
Project regional protection through infrastructure and administrative of the Kayapo territory,
alliance between services; capacity building ensuring territorial integrity
conservation workshops; expeditions and rights; strong
organisation and partnerships; community-
indigenous NGO centered sources of income;
equal access; Kayapo
participation; preserved
culture; financial sustainability
4. CoFruta Brazil, from grassroots networking, connect with diverse | multiple social-ecological
regional social movements to | actors/institutions at multiple outcomes: replacing annual
Rural Workers’ scales, co-design features, used | monoculture crops,
Unions forest- retro-innovation, based on local forest cover growth,
agricultural or indigenous knowledge enhancing biological diversity
cooperative and environmental services,
local workers incomes
increased, empowerment,
food security
5. Collaborative Venezuela, collaboratively personal observations, developed fire management,
Fire regional developing an conversations collaborative work | cultural revitalization,
Management intercultural fire in participatory process, achieving cognitive justice in
management meetings, workshops with conservation
plan for national park | participatory tools: oral
testimonies, timelines, territory
and community mapping,
matrices, brainstorming,
interviews, group/plenary
discussions
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6. Win-Win Peru, study investigates mixed method approach: findings provide reasons why
Conservation regional land use motivations | meeting, mixed method visit, joint conservation and
and behaviors of participant observation, development projects often
local population (semi-)structured interviews, fail, having a potential role of
reacting on participatory workshops a reconceptualized of
conservation and environmentalities
development
strategies
7. Alliances for Bolivia, indigenous strengthening technical and trust two organizations, key
National Park regional community and administrative capacities, accomplishment is the
conservation consolidating establishment of National
organization a land use planning and Park and Integrated
partnership for environmental Management Area, designing
national park monitoring program, designing and implementing research
and implementing a permanent activities on ecology
environmental education
program (no specific
methods/tools mentioned)
8. Indigenous Guyana, community-based Participatory and empowering development of a collective
Approach on regional with | natural resource processes, consultations, territorial management plan,
Biological international | management, meetings, data collection tools to | community-based land use
Diversity components | adaptive monitor, monitoring trips, monitoring system,
comanagement and participatory visual method for agreements on collective
environmental knowledge exchange, actions for sustainable land
monitoring networking use, customary sharing of
resources, contribution to
Aichi targets
9. Indigenous Bolivia, linking biocultural community-centered projects, indigenous storytelling
Storytelling for regional revitalization to “Free, Prior and Informed implementation in
Conservation conservation practice | Consent’, guiding principles, conservation, exhibition about
by adding promote local participation in Tsimane’ myths
conservation conservation and dialogues
practitioners
repertoire
10. Future Colombia, new, robust multi-stakeholder learning generated shared
Proofing multi- management options | process with interactive, documentation of priority
Conservation regional and decision-making | structured, dialogue-based benefits, outputs maps
processes futures activities, interviews and included specific locations of
climate change workshop programs including: sacred sites
adaptation Co-design, co- production,
Brainstorming, Presentation,
feedback, discussion, Lessons
learned
11. Peru, community-based Participatory action research evidence of the effectiveness
Community-bas | regional monitoring including included indigenous participants | and sophistication of
ed Monitoring ILK and people involvement in most of the community monitoring
study’s development stages and develop a toolkit
workshops
12. Kawsak Ecuador, pluriversal education incorporation of indigenous from local concept to inspire a
Sacha - Living first local, supporting socio- knowledge into national political and education
Forest then turned environmental justice | intercultural education program
into state and sustainable programmes (no specific actions
wide environmental mentioned)
stewardship
13. Earth Brazil, all sustainable aligning policy, markets, and connection between public
Innovation scales from development and finance in support of policy and forest-,
Institute local to Agroforestry low-emission rural development, | community-, and
international | education for through dialogue, co-design and | climate-friendly rural
stopping collaboration to enable development
deforestation partnership between indigenous

communities and the state
government
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14.
Intergovernment
al
Science-Policy

Amazonian
countries,
international

rapid assessment of
the biological
diversity and
ecosystem services

expert workshops, participatory
mechanism, dialogue

Presentation of Assessment
results to Scientific
Committee, report
assessment, Incorporating

Platform on in the Amazon IPLCs perspectives in
Biodiversity and academia and policy-making,
Ecosystem enhancing sustainable
Services solutions ensuring dynamic

adaptation

Table 3: Table of the Summary of Case Study Attributes, Source: Author 2025

4.2 Summary of Multiple Case Study Analysis

In this section the following summary presents our findings regarding the

methods, tools and ILK practices (where available).

1.

FabLab Peru focused on conducting workshops (e.g. training, virtual
workshops, and in-person workshops) for diverse participants such as
scholars, locals and indigenous in their communities. Key components
are: seeking alliances, creating self-help groups and incorporation of
academic, technical and/or commercial supervisions (Herrera Polo &
Juarez, 2013; Fablab Lima, n.d.; Lourdes, 2023).

Cuia Colab used a mixed-method approach of participatory observation of
traditional artisans’ production for this transdisciplinarity project which
included observing and interviewing traditional cuia artisans (Bandoni et
al., 2024).

Kayapo Project: Indigenous-led NGO alliance to defend the Kayapo
territory and rights from external threats through collaboration with
members of the International Conservation Fund of Canada (ICFC), which
provide and support surveillance infrastructure, administrative services
and capacity building workshops (Kayapo Project, 2024).

CoFruta: factors for socially- and environmentally-successful place-based
initiatives are grounded in ILK and worldviews, adopt multi-specialized
activities, and connect with diverse actors and institutions at muiltiple
scales. The number of outcomes increased when the initiative was

initiated or led by local actors, was a community-based organization, had
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co-design features, used retro-innovation, or engaged with cultivation and
use of natural products based on ILK (Londres et al., 2023).

. Collaborative Fire Management: this study reports general tasks, such
as: personal observations and conversations; secondary data collected
during participation or engagement; Community meetings and workshops;
oral-based decision-making structure; informal discussions. More specific
details are: participatory methods: (1) community workshops, (2) in
depth—interviews, (3) site visits, and (4) a final meeting to discuss
interview results with the community and Feedback. Participatory tools in
workshops: oral testimonies, timelines, territory and community mapping,
matrices, brainstorming, interviews, and group and plenary discussions
(Rodriguez, 2007, 2017).

. Win-Win Conservation: this study examines IPLC's well-being and them
as long-term environmental stewards in conservation projects. Mixed
methods like participant observation, visiting community and joining in
daily activities were applied by the scholar to build trust quickly.
Conduction of semi-structured and structured interviews with its design
based and informed by half-day participatory workshops (Chambers,
2018; Chambers et al., 2019).

. Alliances for National Park: this collaboration between an indigenous
rights organisation and a conservation organization was to understand the
interplay of different interests of protected areas. Support of technical and
administrative capacities, conducting participatory research of ecology,
wildlife population and designing appropriate management practices,
consolidating a land use planning and environmental monitoring program,
collectively designing and implementing a permanent environmental
education program (Redford & Painter, 2006; Painter & Kretser, 2012).

. Indigenous Approach on Biological Diversity: Participatory and
empowering processes have been placed as a core element of this
approach, as well as horizontal knowledge exchange of diverse
participants (including IPLC). It started as a grassroots monitoring initiative

for detecting and documenting illegal activities in Wapichan indigenous
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territory and evolved to a comprehensive land use management plan.
Using participatory visual methods (e.g. films and photostories) to identify
and document their community owned solutions in order to later share
their strategies with six other communities facing similar challenges.
Planning work involved several meetings, extensive village-based
consultations and collective inter-village meetings (Ferrari et al., 2015;
Tschirhart et al., 2016).

Indigenous Storytelling for Conservation: this initiative strived to
include indigenous storytelling as an addition to the conservation
practitioners repertoire. This approach includes: linking conservation
efforts to indigenous people's worldviews; fostering connections between
indigenous peoples and their territory; facilitating transgenerations
indigenous knowledge transfer; fostering conservation dialogue; and
promoting  conservation collaborations with local participation

(Fernandez-Llamazares & Cabeza, 2018).

10.Future Proofing Conservation: by exploring new ways of managing

11.

areas under protection this project seeks to develop adaptable and
applicable strategies for protected areas with climate change impact. The
development included: Phase 1: Co-design and co-production with 1.
Initial scoping workshop; 3. co-design workshop (including diverse
participants: academics, civil society, practitioners, advisers). Specific
activities in these workshops were brainstorming, theory of change, small
and large group discussion; presentation, feedback and discussion, further
refinement and planning. Phase 2: Future-proofing conservation piloting,
planning and implementation: Piloting meeting, Lessons learned
workshop, knowledge governance interviews, structured discussion based
on the questions, Feedback, Future Dialogue workshops (Van Kerkhoff et
al., 2018).

Community-based Monitoring: Participatory Action Research, Radical
Citizen Science approach; meaning indigenous participants are involved in
most of the study’s development stages, through workshops
(Cartro-Sabaté, 2018; Ferrari et al., 2015).
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12.Kawsak Sacha (translated: Living Forest): Kichwa community
developed a concept that was then adopted by the entire Kichwa
nationality of Pastaza (Ecuador) inspiring a political programme. Included
is an educational planning initiative that engages collective actions in
forest protection. Involved are schools, non-indigenous students and
teachers in pluriversal education regarding socio-environmental justice, to
receive and perceive Indigenous epistemes forming part of the geopolitical
present (Jimenez et al., 2022; Minoia et., al 2024).

13.Earth Innovation Institute: This organisation applied dialogues,
co-design and collaborations to enable partnership between indigenous
communities and the state government (Earth Innovation Institute, n.d-a.;
DiGiano et al., 2018).

14.Intergovernmental Science-Policy Platform on Biodiversity and
Ecosystem Services (IPBES): The collection of testimonies from
Amazonian inhabitants (“Voices of the Amazon”) is to include their
perceptions regarding biodiversity, ecosystem services, recommendations
and messages to decision-makers, to conserve and sustainably use
natural resources. Testimonies as an innovative complementation of the
Rapid Assessment called through in-person meetings, and expert
workshops, diverse stakeholder webinars for intergenerational and
intercultural dialogues (IPBES, 2023).

4.3 Synthesized Results: Looking for Patterns

Despite the 14 projects' distinct contexts, stakeholders, and
methodologies, several converging themes and patterns emerge, offering

valuable insights in the practical experience of knowledge co-productions.

1. Centrality of Indigenous Epistemologies

A recurring pattern across the case studies is that indigenous ontologies
enable innovative, place-based approaches that bridge traditional
wisdom and contemporary sustainability. The critical role of Indigenous

knowledge systems in shaping more effective and culturally grounded
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conservation and development strategies. Projects such as Cuia Colab,
Collaborative Fire Management, and Kawsak Sacha demonstrated that
aligning with Indigenous ontologies, besides incorporating traditional
knowledge as data, enhances cultural relevance, ecological resilience,

and legitimacy.

