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Abstract

Our research addresses knowledge integration for the good governance of the environment and the oceans: (a) through a
comprehensive legal, political science, and anthropological analysis; and (b) by providing an examination of crucial research
foci and research gaps in the fields of environmental and marine governance, along the North—South divide. Our subsequent
critical synopsis reveals how existing research within each discipline offers complementary insights for future research. We
concludes with a call for further testing of tools, approaches, and methods to enable comprehensive research on the concep-

tualization of knowledge integration.

Keywords Environmental and marine (ocean) governance - Multidisciplinary analysis - Research-synopsis - Indigenous
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Introduction

Knowledge integration and participatory governance that
engage stakeholders in integrated decision-making are of
paramount importance for the protection of the oceans. In
the last 50 years, states have adopted many international
environmental treaties in response to environmental threats
(Birnie et al., 2009; Brown Weiss, 2011). One of the major
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problems in marine governance is fragmentation and lack of
coordination across issues, not least due to sectoral regulation
and inadequate knowledge integration (Boyes & Elliott, 2014;
van Tatenhove, 2011). A lack of coordination among differ-
ent sectors has produced inadequate responses to both threats
to the marine environment and the need for climate change
mitigation. As a response to environmental degradation, an
emerging paradigm in marine governance encourages adop-
tion of a holistic, cross-disciplinary, and transboundary-
integrated approach (Grip, 2017). This paradigm underlines
the need to adopt a multi-actor perspective to promote cross-
sectoral cooperation, coordination, and knowledge-sharing in
ocean governance (Cicin-Sain, 1993; Grip, 2017; Harrison,
2015; Koskenniemi, 2006; Olsen et al., 1998). To achieve this
requires further interdisciplinary marine research to develop
a new knowledge culture (Christie, 2011; Hind, 2014; Turner
et al., 2017) to be translated into politics through epistemic
communities (groups of experts with a common policy goal to
protect and conserve the oceans) (Haas, 1992). In particular,
there is increasing attention in research on ocean governance
to the importance of indigenous knowledge (IK), indigenous
and traditional knowledge (ITK), traditional knowledge (TK),
traditional local knowledge (TLK), as well as local ecological
knowledge (LEK). Epistemic communities on ocean govern-
ance rely on shared knowledge to develop a common base to
respond to the need to provide good governance of the oceans.
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This article stems from an interdisciplinary expert work-
shop on indigenous and traditional knowledge integration
organized by Kuhn and Poto in November 2019 and pro-
vides an overview of current of research and knowledge
advancement through a multi-disciplinary analysis of the
concept of knowledge integration in law, political sciences,
and anthropology. During the workshop, a broad range of
best practices, challenges, and research gaps in the context of
knowledge systems integration were discussed using explor-
atory research (Reiter, 2017) that are further condensed and
systematized. We also provide a critical examination of cru-
cial research foci and research gaps on sustainable marine
governance and knowledge integration in the three selected
disciplines, which have increasingly focused their attention
on the matter.

We chose the broad categories of indigenous knowledge
(IK), indigenous and traditional knowledge (ITK), tradi-
tional knowledge (TK), traditional local knowledge (TLK),
as well as the more specific term of local ecological knowl-
edge (LEK) based on the dominant terms used in literature
within social sciences (Nelson & Shillings, 2018). Moreo-
ver, the need to give voice to the unheard and the vulnerable
(UNDP, 2018) justifies the choice of focus on indigenous
and local knowledge.

We investigate the application of such categories within
the context of marine and ocean governance (we use the
terms interchangeably) as “the sharing of policy-making
competencies in a system of negotiation between nested
governmental institutions at several levels [...] on the one
hand and state actors, market parties and civil society organi-
zations of different maritime activities on the other hand,
in order to govern activities at sea and their consequences”
(van Tatenhove, 2011).

Our objectives include: 1) identification of specific
research foci and insights, including major research gaps
within existing research; 2) overview of methods used across
the literature; 3) a focus on best practice approaches as high-
lighted by the three disciplines; and 4) development of a
critical synopsis using a the results of our three-disciplinary
analysis. We consider this approach and its potential for
expansion to other scientific disciplines a necessary basis
for developing overarching concepts and principles within
ocean governance research. Our results contribute to build-
ing a common understanding for researchers across disci-
plines to address common challenges in the field of marine
governance.

We present a systematic research overview of research
on indigenous and traditional knowledge integration in
the governance of natural resources — especially marine
resources — in law, political science (particularly the subfield
of international relations), and anthropology. We address
three main aspects: 1) specific research foci and insights,
including major research gaps within the exiting research
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field; 2) methods used in the different strands of literature;
and 3) potential best practice approaches as highlighted by
the three fields.