2. Participatory and Community-Led Methodologies

Most initiatives adopted participatory methods such as ranging from
storytelling and workshops to co-design and co-create, to empower local
actors. The Wapichan Territorial Monitoring, CoFruta, and Indigenous
Storytelling for Conservation projects underscore the effectiveness of
these approaches in fostering ownership, local agency, and
intergenerational knowledge transfer. These participatory action research

methods are foundational to trust-building and long-term impact.

3. Multiscalar Governance and Cross-Sector Alliances

Several projects highlight the success of multi-level collaboration between
Indigenous  communities, NGOs, academic institutions, and
governments. The Kayapo Project, Earth Innovation Institute, and
Alliances for National Park (CABI-WCS) illustrate how such partnerships
can balance local autonomy with broader governance policies, especially

when financial and technical capacity-building is involved.

4. Policy Impact through Evidence-Based, Hybrid Knowledge

The Inclusion of Indigenous perspectives in policy requires structural shifts
and institutional openness to plural knowledge systems. Efforts such as
IPBES Amazon Assessment and Future Proofing Conservation
showcase the growing influence of evidence-based policy frameworks
that integrate both scientific and traditional knowledge. However, these
often face institutional inertia, resulting in incremental rather than

transformative change.
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5. Socio-Ecological Co-Benefits and Bioeconomy Potential

Culturally embedded bioeconomy models strengthen both livelihoods and
ecosystems. Many projects yielded dual outcomes—improving ecological
conservation while advancing socio-economic resilience. Examples
include CoFruta's agroforestry model, the Kayapo's economic initiatives,
and Cuia Colab’s biodesign revival, all demonstrating the potential of
bioeconomy pathways rooted in cultural heritage and sustainable use of

biodiversity.

6. Rights-Based and Justice-Oriented Approaches

Environmental justice frameworks are essential for equitable and durable
conservation outcomes. Projects increasingly framed conservation
through rights-based lenses, emphasizing land rights, Free, Prior, and
Informed Consent, and cognitive justice. The Collaborative Fire
Management, Kawsak Sacha, and Storytelling for Conservation
initiatives explicitly tackled historical marginalization by re-centering

Indigenous agency within governance and discourse.

4.4 Final Remarks and Key Messages

Collectively, these case studies illustrate a paradigm shift in conservation
and sustainable development—from top-down, technocratic interventions to
pluralistic, rights-based, and culturally grounded approaches. The
emerging patterns suggest that successful initiatives are those that: prioritize
indigenous-led governance; foster intercultural dialogue and
co-production of knowledge; align ecological goals with social justice and
local worldviews; create adaptive, inclusive institutions for long-term
resilience; move beyond token inclusion to truly reconfigure power
dynamics; and support indigenous self-determination within
environmental governance. Furthermore, extensive process documentation
and reporting is lacking in the majority of the case studies. Most of these
projects and studies do not inform sufficiently about the co-productions process.

As the literature review from chapter 2 revealed, it was expected that this
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analysis yielded limited insights of specific methods and tools, applied in
knowledge collaborations.

Exceptionally lots of detailed information about the work process of ILK
inclusion present just two case studies, which are the descriptions of case study
10. (Future Proofing Conservation). Here the authors reported two working
phases and which type of workshops (e.g. dialogue workshop) were applied.
Also mentioned are specific tasks such as presentations, feedback and
discussion sessions and the diverse stakeholders participation in which stages
of the process are described. And the case study 5 (Collaborative Fire
Management) was a second comprehensively and well described example, the
process of collaborating with the Pemon indigenous community members. Such
as for example the participatory tools like oral testimonies, timelines, territory
and community mapping, matrices, brainstorming, interviews, and group and
plenary discussions.

Nevertheless, it can be generalized that the participatory and
collaborative methods that were applied to include Indigenous peoples and
Indigenous knowledge across the majority of these initiatives include
workshops—both virtual and in-person—,widely used to facilitate training,
co-design, and capacity building, engaging Indigenous communities, scholars,
and local participants (e.g. Floating Fab Lab; Kayapo Project; Earth Innovation
Institute). Mixed-method approaches combining participatory observation,
interviews, and site visits enabled in-depth understanding of Indigenous
practices, such as traditional artisanal production (Cuia Colab) and community
fire management (Collaborative Fire Management). Tools like storytelling,
oral testimonies, participatory mapping, and visual methods enabled the
projects grounding in indigenous worldviews and epistemologies (Indigenous
Storytelling for Conservation; Indigenous Approach on Biological Diversity).
Emphasis was placed on Free, Prior and Informed Consent, horizontal
knowledge exchange, and data sovereignty, fostering trust and equitable
partnerships (Community-based Monitoring; IPBES). Iterative feedback
processes and participatory governance structures, including community

meetings, workshops, and environmental education programs, supported
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adaptive management and long-term stewardship (Win-Win Conservation;
Future Proofing Conservation). Multiple cases have in common that the
collaboration process took place in the indigenous/local communities or
territories. Moreover, the case studies highlight activities related to
conversational activities such as e.g. dialogue, discussion, and interviews,
which matched with the fact that ILK is transmitted mostly in an oral way
(Malapane et al., 2024).

Overall, these integrative methods and practices demonstrated the
importance of culturally responsive engagement and capacity building in the
effective inclusion of Indigenous knowledge within conservation, development,
and research frameworks. Although the question remains: What methods,
tools, activities and practices exactly and more specifically were applied
to facilitate and include ILK? This case study analysis already gives valuable
insight in the work process, but to accomplish a more enhanced picture of the
topic, semi-structured interviews were conducted with stakeholders of three
case studies in order to investigate in depth the methods and tools that were

used in the process to include ILK, detailed information in the next chapter 5.
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5. Data Collection and Analysis

The case studies analysis presented in the previous chapter gave limited
understanding and details about the specific methods, tools and activities that
had been applied in knowledge collaborations processes. The conduction of
interviews will accomplish further investigations and shed light on the process of
including ILK in knowledge co-productions in these cases. Given the exploratory
nature of the research and the need to capture in-depth personal experiences,
qualitative semi-structured interviews were chosen as the method of data
collection. This approach allowed for a nuanced understanding of how
individuals perceive the process of knowledge co-production. The aim is to
obtain a qualitative and subjective report from participants about which
practices were used, which worked well, and which did not, to include ILK. This
chapter contains information regarding the interview type, interviewee selection,
interview guide and the conduction of the interviews. Finally the findings of the

interview answers are summarized and compared (details in Appendix 3).
5.1 Interviews

5.1.1 Development of Interview Guide

In order to design the interview guide adequately 11 core themes were
selected out from the initial literature review (Chapter 2). These were introduced
in the main structure of the interview guide, which consists of two components:
“During Development Process” includes questions regarding the process of the
conduction of the collaboration while the category “After Completion” refers to
questions regarding the results and later impact of the project. We now explain
and justify how interview questions articulate with the core themes.

The first four questions in the interview guide in the category “During
Development Process” are to disclose how much and how the involvement of
IPLC and ILK in the project was and regarding the participants role and
involvement in the project. They belong to the theme “Representatives”. This
keyword was identified in the literature as an obstacle because participation
processes do not always guarantee that every representative can contribute
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significantly or produce inclusive results (Diaz-Reviriego et al., 2019). The
diversity of representatives of knowledges such as ILK is crucial when working
in multiple knowledge co-productions for sustainability, but the low level of
knowledge-holder inclusiveness hinders true inclusion (Kadykalo et al., 2021).
This raises the question of how the selected case studies tackled this issue and
through which methods.

The theme “Constraints” was included to investigate challenges and
limitations of the project's processes. One limitation can be a relatively short
time frame of the collaboration which hinders the participants to build up a
relationship and gain the necessary trust to entrust their knowledge to others
(Kadykalo et al., 2021). Another constraint can be the inappropriate methods
that were identified as not useful in the co-working process. This can inform
future knowledge collaborations about what methods didn't work well (Lam et
al., 2020). For these reasons, several questions are dedicated to restrictions.

The next theme is “Knowledge Treatment and transfer. This refers to the
ways in which knowledge was transmitted and in which circumstances.
Knowledge gaps in the literature remain such as regarding the problem of
protecting intellectual property rights. This issue has to be better addressed
when bridging ILK with others (Hill et al., 2020a), to ensure that later decisions
are made with the full involvement, collaboration and consent of IPLC
themselves (Kadykalo et al., 2021). For this reason the various knowledge
system holders must be included in all stages of the collaboration, for example
the analysis and negotiation process, when bringing them together, regardless
of whether they overlap, diverge, or converge (Tengo et al., 2017). Furthermore
the problem of a lack of appropriate and inclusive methods and tools to enable
the mobilization and transmission of ILK is tackled (Tengé et. al., 2014, 2017,
2021). That's why several questions regarding how ILK was included in the
case studies are listed in the interview guide. Particularly the topic of the
methods, tools and practices are the core questions of the interview as they are
directly connected to the research question of this thesis.

“‘“Power and decision making” imbalances can be problematic in

participatory processes because they might prevent certain indigenous
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participants from sharing their knowledge in knowledge co-production (Kadykalo
et al.,, 2021) and create hierarchies within such processes. Therefore, it is
essential to carefully review and reflect on these processes in order to uncover
the understandings, visions, and values of the various individuals engaged
(Norstrom et al., 2020). Especially ILK representatives have worked on
overcoming structural obstacles in knowledge co-production processes (in fields
like science, policy, and governance), particularly with regard to centralization,
power disparities, and decision-making by dominant, powerful actors, in order to
meet interconnected goals of bolstering the effort to recognize ILK (Tengo et al.,
2021). The question emerges, Who decided in the case studies which
knowledge was included?

The theme “Common understandings’ refers to all representatives from
various knowledge systems who must be able to understand the varying
knowledge contributions. For IPLC, scientific knowledge must be easy to
understand, and for researchers, ILK must be comprehensive (Tengd et al.,
2017). Furthermore, shared understanding refers to appropriate language,
commonly known key terminology and concepts (Norstrom et al., 2020). ILK
has to be mobilized through culturally suitable methods (Tengé et al., 2017). If
commonly understood communication was given and still different perspectives
remain, it is necessary to respect this diversity (Norstrom et al., 2020). Because
of these reasons one question regarding the shared understanding is included
in the interview guide.

Knowledge co-production gains from meaningful and precise “joined
problem definition” which should arise from a collective comprehension of the
challenge(s) or topic the project wants to tackle (Norstrom et al., 2020). A
cooperative problem-definition process is therefore essential to facilitating
knowledge transfers (Hill et al., 2020a). Because the joint issue formulation
contributes crucially to successful outcomes of multiple knowledge
collaborations (Malmer et al., 2020). That's why it is relevant to know if this was
applied in the case studies.

Like mentioned above, the topic of “mutual trust’ is of particular interest,

because building mutual trust and respect amongst various actors and
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knowledge holders is a fundamental contributor, especially in areas with
historical injustices and legal violations of IPLC’s rights (Malmer et al., 2020)
like it is the case in the Amazon.

The “scale” of a co-production is a crucial factor. The majority of
knowledge co-production processes have involved pluralistic partnerships at the
local and regional levels, while research institutes and NGOs are increasingly
operating on a global scale (Norstrom et al., 2020). It is stated that multi-level
governance is the best way to meet global sustainability goals (Sterling et al.,
2017). Therefore, the question of the scale of the project is included.

The “After Completion’ category, includes questions to evaluate if the
methods, tools and activities applied in the case studies were suitable to
achieve the desired result. The themes “outcome”, “impact’ and “output’ are
included, because across different approaches to evaluate co-production or
transdisciplinary research processes, common metrics are the process (as
mentioned above), outputs, outcomes as well as impacts. Direct and indirect
impact incorporates intangible impacts and more concrete products and outputs

(Norstrom et al., 2020) to the research context.
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The following Figure 10 presents the completed interview guide, its 26

questions organized in its categories and core themes.

CATEGORIES THEMES QUESTIONS Ne
Have you directly worked with IPLC? 1
Was IPLC/ILK included in the project? 2
Representatives
Your rolefjob in the project? 3
Did you meet regularly with all participants? 4
E—
How did ILK contribute to the project? 5
How was ILK included? 6
Knowledge Treatment Have there been particular practices of ILK inclusion/generation? 7
What methods/tools/practices were used to include ILK? 8
Helpful fJuseful methods/tools/practices for ILK inclusion? 9
During Were th hall bl rdi kil ith IPLC/ ILK?
t it ?
Development re there any challenges or problems regarding working wi | 10
Process
When did you join the project? 1
Constraints
Any not useful methodsftools/practices for ILK inclusion? 12
For how long have you been working in this project? 13
—
Power and Decision Making | How did you decide which ILK is included? 14
e _____________________________________________________ |
Common Understandings Commonly known, appropriate language and terminologyjconcepts? | 15
—— e aaaaaaaaaaaaaaaaaa T
Joined Problem Definition Has there been a joined problem definition at the beginning? 16
==
Mutual Trust Has there been mutual trust among all participants? 17
Was it a regional, national, global project? 18
Scale
How long was the time period of the project? 19
_— s ——————————————————
What was the cutcome of the project? 20
Outcome Do you have updates from the project now? 21
Were there any unexpected benefits? 22
After
: How did you measure the impact of the project? 23
Completion e P R
Impact What was the indirect impact? 24
What was the direct impact? 25
Output What was the output of the project? 26
E————

Figure 10: Interview Guide, Source: by Author, 2025
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5.1.2 Interviewees

The recommended number of interviewees depends on the topic, purpose
and varies in the literature (Creswell, 2007). According to Bekele and Ago
(2022) “the issue lacks a concrete guideline which is clear and easy [...]. No
universal rule dictates the maximum and the minimum number of interviews for
a qualitative research” (Bekele & Ago, 2022). However, ultimately the number of
participants depends on the willingness and availability of the interviewees,
which is one uncontrollable variable.

The distribution of the two interviewee types was as follows: one
participant that was in the role of the receiver of ILK (e.g. scholar) and a second
person of the same project, that was in the ILK transmitter position. This
dual-interviewee decision was due to the fact that the transmitter and the
receiver of ILK could have experienced the process in different ways and/or
opinion distinctly about what methods, tools or practices worked or not, in order
to transmit and implement ILK in the project. Through the inclusion of the
opinions from both participant types (receiver and transmitter), an equal
distribution is provided which prevents the bias of one dominant interviewee
type. Figure 12 presents the interviewee distribution Plan, including the
distribution and number of different stakeholders.

In total 6 people were interviewed, distributed equally among three case
studies. Figure 11, provides details about the 14 Case study, of which 24
participants were contacted (based on availability of contact information) and
then 7 agreed on conducting an interview, lastly 6 interviews were valid (one
interviewee turned out to be not directly involved in the work with IPLC). The

Interviews were conducted in April-July 2025.
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Figure 11: Contacted and Interviewed Persons, by Author 2024

Interviewee Distribution Plan
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Figure 12: Interviewee Distribution Plan presents the division and amount of Interviewees,
by Author 2024

5.1.3 Interview Preparation

During the case study research (chapter 4) stakeholders of each project
and their contact information (email and other social media profiles) were
identified through a web-based search.. When participants responded
affirmatively to the interview requests, then the online meetings were scheduled

and the interviews were conducted. The decision to carry out the interviews
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remotely and not in person was due to the fact that the participants were
located in different countries (globally).

Later when interviewing, they were asked to enable the contact to the ILK
holders of the projects. With everyone's consent the contact information of ILK
holders were shared to request an interview with them as well, which was also
conducted online after their approval and agreement.

Each interview was conducted either in English, Portuguese or Spanish,
depending on the native language and the level of english of each interviewee
and their preferred language. All Interviews were held online on the platform
Google Meet and WhatsApp.

When starting the interviews, some standards and advice such as the
eight principles of pre-interview preparation were included in the process: (1)
choosing a setting without distraction; (2) explain interview purpose; (3)
address confidentiality terms; (4) explain interview format; (5) indicate
approximate length of interview (amount of questions and approximate time);
(6) inform interviewee about contact information for later questions; (7) assuring
that participant has no questions before starting; and (8) asking for permission
to record the interview (lan, 2024). Before starting the interview, these
confidentiality terms were presented and confirmed/agreed on.

The question’s wording varied slightly to ensure a natural conversation
flow, also the amount of questions differed as well depending on the participants
answers (e.g. participants gave an answer in advance before the question was
asked) but all interviews include the same keywords mentioned in section
above. The average length of the interview was about 40 min. The interviews
are all recorded and later transcribed (see Appendix 2).

Finally the interview transcripts were analysed applying an thematic
analysis (see Appendix 3), then the data was evaluated and discussed (see

next section and Chapter 6).

5.2 Findings of Comparative Analysis

These three comparative summaries present each two viewpoints on the

same project. Interviewee A's perspectives (non-indigenous participant) are
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compared with interviewee B’s perspectives (indigenous participant) on the
project/study process in which they participated. Their shared perceptions and
divergences are presented. Particularly which methods, tools and approaches
were applied. Table 4 presents the interviewees of each project, and their

categorisation in group A and B.

Case study names FabLab Cuia CoLab Kayapo Project

non-indigenous participants Benito Juarez | Andrea Bandoni Matthew Aruch
(A1) (A2) (A3)

indigenous participants Zoila Ochoa Silvane Almeida Maduro | Poyre Mekragnotire
(B1) (B2) (B3)

Table 4: Interviewees names, roles and projects, by Author 2025

5.2.1 Case Study 1: FabLab Peru

Both participants report the project's employment of co-creative,
participatory methodology for various project components. The collaboration
was inclusive from the outset, promoting mutual learning across all project
phases, all co-designed with the community such as developing a prototyping
model. The knowledge sharing process during the project was documented,
primarily for educational use. A1 explains that initially led by an academic
vision, the approach was adjusted in response to community feedback,
(confirmed by B1) prioritizing sensory and hands-on learning methods like
regular workshops and near-weekly meetings, both in-person and via
WhatsApp, fostering sustained engagement, before introducing theoretical
concepts. The project team first demonstrated their own activities to build trust,
then invited community members to share their practices.

Both interviewees emphasize the importance of community participation
and trust-building as foundational elements of the project. A1 describes a
co-creative approach that involved Indigenous partners across most stages of

the project—from design to implementation—though the initiative originally
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began as an academic endeavor. B1 similarly acknowledges the central role of
community agency, especially in forming associations and defining participation.
However, B1 expresses concerns over past experiences of knowledge
appropriation, which made initially trust fragile and collaboration more cautious.
Both accounts reflect a strong commitment to ethical engagement and
recognition of Indigenous knowledge as valid and necessary—not
supplementary. A1 discusses the integration of holistic ecological and cultural
knowledge into strategies for land regeneration and bioproduct development.
B1 highlights practical knowledge such as medicinal plant use and fiber
processing, transmitted through embodied practices and women's involvement,
(A1 and B1) through workshops of plant essence extraction, traditional weaving
with natural fibers, and crafting biodegradable paper from local plant materials.
Despite alignment in goals—particularly regarding sustainability and
economic empowerment—the two interviews reveal different perceptions of
power dynamics. While A1 views the project as inclusive and evolving toward
community ownership, B1 notes some structural dependency on external
actors, especially regarding infrastructure (e.g., electricity) and decision-making
control. They also differ in project scale and duration: A1 frames the work within
a national sustainable development initiative, while B1 experiences the project
as a short-term intervention with limited follow-up, if there is no provision of

electricity and water supply, raising concerns about its sustainability.

5.2.2 Case Study 2 Cuia Colab

In this case, both interviewees describe the project centered on traditional
artisanal knowledge, specifically the embodied practice of Cuia-making
(molding and painting). A2 had two visits to B2’s community. In the first, artisans
demonstrated how to check Cuia gourd ripeness and prepare them for dyeing.
A2 gained deeper understanding through multiple full-day immersion, observing
the step-by-step process of B2’s practical presentation. The core methodology:
knowledge, in this study traditional Cuia techniques, was best understood when
practiced, learning by doing, and co-working. Both (A2 and B2) emphasize that

this knowledge is passed on through sensory, lived experiences, not easily
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translated into written formats. A2 reported methods centered on experiential
learning and co-creation, though implementation faced logistical
difficulties—long, costly boat travel limited the visits, and transporting samples
was complex. Artisans, with limited time due to other work, were hesitant to
invest in unfamiliar processes.

Both participants describe trust and communication as essential,
maintained through digital tools and in-person visits, although personal contact
through visits was clearly preferred by both. However, A2 reports cultural and
linguistic challenges, despite a shared official language (Portuguese),
communication was shaped by different explanatory styles, as local knowledge
was more effectively transmitted through observation and practice than
theoretically. Moreover, A2 describes difficulties in explaining technical design
concepts, protocols or materials unfamiliar to B2. B2, by contrast, highlights the
existing trust and clear goals that enable smooth collaboration.

Cultural sensitivities also shaped the project’'s dynamics, as some
techniques—such as the use of urine in paint-making—Iled to fears of prejudice
among artisan participants. A2 respected ethical engagement protocols, asking
artisans how they wished to be referenced and clarifying the use of their
knowledge.

Artisans—mostly women—play a central role as knowledge holders and
transmitters. While both agree on the importance of respectful collaboration and
knowledge autonomy, their perspectives diverge regarding project structure and
leadership. A2 describes a researcher-led initiative with consultation and
emphasizes that artisans retained the power to decide what to share and how to
participate. Furthermore, A2 acknowledges a more externally shaped process,
rooted in academic and design research goals and requirements, B2's
viewpoint suggests a balanced and negotiated dynamic. In terms of outcomes,
A2 focuses on documentation, sustainable design research, and ethical
engagement, while B2 points to a successful international exhibition where
artisan products were sold—offering both cultural visibility and economic

benefit. Overall, both share a positive view of the collaboration.
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5.2.3 Case Study 3 Kayapo

A3 and B3 describe the project as a deeply embedded, Indigenous-led
project rooted in the Kayapo people’s systems of governance. They emphasize
collective decision-making, autonomy, and the strategic use of Indigenous and
local knowledge for territorial monitoring, conservation, and political
self-determination.