Legal Studies

Indigenous traditional knowledge (ITK) in legal research
has developed through two main and sometimes intersect-
ing lines of inquiry: nature’s rights (increasingly recognized
as also held by ITK keepers) and indigenous rights legal
recognition (Nijar, 2013). Protecting and including ITK in
environmental governance complement recognition of pro-
cedural environmental rights of Indigenous peoples, such as
access to information, the right to participate in decision-
making, the right to justice in environmental matters, and
the right to free, prior, and informed consent (Poto, 2021).

Recognition of the role ITK was first associated with the
protection of fundamental rights to life, health, and food
and later extended to the protection of environmental rights
related to biodiversity conservation and protection, and
finally to the protection of Indigenous rights. For example,
since its establishment in 1945 the United Nations Food and
Agriculture Organization’s (FAO) programs have incorpo-
rated ITK on a wide range of issues, including farmers’
rights, poverty alleviation, nutrition and health, and gender
equity. A first effort to protect ITK was a joint initiative by
the World Intellectual Property Organization (WIPO) and
the United Nations Educational, Scientific, and Cultural
Organization (UNESCO) in 1978 that led to the WIPO
Model Law on the Protection of Expressions of Folklore
Against Illicit Exploitation and Other Prejudicial Actions
in 1982 (Kutty, 2002). The protection of ITK in relation to
genetic resources was introduced by FAO in 1996 (World
Food Summit Plan of Action, 1996: source FAO, 2009),
and similar initiatives continue (FAO, 2009). The United
Nations Framework Convention on Climate Change (UNF-
CCC) and the Intergovernmental Panel on Climate Change
(IPCC) have also acknowledged the importance of ITK in
addressing climate threats (UNFCCC, 1992).

The 1992 Convention on Biological Diversity (CBD, 1992)
is unanimously recognized as the first international hard law
instrument to enshrine the connection of Indigenous and
local communities’ traditional knowledge to the protection
and conservation of biological diversity (Mauro & Hardison,
2000; Nijar, 2013). Article 8(j) of the CBD acknowledges
the central role of ITK in protecting and enhancing biodi-
versity, and consequently requires governments to imple-
ment measures that (1) respect, preserve, and maintain tra-
ditional knowledge, innovations, and practices, (2) promote
and encourage the application and increased use of traditional
knowledge, innovations, and practices with the approval and
participation of Indigenous and local communities, and (3)
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ensure that the benefits derived from the use of traditional
knowledge, innovations, and practices are fairly shared with
the corresponding communities (Amiott, 2003). The intro-
duction of the concept of sustainable development and its
recognition in the 1992 Rio Declaration on Environment and
Development endorsed this recognition. Principle 22 of the
Rio Declaration in particular links environmental procedural
rights (rights for nature) and indigenous rights. It states that
Indigenous peoples and their communities play a key role
in environmental management because of their knowledge,
and consequently States have the obligation to enable their
participation in environmental decision-making. Aiming to
provide guidance, amongst others, on the enforcement of
the CBD’s Article 8(j) into national jurisdictions, The 2002
Bonn Guidelines on Access to Genetic Resources and Fair
and Equitable Sharing of the Benefits Arising out of their
Utilization providing guidance on Article 8(j) were adopted
by the CBD, followed in 2004 by the Akwé: Kon Guidelines,
which refer to a Mohawk term meaning “everything in crea-
tion,” that provide a collaborative framework to ensure full
involvement of Indigenous and local communities in impact
assessment processes, emphasizing the holistic nature of
indigenous knowledge (Markkula et al., 2019). In 2010, the
Conference of the Parties to the CBD adopted the Nagoya
Protocol on Access to Genetic Resources and the Fair and
Equitable Sharing of Benefits Arising from their Utiliza-
tion to the Convention on Biological Diversity. As of 2020,
the Protocol has been ratified by 126 states and grants two
sui generis rights to Indigenous peoples in respect of their
traditional knowledge: the right to obtain free, prior, and
informed consent (FPIC) for the use of traditional knowl-
edge (Article 7), and the right to equitably share benefits
arising from the use of traditional knowledge (Article 5(5))
(Buck & Hamilton, 2011). The Mo’otz Kuxtal Voluntary
Guidelines elaborate further on the concept of FPIC in rela-
tion to ITK and benefit-sharing, and protect it against unlaw-
ful appropriation, also drafted under the CBD’s umbrella in
2016. Finally, in 2018 the CBD adopted the Rutzoljjirisaxik
Voluntary Guidelines for the Repatriation of Traditional
Knowledge Relevant for the Conservation and Sustainable
Use of Biological Diversity (AM, 2019).