Both participants (A3 and B3) reported the project centers on cultural
valorization and storytelling to protect and strengthen Kayapo traditional
knowledge and territory. Methods emphasize ethical, long-term collaboration,
rooted in free, prior, and informed consent, and relational engagement through
shared experiences such as walking and talking in the forest. Communication
technologies have enhanced coordination, enabling real-time exchanges among
Indigenous leaders, particularly during annual general assemblies that serve as
platforms for collective planning and reflection. The collaboration is guided by
transgenerational consensus and the authority of shamanic leaders.
Methodology shifted from top-down approaches to inclusive village visits and
dialogue with community members of all ages, allowing the project to evolve
organically and respectfully.

Their accounts highlight the long-term nature of the collaboration,
supported by well-established institutions such as Kayapo associations,
assemblies, and partnerships with NGOs and government agencies. A3
emphasizes the role of territorial governance, monitoring tools, and multi-scalar
collaboration. B3 complements this by focusing on cultural transmission,
particularly the importance of Kayapo knowledge and educational efforts to
reconnect youth with Indigenous identity—addressing concerns about urban
migration and cultural erosion.

Both interviewees underline the significance of trust, internal
communication, and shared leadership, with B3 noting recent progress toward
gender parity in organizational roles. A3 shares similar reflections, underscoring
the role of long-term trust-building through lived experiences and consistent

engagement—what they call “collaboration at the speed of trust.”
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While they agree on core goals—environmental protection, economic
empowerment, and cultural preservation—their perspectives reveal different
emphases. A3 details quantifiable outcomes such as satellite imagery of forest
cover and NGO growth as indicators of success. B3 highlights the cultural and
social dimensions, viewing knowledge as both a protective tool and a source of
community resilience. Similar opinions are shared regarding challenges that
differ slightly as well. A3 focuses on external threats such as illegal logging and
bureaucratic hurdles, while B3 discusses more internal social challenges,

including youth disconnection and limited resources for ongoing education.

5.3 Final Remarks and Key Messages

The three case studies demonstrate distinct but converging
approaches to co-creation, ethical engagement, and knowledge exchange with
Indigenous and local communities. Across all cases, participatory and
relational methodologies—grounded in trust, experiential learning, and
long-term commitment—were critical to project success.

In Case Study 1, participants highlighted a shift from an academically
driven initiative to a genuinely co-creative process with Indigenous
communities, emphasizing mutual learning and shared ownership. Knowledge
sharing was primarily for educational use and took place through regular
workshops and informal communication channels. While both interviewees
underscored community agency, they differed in perceptions of power
dynamics: one saw a move toward community-led development, while the other
noted lingering structural dependencies and sustainability concerns.

Case Study 2 focused on traditional Cuia-making practices and
underscored the primacy of embodied, sensory knowledge transmitted through
practice rather than theory. While both participants valued respectful
collaboration, logistical challenges and differences in communication
styles—despite a shared official language—impacted the process. Trust and
reciprocity were maintained through in-person visits and digital tools, though
both favored face-to-face engagement. Diverging views on leadership emerged:

the researcher described a more externally guided project, while the artisan
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perceived a balanced, negotiated dynamic, with outcomes ranging from
academic documentation to successful cultural product exhibitions.

In Case Study 3, the project was described as Indigenous-led from
inception, rooted in Kayapo governance systems, cultural valorization, and
storytelling. Both participants emphasized long-term ethical collaboration,
guided by transgenerational consensus and shamanic authority. The
methodology relied on inclusive village visits, real-time digital communication,
and assemblies for planning and evaluation. While one account emphasized
measurable environmental outcomes and institutional partnerships, the other
focused on cultural resilience, gender inclusion, and intergenerational education
as key impacts. Trust and autonomy were central themes, with collaboration

described as progressing "at the speed of trust."
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6. Discussion and Conclusion

How to better include ILK in Sustainability research and practice in
the Amazon? To find answers to this question, this study examined the
dynamics of collaboration, specifically the process in which methods, tools and
activities were applied, between external actors and indigenous people and
local communities (IPLC). The analysis of findings across three case studies
showed, each case featured perspectives from both external facilitators (A1, A2,
and A3) and IPLC participants (B1, B2 and B3), offering a dual lens on
knowledge exchanges, power negotiation, and sustainability-oriented
innovation. The analysis of the participants' answers revealed both shared
challenges and case-specific trajectories, providing insights into the enabling
and constraining factors that shape knowledge co-creative practices with IPLC.
Common core themes are: 1. Negotiating Collaboration and Participation, 2.
Embodied Learning and Knowledge Transmission, 3. Infrastructure,
Sustainability, and Long-Term Impact, 4. Trust, Ethics, and Knowledge
Sovereignty, 5. Youth, Gender, and Social Transformation. Conclusions are
drawn articulating the previous literature research in chapter 2 and the
interviews presented in chapter 5.

6.1 Discussion of Findings

1. Negotiating Collaboration and Participation

Across all three case studies, collaboration emerged as a complex,
iterative process shaped by the histories, expectations, and institutional
contexts of both external teams and IPLC. However, the degree of shared
decision-making and power distribution varied significantly. Which are already
recognized common key issues in multiple knowledge collaborations according
to multiple scholars (Tengd et al., 2021; Chambers et. al., 2021, 2022; Hill et
al., 2020a).

In Case Study 3, collaboration was characterized by a high degree of
internal leadership. The Kayapo communities maintained control over project
direction, design, and execution, with clearly defined governance structures
such as the warrior house and age-based decision-making bodies. External
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actors operated largely in supportive or facilitative roles. This degree of
self-determination enabled long-term planning, sustained engagement, and
project continuity.

In contrast, Case Study 1 involved more uneven participation. While the
external participant (A1) emphasized co-creation and mutual learning, the local
community member (B1) expressed dissatisfaction with the lack of
infrastructural continuity. The disconnection between initial project ambitions
and lasting benefits—particularly regarding access to electricity, product
commercialization, and community empowerment—suggests a need for more
structural follow-through and resource investment from external partners.

Case Study 2 demonstrated a more balanced dynamic, with mutual
respect and trust established between the designer (A2) and the riverine
artisans (B2). The interviewee (B2) acknowledged the external actor's curiosity
and commitment, and described the process of hands-on observation and
experimentation as meaningful and non-invasive. However, the project
remained highly dependent on individual relationships and lacked broader
institutional embedding, raising questions about long-term continuity and

community-wide participation.

2.Em ied Learning and Knowl Transmission

In all three case studies, Indigenous and local knowledge was shared
primarily through practice-based, experiential methods, rather than abstract or
textual instruction. Across interviews, both indigenous and non-indigenous
participants emphasized that understanding occurred most effectively (A2)
“‘when you see someone doing it,” and (A3) “through walking and talking in the
forest”. Brondizion and colleagues (2021b) agree with this perception:
“Indigenous and local knowledge, [...] often emphasizes the importance of
learning about the environment from experience on the land rather than from
didactic teaching in classrooms” (Brondizio et al., 2021b, p.490).

Communication methods such as interviews, presentations and
conversations were common amongst the three cases. On this statement

agrees Chambers, et al. (2022), who state that effective iterative and reflective
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methods are surveys, interviews, reflection essays, amongst others. As well as
Norstrom et al. (2020) who states regular conversations and interactions
among all actors during the project process are fundamental because these
interactions influence the knowledge co-production quality.

This insight was most explicitly realized in Case Study 2, where the
designer (A2) was immersed in the artisanal processes of Cuia production. The
artisan explained that repeated explanations of technique were insufficient
without practical engagement. Similarly, in Case Study 3, field-based knowledge
sharing—especially through forest walks and storytelling—was key to building
trust and transmitting ecological and cultural expertise across generations. This
matches with findings from other scholars like Lam and colleagues (2020), who
support the use of analysing stories and songs as a method to examine ILK for
conservation, and Chambers and colleagues (2022), who also identified
“‘walkshops”, walking and talking as an suitable activity for ILK transmission.

However, Case Study 1 revealed challenges in this regard. While practical
workshops were conducted, their effectiveness was limited by perceived
absence of follow-up support. These findings indicate that embodied learning
must be sustained over time and supported with infrastructure and feedback
mechanisms to be fully effective.

To ensure successful and long-lasting results, it is essential to design a

process that is deemed beneficial for all parties involved (Malmer et al., 2020).

3. Infrastructure, Sustainability, and Long-Term Impact
A critical concern across all cases was the sustainability and continuity of

project impacts. While short-term engagement often introduced useful tools,
knowledge, or training, lasting benefits were sometimes undermined by
systemic constraints—particularly in Case Study 1. The local participant (B1)
voiced frustration that the project brought temporary resources (e.g., electricity)
but left the community without sustainable alternatives. The lack of electricity,
for instance, was seen as a fundamental barrier to continuing the activities
initiated during the project. Furthermore, infrastructural barriers can hinder

project documentation with digital tools and digital communication. This reflects
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a broader pattern where infrastructural gaps can undo the gains of participatory
initiatives, unless long-term strategies are integrated from the outset.

In contrast, Case Study 3 was able to achieve -continuity and
institutionalization through the leadership of Indigenous associations. Programs
such as territorial monitoring, educational activities, and forest-based
economies were embedded into local governance structures, supported by
consensus-building processes and administrative capacity. This model suggests
that when Indigenous institutions have control over project design, long-term
ecological and social goals are more likely to be realized.

Case Study 2 occupied a middle ground. While the collaboration produced
tangible outputs—such as exhibitions, product sales, and knowledge
exchange—the reliance on personal relationships and external platforms raised
questions about whether benefits would continue beyond the duration of the
project. The artisans also pointed to the declining number of younger
practitioners and limited collective organization, which could threaten future

sustainability of traditional techniques such as the Cuia production.

4. Trust, Ethics, and Knowledge Sovereignty
Building and maintaining trust was a recurring theme across all case

studies. In Case Study 3, long-standing relationships with external partners and
careful attention to consultation protocols helped build confidence and shared
purpose. Trust was seen as the foundation for both project legitimacy and
community uptake. Furthermore, cultural practices such as consensus-building
and the central role of shamans were respected and integrated into
decision-making processes. Similar findings like Malmer et al. (2020), who
highlight equity is maintained through practical ways e.g. protocols concerning
intellectual property, research agreements and as well as free, prior, and
informed consent.

In Case Study 2, trust developed through personal engagement,
transparency about knowledge use, and respect for artisans’ perspectives on

how their knowledge should be shared and represented. The absence of
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contractual or legalistic barriers—while potentially problematic in formal
terms—was offset by an ethics of mutual respect and relational accountability.
However, in Case Study 1, historical experiences of biopiracy and
extractive research created skepticism. The indigenous participant (B1)
expressed concern that external actors “take our knowledge and leave us
alone,” pointing to a deeper need for fair benefit-sharing mechanisms,
recognition of ILP contributions, and ongoing support. This underscores the
importance of addressing knowledge sovereignty and the risk of intellectual

appropriation, particularly in communities with histories of marginalization.

5. Youth, Gender. and Social Transformation

Finally, social dynamics related to youth and gender were identified as
both opportunities and challenges. In Case Study 3, a conscious effort was
made to include women equally in governance structures, and to design
educational programs that engaged youth in environmental monitoring and
conservation technologies. This inclusion was framed not only as equitable, but
as essential to the community’s long-term viability.

In Case Study 1, women’s empowerment was central to the project’s
goals, yet the ILP perspective emphasized that workshops alone are
insufficient. Empowerment requires material tools, access to markets, and
continued capacity-building in order to sustain the project in the future. Without
these, aspirations for economic independence and social transformation remain
unfulfilled.

In Case Study 2, the lack of collective organization and the migration of
youth to urban centers were flagged as existential risks to the continuity of
traditional practices. These patterns suggest that co-creative projects must be
situated within broader social transitions, and that youth inclusion and cultural

transmission should be considered core components of sustainability efforts.

In short, collaboration dynamics between external actors and Indigenous

People and Local Communities (IPLC) across these three case studies,
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revealed shared challenges and context-specific factors shaping co-creative

knowledge practices. Five major themes emerged:

1.

Negotiating Collaboration and Participation: Collaboration varied from
externally led to IPLC-driven models. Case 3, led by Kayapo, demonstrated
strong self-determination and long-term continuity, while Case 1 showed
uneven participation and limited structural follow-up. Case 2 achieved
balanced, trust-based cooperation but lacked institutional embedding.
Embodied Learning and Knowledge Transmission: Knowledge
exchange occurred mainly through experiential, practice-based methods
like forest walks, storytelling, and artisanal work. Success depended on
sustained engagement and infrastructural support, highlighting the
importance of “learning by doing.”

Infrastructure, Sustainability, and Long-Term Impact: Sustainable
impact relied on local governance and continuity planning. Projects without
infrastructural or institutional support (Case 1) struggled to sustain benefits.
Trust, Ethics, and Knowledge Sovereignty: Trust, transparency, and
respect for Indigenous protocols were essential. Historical inequities and
fears of knowledge exploitation underscored the need for fair
benefit-sharing and ethical partnerships.

Youth, Gender, and Social Transformation: Inclusive participation of
women and youth strengthened sustainability, but economic and social
support remained vital to ensure empowerment and cultural continuity.

Overall, the findings highlight that successful knowledge-based

collaborations with Indigenous communities depend on respectful, long-term

engagement, adaptive methodologies, and recognition of Indigenous knowledge

as central—not supplementary—to sustainable development and cultural

preservation.

6.2 Conclusions

Across all three case studies, the interviews revealed that a common key

topic was the centrality of trust, long-term engagement, and ethical collaboration

as foundational to successful knowledge exchange with Indigenous and local
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communities. Each project employed participatory, co-creative methodologies
that prioritized relational processes, emphasized local agency, and recognized
Indigenous knowledge as essential rather than auxiliary. In all cases, knowledge
was best transmitted through experiential, embodied practices such as
workshops, shared work, or walking through the forest together. These methods
fostered mutual learning and helped bridge cultural and linguistic differences,
particularly where traditional knowledge was place-based. Storytelling,
observation, and collaborative doing were consistently more effective than
theoretical or extractive approaches.

Participants highlighted the importance of free, prior, and informed
consent, transparent decision-making, and clear communication—often
supported by digital tools but strengthened through in-person engagement.
Projects that adapted to local rhythms and forms of governance, particularly
through dialogue with elders, women, and youth, were more likely to generate
sustained participation and community ownership.

Despite different contexts and focus areas—from artisanal practices and
land-based knowledge to territorial governance—all projects faced challenges
related to power asymmetries, logistical constraints, and sustainability.

The three case studies reveal that successful collaboration with IPLC
depends not only on ethical intentions or participatory methods, but on
structural commitments to shared governance, infrastructural support, and
long-term engagement. Co-creation is most effective when IPLC retain
meaningful agency in decision-making, when learning is grounded in embodied
practice, and when benefits are equitably distributed and sustained. However,
they also revealed that projects rooted in respect, patience, and shared
experiences can foster meaningful, long-lasting collaborations and reinforce the
cultural, ecological, and political resilience of Indigenous communities.

While each context requires tailored approaches, the findings suggest
common principles for future work: prioritize local leadership, build long-term
relationships, align project timelines with community rhythms, and treat ILK not
as extractable content but as living, dynamic systems embedded in social,

ecological, and cultural life. Only then can co-creative projects avoid the pitfalls
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of short-termism and deliver on their promise of mutual learning, justice, and
transformation.

This work affirms the need for more inclusive, pluralistic and practical
approaches to sustainability that bridge Indigenous and scientific knowledge
systems through adequate methods. By foregrounding Indigenous people and
knowledge, sustainable resource use and development in the Amazon can

become more just, effective, ethical and resilient.

6.3 Limitations and Future Research

This study is subject to possible limitations related to the researcher’s
positionality as a northern European woman. The researcher’s sociocultural
background and lived experiences may have influenced the research, including
interpretation of empirical material. While systematic efforts were made to
engage with diverse actors and perspectives and to apply critical reflexivity
throughout the research process, complete neutrality cannot be assumed.

Furthermore, these thesis results are limited by the number of relatively
few interviews conducted, respectively interviews of only three case studies.
Causing difficulties to identify patterns and to generalize, because findings were
rather case specific. With a greater number of interviewees, the results would
be more decisive and more diversity of methods and tools could be identified,
as well as similarities amongst the findings. Therefore, future research on the
topic methods, tools and practices of ILK inclusion in knowledge co-production
should include findings from a greater array of data sources.

Furthermore, these thesis results of methods to facilitate collaborations
could bear the risk of misuse. Attention should be paid to creating mechanisms
(e.g. policy, laws, etc.), to prevent exploitation, cultural appropriation and

unethical collaborations and protect indigenous people.
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7. Epilogue

This master thesis process gave me valuable insights in the rich wisdom
of indigenous knowledge, and seeing nature from the perspective of indigenous
people, being the fundament of their culture, identity and lives.

My personal appreciation for this knowledge system grew, as | learned
about the strong connection between people and their environments, as well as
the ancestral knowledge resulting from this long lasting relationship.

Furthermore, | understood that these knowledge systems play a crucial
role in Amazon's sustainable development and conservation efforts. They are
not ancillary—they are fundamental to achieving long-term ecological resilience
and social equity. That is why adequate methods to bridge, enable and facilitate
just, effective, and ethical collaborations are so essential to achieve such
sustainability efforts.

This epilogue marks the end of my academic journey of this master thesis
but also points toward continued research, dialogue, and collaboration in the

pursuit of more sustainability and equitable environmental and social futures.



100

8. References

Amazon Watch. (2023). Amazon In Focus: Fall 2023. In Amazon Watch.

https:/ /amazonwatch.otg/assets/ files/2023-amazon-in-focus.pdf

Athayde, S., Silva-Lugo, J., Schmink, M., & Heckenberger, M. (2017). The same, but
different: indigenous knowledge retention, erosion, and innovation in the Brazilian
Amazon. Human Ecology, 45(4), 533—544.
https://doi.org/10.1007/s10745-017-9919-0

Baker, V,, Ataria, J., Ankeny, R., & Bray, H. (2023). Transdisciplinary science and the
importance of Indigenous knowledge. Integrated Environmental Assessment and

Management, 20(3), 805-816. https://doi.org/10.1002/ieam.4847

Bandoni, A. (n.d.). Objects of the Forest 1Virtual Exhibition.
https:/ /andreabandoni.com/Objects-of-the-Forest-Virtual-Exhibition

Bandoni, A., Cohen, L., Cotta, M., & Paoliello, C. (2024). Recreating an Amazonian
ancestral biodesign technique. Research Directions Biotechnology Design, 2.

https://doi.otg/10.1017/btd.2024.13

Bekele, W. B., & Ago, E. Y. (2022). Sample size for interview in Qualitative Research in
Social Sciences: A Guide to Novice Researchers. Research in Educational Policy and

Management, 4(1), 42-50. https://doi.org/10.46303/repam.2022.3
Betkes, F. (2018). Sacred Ecology. https://doi.org/10.4324/9781315114644

Brondizio, E. S., Andersson, K., De Castro, F, Futemma, C., Salk, C., Teng6, M., Londres,
M., Tourne, D. C., Gonzalez, T. S., Molina-Garzén, A., Lopes, G. R., & Siani, S. M.
(2021a). Making place-based sustainability initiatives visible in the Brazilian
Amazon. Current Opinion in Environmental Sustainability, 49, 66—T8.
https://doi.org/10.1016/j.cosust.2021.03.007

Brondizio, E. S., Aumeeruddy-Thomas, Y., Bates, P., Carino, J., Fernandez-Llamazares, A,
Ferrari, M. E, Galvin, K., Reyes-Garcia, V., McElwee, P.,, Molnar, Z., Samakov, A.,
& Shrestha, U. B. (2021b). Locally based, regionally manifested, and globally

relevant: indigenous and local knowledge, values, and practices for nature. .Annual



101

Review of Environment and Resources, 46(1), 481-509.
https://doi.org/10.1146/annurev-environ-012220-012127

Butler, R. A. (2020, June 16). Brazil’s forests. WorldRainforests.com.

https:/ /wotldrainforests.com/brazil/

Butler, R. A. (2024, April 16). The Amazon rainforest. WorldRainforests.com.

https:/ /wotldrainforests.com/amazon/

Cartro-Sabaté, M. (2018). Amazo’n’Oil: Exposure to 0il and lead for Amazonian wildlife [PhD
dissertation, Universitat Autonoma de Barcelonal.

https://ddd.uab.cat/pub/tesis/2018 /hdl_10803_664263/mcsldel.pdf

Chadegani, A. A., Salehi, H., Yunus, M. M., Farhadi, H., Fooladi, M., Farhadi, M., &
Ebrahim, N. A. (2013). A Comparison between Two Main Academic Literature
Collections: Web of Science and Scopus Databases. Asian Social Science, 9(5).

https://doi.org/10.5539 /ass.v9n5p18

Chakraborty, R., Jayathunga, S., Matunga, H. P, Davis, S., Matunga, L., Eggers, J., &
Gregorini, P. (2022). Pursuing Plurality: Exploring the synergies and challenges of

knowledge co-production in multifunctional landscape design. Frontiers in Sustainable

Food Systems, 5. https:/ /doi.org/10.3389/fsufs.2021.680587

Chambers, J. M. (2018). The discourse and reality of “win-win” interventions for forests

and people in the Peruvian Amazon [PhD dissertation, University of Cambridge].
In Apollo (University of Cambridge). https:/ /doi.org/10.17863/CAM.23735

Chambers, J. M., Del Aguila Mejia, M., Ramirez Reategui, R., & Sandbrook, C. (2019). Why
joint conservation and development projects often fail: An in-depth examination in
the Peruvian Amazon. Environment and Planning EE Nature and Space, 3(2), 365-398.
https://doi.org/10.1177/2514848619873910