As noted, the development of specific international
instruments dealing with the rights of Indigenous peoples
further fostered the protection of traditional knowledge.
The International Labor Organization’s Convention 169 of
1989, while not explicitly mentioning ‘traditional knowl-
edge,” ensures the protection of knowledge and ways of life
of Indigenous peoples, listing amongst others, traditional
preventive care and healing practices, as well as spiritual
values, knowledge, and technologies. Of crucial importance
to ensure the development of ITK was the adoption of the
2007 UN Declaration of the Rights of Indigenous Peoples
(UNDRIP) which, even though non-binding, is considered

a milestone in the development of indigenous rights. The
preface of UNDRIP reaffirms the importance of ITK towards
achieving sustainable development and protection of the nat-
ural environment. Article 31 recognizes the right to main-
tain, control, and protect traditional knowledge systems in
all manifestations. To implement international law, States
have enforced national laws that reaffirm the protection of
traditional knowledge and its incorporation in resource man-
agement policies (for Norway, see Jakobsen & Poto, 2016).
The recognition of ITK fits into the fabric of the environ-
mental rights’ protection and indigenous rights recognition
also in the context of the law of the sea and ocean govern-
ance. This link is particularly evident in ongoing debates
regarding legislative protection in Areas Beyond National
Jurisdiction (ABNJ). Even though the UN Convention of
the Law of the Sea (UNCLOS, 1982) is silent on the role
of ITK for the protection of the marine environment, ABNJ
legal experts are increasingly realizing the relevance of
traditional knowledge in informing the application of eco-
logically oriented principles, such as ocean connectivity
and adjacency. In this context, ITK is believed to play a
central role in enriching the knowledge of biological and
ecological information on species distribution, as well as on
climate change impacts on the oceans, and mitigation and
adaptation strategies. In other words, many legal scholars
and policymakers share the opinion that “the knowledge,
innovations, and practices of Indigenous peoples and local
coastal communities can enrich the diversity of available
approaches and solutions and elaborate on principles that
are of direct relevance for the governance of marine areas
beyond national jurisdiction” (Dunn et al., 2017). Neverthe-
less, the doctrine seems to be vague on effective ways to
include ITK in the ocean governance regulatory framework,
merely stating that there is a need for ‘strengthening’ the
use of traditional knowledge and ‘incorporating’ traditional
knowledge in the implementation of CBD measures at sea.
Specific recognition of ITK in the context of environmen-
tal procedural rights and indigenous rights at the regional
level is found in the Agreement to Prevent Unregulated High
Seas Fisheries in the Central Arctic Ocean, which empha-
sizes how such recognition of indigenous knowledge, albeit
specifically limited to the Arctic region, is a result of a
participatory effort of Indigenous representatives in envi-
ronmental decision-making and explicitly recalls UNDRIP
(Schatz, 2019), although the dilemma of how to effectively
implement such recognition remains outstanding.

Research Gaps
Although there has been incremental progress regard-
ing the recognition and legitimization of ITK through

the above-mentioned instruments, legal scholars often
problematize the way international law approaches and

@ Springer



Human Ecology

‘governs’ ITK (Fan, 2014), as well as the way ITK provi-
sions are operationalized in domestic legislative or policy
measures (Amiott, 2003; Nijar, 2013). It has been argued
that Western intellectual property rights, and particularly
the concept of benefits-sharing as stated in the CBD, are
unsuitable for protecting traditional knowledge systems
because of their focus on individual property, limitedness
in time, and formal requirements, whereas ITK is often
communally or collectively created, transmitted through
intergenerational transfer, and is not always recorded in
material form (Forsyth, 2013).

Furthermore, the adequacy of the existing international
regime to acknowledge indigenous knowledge systems holis-
tically and treat them appropriately, particularly regarding
traditional knowledge vis-a-vis science, is also questioned
(Casimirri, 2003; Mazzocchi, 2006; Nijar, 2013). If inter-
national law continues to prioritize knowledge produced by
cognitive, rational processes and that use mainly present
current scientific data, traditional knowledge will be treated
merely as a subset of scientific knowledge, partially used,
or even appropriated (Mazzocchi, 2006). For instance, Prin-
ciple 15 of the Rio Declaration on sustainable development
mentions states: “Where there are threats of serious or irre-
versible damage, lack of full scientific certainty shall not be
used as a reason for postponing cost-effective measures to
prevent environmental degradation.” While the Declaration
explicitly advocates the protection and acknowledgment of
traditional knowledge systems, Trippett (2000) observed that
this provision calls for policy-makers to apply a precaution-
ary approach exclusively grounded on scientific evaluations,
excluding those knowledge systems of societies observe
how nature responds to human activities. By treating the
use of traditional knowledge mainly as a human rights issue,
there is a risk of marginalizing ITK from discussions within
international environmental law fora where the meaning and
operation of the precautionary principle are negotiated.