Chambers, . M., Wyborn, C., Klenk, N. L., Ryan, M., Serban, A., Bennett, N. J., Brennan,
R., Charli-Joseph, L., Fernandez-Giménez, M. E., Galvin, K. A., Goldstein, B. E.,
Haller, T., Hill, R., Munera, C., Nel, J. L., Osterblom, H., Reid, R. S., Riechers, M.,
Spierenburg, M., . . . Rondeau, R. (2022). Co-productive agility and four

collaborative pathways to sustainability transformations. Global Environmental Change,



102

72,102422. https:/ /doi.org/10.1016/j.gloenvcha.2021.102422

Chambers, J. M., Wyborn, C., Ryan, M. E., Reid, R. S., Riechers, M., Serban, A., Bennett, N.
J., Cvitanovic, C., Fernandez-Giménez, M. E., Galvin, K. A., Goldstein, B. E.,
Klenk, N. L., Teng6, M., Brennan, R., Cockburn, J. J., Hill, R., Munera, C., Nel, J. L.,
Osterblom, H., . . . Pickering, T. (2021). Six modes of co-production for
sustainability. Nature Sustainability, 4(11), 983-9906.
https://doi.org/10.1038/s41893-021-00755-x

Clement, C. R., Denevan, W. M., Heckenberger, M. J., Junqueira, A. B., Neves, E. G,,
Teixeira, W. G., & Woods, W. I. (2015). The domestication of Amazonia before
European conquest. Proceedings of the Royal Society B Biological S'ciences, 282(1812),
20150813. https://doi.org/10.1098/1spb.2015.0813

Codato, D., Pappalardo, S. E., Diantini, A., Ferrarese, F., Gianoli, F.,, & De Marchi, M.
(2019). Oil production, biodiversity conservation and indigenous territories:
Towards geographical criteria for unburnable carbon areas in the Amazon
rainforest. Applied Geography, 102, 28-38.
https://doi.org/10.1016/j.apgeog.2018.12.001

Cowie, S. (2019, November 3). Brazilian “forest guardian” killed by illegal loggers in
ambush. The Guardjan.
https:/ /www.theguardian.com/world/2019/nov/02/brazilian-forest-guardian-kille
d-by-illegal-loggers-in-ambush

Creswell, J. (2007). Data Collection. In Qualitative inquiry and research design: Choosing among five
traditions (2nd ed., p. 117-145).
https:/ /revistapsicologia.org/public/formato/cuali2.pdf

Da Silva, C. E A., De Andrade, M. O, Santos, A. M. D., & De Melo, S. N. (2023). Road
network and deforestation of indigenous lands in the Brazilian Amazon.
Transportation Research Part D Transport and Environment, 119, 103735.
https://doi.org/10.1016/.trd.2023.103735

Damiani, S., Montalvao, M. T. L., De Alcantara Mendes, R., Da Costa, A. C. G., & Passos,
C. J. S. (2023). Water and sediment pesticide contamination on indigenous lands

surrounded by oil palm plantations in the Brazilian Amazon. He/iyon, 9(10), ¢19920.



103

https://doi.org/10.1016/j.heliyon.2023.e19920

DeArmond, D., Emmert, F, Pinto, A. C. M., Lima, A. J. N., & Higuchi, N. (2023). A
systematic review of logging impacts in the Amazon Biome. Forests, 14(1), 81.

https://doi.org/10.3390/£14010081

Design Council. (n.d.). Framework for Innovation - Design Council.

https:/ /www.designcouncil.org.uk/out-resources/ framework-for-innovation/

Diaz-Reviriego, 1., Turnhout, E., & Beck, S. (2019). Participation and inclusiveness in the
Intergovernmental Science—Policy Platform on Biodiversity and Ecosystem
Services. Nature Sustainability, 2(6), 457—464.
https://doi.org/10.1038/s41893-019-0290-6

DiGiano, M., Mendoza, E., Ochoa, M. L., Ardila, J., De Lima, F. O., & Nepstad, D. (2018).
THE TWENTY-YEAR-OLD PARTNERSHIP BETWEEN INDIGENOUS
PEOPLES AND THE GOVERNMENT OF ACRE, BRAZIL: Lessons for
realizing climate change mitigation and social justice in tropical forest regions

through partnerships between subnational governments and indigenous peoples. In

Research Gate. https:/ /doi.org/10.13140/1g.2.2.34535.29609

Dresing, T., Pehl, T., & Schmieder, C. (2015). Manual (on) transcription: transcription conventions,
software guides and practical hints for qualitative researchers (3rd English Edition). Marburg:
Self-published. Dr. Dresing & Pehl GmbH.

Earth Innovation Institute. (n.d.-a). Earth Innovation Institute: Focus. Retrieved July 20, 2025,

from https://earthinnovation.org/outfocus

Earth Innovation Institute. (n.d.-b). Earth Innovation Institute: Strategy. Retrieved July 20,

2025, from https://earthinnovation.otg/ourstrategy

Earth Innovation Institute. (n.d.-c). Earth Innovation Institute: Results. Retrieved July 20,

2025, from https://earthinnovation.org/ourresults

Elands, B., Vierikko, K., Andersson, E., Fischer, L., Gongalves, P, Haase, D., Kowarik, I.,
Luz, A., Niemeld, J., Santos-Reis, M., & Wiersum, K. (2019). Biocultural diversity: A
novel concept to assess human-nature interrelations, nature conservation and

stewardship in cities. Urban Forestry & Urban Greening, 40, 29-34.



104

https://doi.org/10.1016/j.ufug.2018.04.006

Eva, H. D, Huber, O., Achard, F, Balslev, H., Beck, S., Behling, H., Belward, A. S,,
Beuchle, R., Cleef, A. M., Colchester, M., Duivenvoorden, J., Hoogmoed, M., Junk,
W, Kabat, P, Kruijt, B., Malhi, Y., Miiller, ]. M., Pereira, J. M., Peres, C., . . . Salo, J.
(2005). A proposal for defining the geographical boundaries of Amazonia; synthesis of the results
Sfrom an expert consultation workshop organized by the European Commiission in collaboration
with the Amazon Cooperation Treaty Organization - [RC Ispra, 7-8 June 2005 (EUR; No.
21808-EN). European Commission.
http://publications.jrc.ec.europa.cu/repository/bitstream /JRC68635/ eur%202180
8%20en.pdf

Fablab Lima. (n.d.). Fablab-lima. Retrieved May 15, 2025, from

https:/ /www.makertour.fr/wotkshops/fablab-lima#presentation
Fab.pe. (n.d.). Fablab Peru. Retrieved July 11, 2025, from https://fab.pe/

Fernandez-Llamazares, A., & Cabeza, M. (2018). Rediscovering the potential of Indigenous
storytelling for conservation practice. Conservation Letters, 11(3).

https://doi.org/10.1111/conl. 12398

Ferrari, M. E, De Jong, C., & Belohrad, V. S. (2015). Community-based monitoring and
information systems (CBMIS) in the context of the Convention on Biological
Diversity (CBD). Biodiversity, 16(2-3), 57—67.
https://doi.org/10.1080/14888386.2015.1074111

Floating Fab 1.ab. (n.d.). Fab Lab Flotante Amazonas. Retrieved May 17, 2025, from
https:/ /floatingfab.org/portfolio/ffl/

Flores, B. M., Montoya, E., Sakschewski, B., Nascimento, N., Staal, A., Betts, R. A., Levis,
C., Lapola, D. M., Esquivel-Muelbert, A., Jakovac, C., Nobre, C. A., Oliveira, R. S.,
Borma, L. S., Nian, D., Boers, N., Hecht, S. B,, Hans, T. S., Arieira, ., Lucas, I. L., . .
. Hirota, M. (2024). Critical transitions in the Amazon forest system. Nazure.

https://doi.org/10.1038/s41586-023-06970-0

Foley, J. A., Asner, G. P, Costa, M. H., Coe, M. T., DeFries, R., Gibbs, H. K., Howard, E.
A., Olson, S., Patz, J., Ramankutty, N., & Snyder, P. (2007). Amazonia revealed:



105

Forest degradation and loss of ecosystem goods and services in the Amazon basin.
ESA. Frontiers in Ecology And The Environment, 5(1), 25-32.
https://doi.org/10.1890/1540-9295(2007)5[25: ARFDAL]2.0.CO;2

Franco, M. A., Rizzo, L. V,, Teixeira, M. J., Artaxo, P., Azevedo, T., Lelieveld, J., Nobre, C.
A., Péhlker, C., Poschl, U., Shimbo, J., Xu, X., & Machado, L. a. T. (2025). How
climate change and deforestation interact in the transformation of the Amazon
rainforest. Nature Communications, 16(1), 7944.

https://doi.org/10.1038/s41467-025-63156-0

Garcia, B, Morgan, E. A., Aruch, M., Ferreira, I. R., Jerozolimski, A., Mackey, B., & Hugh,
S. (2024). Large-scale forest protection: the successful case of the Kayapo people in
the Brazilian Amazon. Regional Environmental Change, 24(4).
https://doi.org/10.1007/s10113-024-02304-6

GCF Task Force. (n.d.). Guiding principles for collaboration and partnership between
subnational governments, Indigenous peoples and local communities. In Governors’
Climate and Forests Task Force.
https:/ /www.gcftf.org/wp-content/uploads/2020/12/Guiding_Principles_ ENG.p
df

Gray, C. L., Bilsborrow, R. E., Bremner, J. L., & Lu, E (2007). Indigenous Land Use in the
Ecuadorian Amazon: A Cross-cultural and Multilevel Analysis. Hum Ecol, 36,

97-109. https://doi.org/10.1007/s10745-007-9141-6

Greenaway, A., Hohaia, H., Heron, E. L., Heron, R. L., Grant, A., Diprose, G., Kirk, N., &
Allen, W (2021). Methodological sensitivities for co-producing knowledge through
enduring trustful partnerships. Sustainability Science, 17(2), 433—447.
https://doi.org/10.1007/s11625-021-01058-y

Hanspach, J., Haider, L. J., Oteros-Rozas, E., Olafsson, A. S., Gulsrud, N. M., Raymond, C.
M., Torralba, M., Martin-Lépez, B., Bieling, C., Garcia-Martin, M., Albert, C.,
Beery, T. H., Fagerholm, N., Diaz-Reviriego, 1., Drews-Shambroom, A., &
Plieninger, T. (2020). Biocultural approaches to sustainability: A systematic review
of the scientific literature. Pegple and Nature, 2(3), 643—659.
https://doi.org/10.1002/pan3.10120



106

Herrera Polo , P. C. & Juarez, B. (2013, July 1). Fabrication Laboratories: Problems and possibilities
of implementation in Latin America. http:/ /hdl.handle.net/10757/605215

Hill, R., Adem, C., Alangui, W. V., Molnar, Z., Aumeeruddy-Thomas, Y., Bridgewater, P.,
Tengo, M., Thaman, R., Yao, C. Y. A., Berkes, E, Carino, J., Da Cunha, M. C., Diaw,
M. C,, Dfaz, S, Figueroa, V. E., Fisher, ]., Hardison, P., Ichikawa, K., Kariuki, P,, . . .
Xue, D. (2020a). Working with Indigenous, local and scientific knowledge in
assessments of nature and nature’s linkages with people. Current Opinion in

Environmental Sustainability, 43, 8-20. https:/ /doi.org/10.1016/j.cosust.2019.12.006

Hill, R., Walsh, . J., Davies, J., Sparrow, A., Mooney, M., Wise, R. M., & Teng6, M. (2020b).
Knowledge co-production for Indigenous adaptation pathways: Transform
post-colonial articulation complexes to empower local decision-making. Global

Environmental Change, 65, 102161. https://doi.org/10.1016/j.gloenvcha.2020.102161

Ian (2024, August 27). General Guidelines for Conducting Research Interviews.
Management.Org. Retrieved May 9, 2025, from

https://management.org/businessresearch/interviews.htm

Indigenous Knowledges and Climate Change. (n.d.). Climate Atlas of Canada. Retrieved January

12, 2025, from https://climateatlas.ca/indigenous-knowledges-and-climate-change

Indriyatno, H. (Ed.). (2023, August 31). Crinse and no punishment: Impunity shrouds killings of
Indigenous Amazonian defenders. Mongabay Environmental News. Retrieved May 1,
2025, from
https:/ /news.mongabay.com/2022/08/ ctime-and-no-punishment-impunity-shroud

s-killings-of-indigenous-amazonian-defenders/

TPAM. (2025, June 6). IPAM Amazbnia. Retrieved July 23, 2025, from
https://ipam.otg.br/our30th/

IPBES. (2017). Report of the Plenary of the Intergovernmental Science-Policy Platform on Biodiversity
and Ecosystem Services on the work of its fifth session.
https://files.ipbes.net/ipbes-web-prod-public-files /inline/ files /ipbes_ilkapproach_
ipbes-5-15.pdf

IPBES. (2018). IPBES Guide on the production of assessments. In Zenodb.



107

Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem

Services. https://doi.org/10.5281/zenodo.7568074

IPBES. (2019). Global assessment report on biodiversity and ecosystem services of the
Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem
Services. In Wageningen University and Researchcenter Publications (Wageningen University &
Research). https:/ /doi.org/10.5281/zenodo.3831673

IPBES. (2021). Rapid assessment of biodiversity and ecosystem services in the Amazon region: Scoping
Document (PDF).
https://files.ipbes.net/ipbes-web-prod-public-files/webform/impact_tracking data
base/73115/biomaz_documento_EN.pdf

IPBES. (2023). RAPID ASSESSMENT OF THE BIOLOGICAL DIVERSITY AND
ECOSYSTEM SERVICES OF THE AMAZON BASIN/REGION. In [pbes.
Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem
Services.
https://files.ipbes.net/ipbes-web-prod-public-files /webform/stakeholder_days_vir
tual_posters/70214/view-file.pdf

Irwin, T. (2015). Transition Design: A Proposal for a New Area of Design Practice, Study,
and Research. Design and Culture, 7(2), 229—246.
https://doi.org/10.1080/17547075.2015.1051829

TUCN. (2018, August 3). The Sarayaku people present a declaration to preserve the territory and
nature. Retrieved October 1, 2025, from
https:/ /iucn.org/news/mexico-central-america-and-catibbean /201808 /sarayaku-pe

ople-present-declaration-preserve-territory-and-nature

Jimenez, A., Delgado, D., Merino, R., & Argumedo, A. (2022). A decolonial approach to
innovation? Building paths towards buen vivir. The Journal of Development S tudies,
58(9), 1633-1650. https://doi.org/10.1080/00220388.2022.2043281

Johnson, . T., Howitt, R., Cajete, G., Berkes, F, Louis, R. P, & Kliskey, A. (2015). Weaving
Indigenous and sustainability sciences to diversify our methods. Swustainability Science,

11(1), 1-11. https://doi.otg/10.1007 /s11625-015-0349-x



108

Josse, C., Tupinamba, R., Ernesto Viscarra, F, Armenteras, D., Barretto Filho, H. T.,
Guzman Leoén, A., Cipio Aureliano, 1., Martins Machado, A., Heilpern, S., Anzolin
Begotti, R., & Wayna Kambeba, M. (2024). PROTECTED AREAS AND
INDIGENOUS TERRITORIES: PILLLARS FOR ACHIEVING
CONSERVATION GOALS IN THE AMAZON. SCIENCE PANEL FOR THE
AMAZON. https://doi.org/10.5516/UHDD5719

Juhasz, A. (2023, August 30). Ecuadorians vote to “Keep the oil in the soil" in the Amazon.
Human Rights Watch.

https:/ /wwwhrw.org/news/2023/08/23 /ecuadorians-vote-keep-oil-soil-amazon

Kadykalo, A. N., Cooke, S. J., & Young, N. (2021). The role of western-based scientific,
Indigenous and local knowledge in wildlife management and conservation. Pegple

and Nature, 3(3), 610-626. https://doi.org/10.1002/pan3.10194

Kallio, H., Pietild, A., Johnson, M., & Kangasniemi, M. (2016). Systematic methodological
review: developing a framework for a qualitative semi-structured interview guide.

Journal of Advanced Nursing, 72(12), 2954-2965. https://doi.org/10.1111/jan.13031

Karatsareas, P. (2022). Semi-Structured interviews. In Cambridge University Press eBooks (pp.
99-113). https://doi.org/10.1017/9781108867788.010

Kayapo Project. (2024, October 30). Kayapo Project - The muost successful conservation story.
Kayapo Project - Defending Kayapo Iand and Culture. Retrieved April 11, 2025,
from https://kayapo.otrg/

Kiger, M. E., & Varpio, L. (2020). Thematic analysis of qualitative data: AMEE Guide No.
131. Medical Teacher, 42(8), 846—854.
https://doi.org/10.1080/0142159X.2020.1755030

Lam, D. P. M., Hinz, E., Lang, D. J., Teng6, M., Von Wehrden, H., & Martin-Lopez, B.
(2020). Indigenous and local knowledge in sustainability transformations research: a
literature review. Ecology and Society, 25(1).
https://doi.org/10.5751/es-11305-250103

Laurance, W. E. (2005). When bigger is better: The need for Amazonian mega-reserves.

Trends in Ecology & Evolution, 20(12), 645—648.



109

https://doi.org/10.1016/].tree.2005.10.009

Loh, J., & Harmon, D. (2005). A global index of biocultural diversity. Ecological Indicators,
5(3), 231-241. https://doi.org/10.1016/j.ecolind.2005.02.005

Londres, M., Salk, C., Andersson, K. P, Teng6, M., Brondizio, E. S., Lopes, G. R., Siani, S.
M., Molina-Garzén, A., Sonetti-Gonzalez, T., Montoya, D. R., Futemma, C., De
Castro, I, & Tourne, D. C. (2023). Place-based solutions for global social-ecological
dilemmas: An analysis of locally grounded, diversified, and cross-scalar initiatives in
the Amazon. Global Environmental Change, 82, 102718.
https://doi.org/10.1016/j.gloenvcha.2023.102718

Lourdes, B. C. D. (2023). Fab Lab, espacios de aceleracion de la Industria 4.0, en Latinoamérica
(Asociacion Latino-Iberoamericana de Gestion Tecnoldgica y de la Innovacion
(ALTEC), Ed.).
https://repositorio.pucp.edu.pe/items/9f952a1d-7e3a-4f5a-ad3a-eb05f570c10a

Malapane, O. L., Chanza, N., & Musakwa, W. (2024). Transmission of indigenous
knowledge systems under changing landscapes within the vhavenda community,
South Africa. Environmental Science & Policy, 161, 1038061.
https://doi.org/10.1016/j.envsci.2024.103861

Malmer, P, Vanessa, M., Austin, B., & Teng6, M. (2020). Mobilisation of indigenous and
local knowledge as a source of useable evidence for conservation partnerships. In
Cambridge University Press eBooks (pp. 82—113).
https://doi.org/10.1017/9781108638210.006

Manuel-Navarrete, D., Buzinde, C. N., & Swanson, T. (2021). Fostering horizontal
knowledge co-production with Indigenous people by leveraging researchers’

transdisciplinary intentions. Ecology and Society, 26(2).
https://doi.org/10.5751/es-12265-260222

Marengo, J. A., Espinoza, J., Fu, R., Mufioz, J. C. J., Alves, L. M., Da Rocha, H. R., &
Schongart, J. (2024). Long-term variability, extremes and changes in temperature

and hydrometeorology in the Amazon region: A review. Acta Amazonica, 54(spel).

https://doi.org/10.1590/1809-4392202200980



110

Marengo, J. A., & Souza, C. (2018). Climate Change: impacts and scenarios for the Amazon.
University of Sao Paulo.
https:/ /www.oamanhaehoje.com.br/assets/pdf/Report_Climate_Change_impacts

_and_scenarios_for_the_Amazon.pdf

Mergon, J., Vetter, S., Teng6, M., Cocks, M., Balvanera, P., Rosell, J. A., & Ayala-Orozco, B.
(2019). From local landscapes to international policy: contributions of the

biocultural paradigm to global sustainability. Global Sustainability, 2.
https://doi.org/10.1017 /sus.2019.4

Minoia, P, Tapia, A., & Lindholm, R. E. K. (2024). Epistemic territories of kawsak sacha
(living forest): cosmopolitics and cosmoeducation. Globalizations, 21(2), 331-348.
https://doi.org/10.1080/14747731.2024.2308332

MIT Solpe. (n.d.). Retrieved June 18, 2025, from https://solve.mit.edu/solutions/52521

Moulatlet, G. M., Yacelga, N., Rico, A., Mora, A., Hauser-Davis, R. A., Cabrera, M., &
Capparelli, M. V. (2023). A systematic review on metal contamination due to mining
activities in the Amazon basin and associated environmental hazards. Chemosphere,

339,139700. https://doi.org/10.1016/j.chemosphere.2023.139700

Miunera, C., & Van Kerkhoff, L. (2019). Diversifying knowledge governance for climate
adaptation in protected areas in Colombia. Environmental Science & Policy, 94, 39—48.

https://doi.org/10.1016/j.envsci.2019.01.004

Norstrom, A. V., Cvitanovic, C., Lof, M. E, West, S., Wyborn, C., Balvanera, P, Bednarek,
A.T., Bennett, E. M., Biggs, R., De Bremond, A., Campbell, B. M., Canadell, J. G,
Carpenter, S. R, Folke, C., Fulton, E. A., Gaftney, O., Gelcich, S., Jouffray, ].,
Leach, M,, . .. Osterblom, H. (2020). Principles for knowledge co-production in
sustainability research. Nature Sustainability, 3(3), 182—190.
https://doi.org/10.1038/s41893-019-0448-2

Paez, A. (2017). Gray literature: An important resource in systematic reviews. Journal of

Evidence-Based Medicine, 10(3), 233-240. https://doi.org/10.1111/jebm.12266

Pahl-Wostl, C., Basurto, X., & Villamayor-Tomas, S. (2022). Comparative case study
analysis. In R. Biggs, A. Da Vos, R. Preiser, H. Clements, K. Maciejewski, & M.



111

Schliter (Eds.), The Routledge Handbook of Research Methods for Social-Ecological S'ystems
(pp. 282-294). Routledge. https://doi.org/10.4324/9781003021339-20

Painter, M., & Kretser, H. E. (2012). Contextual awareness in Long-Term partnerships
builds adaptive capacity for conservation. Human Dimensions of Wildlife, 17(5),
357-30606. https://doi.org/10.1080/10871209.2012.710711

Peaples of the Amazon - Amazon Aid. (2021, October 27). Amazon Aid.

https://amazonaid.otrg/resoutrces/about-the-amazon/peoples-of-the-amazon/

Pérez, R. (2023, October 5). Legal impunity for Loggers bebind the brutal murders of four Indigenons
earth defenders in Saweto | Amazon Watch. Amazon Watch. Retrieved May 1, 2025,
from
https:/ /amazonwatch.org/news/2023/1005-legal-impunity-for-loggers-behind-the-

brutal-murders-of-four-indigenous-earth-defenders-in-saweto

Philip, K. S. (2015). Indigenous knowledge: Science and technology studies. In E/sevier
¢Books (pp. 779-783). https://doi.org/10.1016/b978-0-08-097086-8.85012-6

Planetary boundaries. (n.d.). Stockholm Resilience Centre. Retrieved July 30, 2025, from

https:/ /www.stockholmresilience.org/research/planetary-boundaties.html

Purcell, T. (1998). Indigenous Knowledge and Applied Anthropology: Questions of
Definition and direction. Human Organization, 57(3), 258-272.
https://doi.org/10.17730/humo.57.3.qg0427ht23111694

Quinones, L. (2025, April 24). Indigenons Peoples sidelined in global climate fight, UN warns. UN
News. Retrieved September 20, 2025, from
https://news.un.org/en/story/2025/04/1162601

Redford, K. H., & Painter, M. (20006). Natural Alliances between Conservationists and Indigenous
Peoples. WCS Working Paper No. 25. Wildlife Conservation Society, New York.

Reyes-Garcia, V., Garcfa-Del-Amo, D., Benyei, P, Fernandez-Llamazares, A., Gravani, K.,
Junqueira, A. B,, Labeyrie, V., Li, X., Matias, D. M., McAlvay, A., Mortyn, P. G.,
Porcuna-Ferrer, A., Schlingmann, A., & Soleymani-Fard, R. (2019). A collaborative
approach to bring insights from local observations of climate change impacts into

global climate change research. Current Opinion in Environmental Sustainability, 39,



112

1-8. https://doi.org/10.1016/j.cosust.2019.04.007

Reyes-Garcfa, V., Gueze, M., Luz, A. C., Paneque-Galvez, ., Macia, M. J., Orta-Martinez,
M., Pino, J., & Rubio-Campillo, X. (2013). Evidence of traditional knowledge loss
among a contemporary indigenous society. Evolution and Human Bebavior, 34(4),

249-257. https://doi.org/10.1016/j.evolhumbehav.2013.03.002

Rodriguez, I. (2007). Pemon Perspectives of fire management in Canaima National Park,
southeastern Venezuela. Human Ecology, 35(3), 331-343.
https://doi.org/10.1007/s10745-006-9064-7

Rodriguez, 1. (2017). Linking well-being with cultural revitalization for greater cognitive
justice in conservation: lessons from Venezuela in Canaima National Park. Fco/ogy

and Society, 22(4). https://doi.org/10.5751/es-09758-220424

Roldan Ortega, R. (2004). Models for recognizing Indigenous land rights in Latin America.
In World Bank, Washington, DC eBooks. https:/ /doi.org/10.1596/18392

Rule, P. (2024). Introduction: case study research in the social sciences. In Edward Elgar

Publishing eBooks (pp. 1-14). https:/ /doi.org/10.4337/9781803920320.00009

Sanches, R. A., & Futemma, C. R. T. (2019). Seeds network and collective action for the
restoration and conservation of Xingu River’s springs (Mato Grosso, Brazil).

Desenvolvimento E Meio Ambiente, 50. https:/ /doi.org/10.5380/dma.v50i0.59435

Schwartzman, S., Boas, A. V., Ono, K. Y., Fonseca, M. G., Doblas, J., Zimmerman, B.,
Junqueira, P, Jerozolimski, A., Salazar, M., Junqueira, R. P., & Torres, M. (2013).
The natural and social history of the indigenous lands and protected areas corridor
of the Xingu River basin. Philosophical Transactions of the Royal Society B Biological
Sciences, 368(1619), 20120164. https://doi.org/10.1098 /1stb.2012.0164

SDGs. (2019, July 25). On the Frontlines of Climate Change. United Nations Sustainable
Development. Retrieved July 30, 2025, from
https:/ /www.un.org/sustainabledevelopment/blog/2019/07 /on-the-frontlines-of-

climate-change/

Sterling, E. ], Filardi, C., Toomey, A., Sigouin, A., Betley, E., Gazit, N., Newell, J., Albert,
S., Alvira, D., Bergamini, N., Blair, M., Boseto, D., Burrows, K., Bynum, N., Caillon,



113

S., Caselle, . E., Claudet, J., Cullman, G., Dacks, R., . . . Jupiter, S. D. (2017).
Biocultural approaches to well-being and sustainability indicators across scales.
Nature Ecology & Evolution, 1(12), 1798—1806.
https://doi.org/10.1038/s41559-017-0349-6

Streefkerk, R. (2023, June 22). Transcribing an Interview | 5 Steps & Transcription Software.
Scribbr. Retrieved January 26, 2026, from

https:/ /www.sctibbr.com/methodology/transcribe-interview/

Survival International. (n.d.). Uncontacted tribes: the threats. Retrieved August 20, 2025, from

https:/ /www.sutvivalinternational.org/articles/3106-uncontacted-tribes-the-threats

Survival International. (2011, June 22). Bragi/ confirms existence of uncontacted tribe. Retrieved

August 6, 2025, from https://survivalinternational.org/news/7408

SwedBio. (n.d.). Chronology of the MIEEB development and piloting. SwedBio. Retrieved April 12,
2025, from https://swed.bio/meb/chronology/

Téllez Chavez, L. (2023, March 3). Killing of Indigenous leader in Ecuador demands
thorough investigation. Human Rights Watch.
https:/ /www.hrw.org/news/2023/03/03 /killing-indigenous-leader-ecuador-deman

ds-thorough-investigation

Tengo, M., Austin, B. J., Danielsen, I, & Fernandez-Llamazares, A. (2021). Creating
Synergies between Citizen Science and Indigenous and Local Knowledge. BioScience,

71(5), 503-518. https://doi.org/10.1093 /biosci/biab023

Teng6, M., Brondizio, E. S., Elmqvist, T., Malmer, P, & Spierenburg, M. (2014).
Connecting diverse knowledge systems for Enhanced ecosystem Governance: The
Multiple Evidence Base Approach. AMBIO, 43(5), 579-591.
https://doi.org/10.1007/s13280-014-0501-3

Tengo, M., Hill, R., Malmer, P.,, Raymond, C. M., Spierenburg, M., Danielsen, E, Elmqvist,
T., & Folke, C. (2017). Weaving knowledge systems in IPBES, CBD and
beyond—Iessons learned for sustainability. Current Opinion in Environmental

Sustainability, 26—27, 17-25. https://doi.org/10.1016/j.cosust.2016.12.005

Trujillo, P. (2023). Waorani, nomadic people of the ecnadorian rain forest. Pontifical Catholic



114

University of Ecuador.

Tschirhart, C., Mistry, ., Berardi, A., Bignante, E., Simpson, M., Haynes, L., Benjamin, R.,
Albert, G., Xavier, R., Robertson, B., Davis, O., Verwer, C., De Ville, G., &
Jafferally, D. (2016). Learning from one another: evaluating the impact of horizontal

knowledge exchange for environmental management and governance. Ecology and

Society, 21(2). https:/ /doi.org/10.5751/es-08495-210241

Turner, D. W, III, & Hagstrom-Schmidt, N. (2022, January 12). Appendix: Qualitative
Interview Design. Technical and Professional Communication. Retrieved May 7, 2027,
from
https://odp.library.tamu.edu/howdyorhello /back-matter/appendix-qualitative-inter

view-design/

Vallejos, P. Q., Veit, P, Tipula, P, & Reytar, K. (2020). Undermining Rights: Indigenous
Lands and Mining in the Amazon. In World Resources Institute.
https://doi.org/10.46830/wrirpt.19.00085

Van Kerkhoff, I.., Munera, C., Dudley, N., Guevara, O., Wyborn, C., Figueroa, C., Dunlop,
M., Hoyos, M. A., Castiblanco, J., & Becerra, L. (2018). Towards future-oriented

conservation: Managing protected areas in an era of climate change. AMBIO, 48(7),

699-713. https://doi.org/10.1007/s13280-018-1121-0

Walker, W. S., Gorelik, S. R., Baccini, A., Aragon-Osejo, J. L., Josse, C., Meyer, C., Macedo,
M. N., Augusto, C., Rios, S., Katan, T., De Souza, A. A., Cuellar, S., Llanos, A.,
Zager, 1., Mirabal, G. D., Solvik, K. K., Farina, M. K., Moutinho, P, &
Schwartzman, S. (2020). The role of forest conversion, degradation, and
disturbance in the carbon dynamics of Amazon indigenous territories and
protected areas. Proceedings of the National Academy of Sciences, 117(6), 3015-3025.
https://doi.org/10.1073/pnas. 1913321117

Watson, J. (2019). Apete Forest Islands of the Kayapo, Brazil. In Io-TEK: Design by Radical
Indigenism (pp. 182-201).

West, S., Haider, L. J., Hertz, T., Garcia, M. M., & Moore, M. (2024). Relational approaches
to sustainability transformations: walking together in a world of many worlds.

Ecosystems and People, 20(1). https://doi.org/10.1080/26395916.2024.2370539



115

West, S., Van Kerkhoff, L., & Wagenaar, H. (2019). Beyond “linking knowledge and
action”: towards a practice-based approach to transdisciplinary sustainability
interventions. Policy Studies, 40(5), 534—555.
https://doi.org/10.1080/01442872.2019.1618810

WWE. (n.d.). Problems in the Amazon. World Wide Fund for Nature. Retrieved November 18,
2024, from
https:/ /wwf.panda.org/discover/knowledge_hub/where_we_work/amazon/amaz

on_threats/

Yale Environment 360. (2019, December 7). The murders of Indigenous activists in the Amazon
continue to rise.
https://e360.yale.edu/digest/ the-murders-of-indigenous-activists-in-the-amazon-c

ontinue-to-rise

Yin, R. K. (2018). Case study research and applications (6th ed.). Thousand Oaks: SAGE

Publications.



	1. lntroduction
	2. Literature Review
	3. The Amazon as a Research Context
	4. IPLC/ILK lnclusion in the Amazon
	5. Data Collection and Analysis
	6. Discussion and Conclusion
	7. Epilogue
	8. References