Legal scholarship has underlined a need for domestic
legal frameworks that ‘include’ traditional knowledge sys-
tems as a whole rather than ‘integrating’ specific elements of
this knowledge (Casimirri, 2003). This could help safeguard
against misusing, appropriating, and decontextualizing ITK,
in whole or in part. Forsyth (2013) suggests that an alter-
native approach, such as ITK, is imperative to escape the
hegemonic Western perspective of knowledge and open up
a new regulatory space wherein customary institutions of
Indigenous communities shall be responsible for the utili-
zation of ITK, coexisting with state legal instruments and
not merely treated as diametrically opposite. In that respect,
pluralism may serve as a fruitful avenue for interpreting and
contributing to the shaping of contemporary legal frame-
works where Western-based science and knowledge coexist
and co-evolve with traditional knowledge systems (Forsyth,
2013; Tsiouvalas, 2020).
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Political Science IR Research
Complementary Contributions and Research Gaps

There is very little systematic research within current inter-
national relations (IR) literature explicitly focusing on
political inclusion of indigenous or traditional knowledge
in marine resource governance — or governance of natural
resources in general. Indigenous inclusion is mainly dis-
cussed within the more general topic of non-state actors’
participation in global governance — especially environmen-
tal and natural resources governance, where a quite large and
differentiated body of IR literature has emerged during the
last 20 years (Betsill & Correl, 2001; Gereke & Briihl, 2019;
Scholte, 2011; Tallberg et al., 2013).

Scientific discussions in IR have focused on the causes
for, and particularly the impact of, different kinds of non-
state actors on the effectiveness, political authority, and
legitimacy of international organizations and regimes. The
category of non-state actors includes non-governmental
organizations (NGOs), multinational corporations, social
movements, and local communities. Where indigenous
participation has been analyzed research focuses mostly on
indigenous representation within the United Nations sys-
tem (e.g., Hasenclever & Narr, 2019). Empirically, this has
mostly been within single case studies of international envi-
ronmental institutions and especially climate change institu-
tions, under the umbrella of the United Nations Framework
Convention on Climate Change (UNFCCC). The most com-
mon methods for data collection and analysis are qualita-
tive (predominantly analyses of organizational documents,
supplemented by interviews with political actors). More
recently there have been several broad comparative studies
of a larger set of international organizations and regimes
in different policy areas (Betsill & Correl, 2001; Tallberg
et al., 2013).

Political participation of Indigenous people within inter-
national institutions is especially pronounced within the
regional forum of the Arctic Council (AC)" and there are
various studies with a distinct empirical focus on the Arctic
region (Bennett, 2020; Coote, 2016; Shadian, 2017). While
ultimate authority over Arctic governance remains securely

! The AC was established in 1996 as an intergovernmental forum
for common Arctic issues, particularly environmental protection and
sustainable development. Its founding document, the Declaration on
the Establishment of the Arctic Council (commonly referred to as the
Ottawa Declaration), categorized three layers of participants: Member
States, Observers, and Permanent Participants. Where this forum is
unique is in its exclusive PP category for which only organizations
representing Arctic Indigenous peoples are eligible. PPs occupy a
liminal space; they are considered full members of the AC, which
means they have more authority than Observers. However, they still
lack the decision-making abilities of Member States.
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within the domain of states, the Permanent Participants (PP)
category “has constituted a historic shift in IR” (Shadian,
2017) because this is the first and only instance of its kind.
The studies of Coote (2016) and Bennett (2020) critically
focus on the participation of Indigenous people’s organiza-
tions in the AC and argue that, despite the formally insti-
tutionalized status of PPs with the rights of participation
and consultation, the inclusion of Indigenous voices (much
less their knowledge, specifically) in practice is still largely
aspirational. The primary barrier is a lack of adequate fund-
ing, without which PPs might not be able to attend meetings
where their voices would be heard. One solution the AC has
offered has been to encourage PPs to form partnerships with
businesses and the AC Observer States to facilitate their full
participation. Bennett (2020) investigates specific partner-
ships between PPs and the AC Observer States of Singapore
and South Korea. A secondary barrier is the reinforcement
of hierarchy by States. As Coote (2016) notes, “If the PPs
wish to engage in a discussion on fisheries, security, or
rights-based discourses — which are not formally within the
Council’s competence and/or not acceptable to certain states
— that point of order is not likely to be taken up for serious
discussion at the meeting.”

Traditionally the subject of non-state actor participation
in marine resource governance has not received very much
attention from IR scholars (with a few exceptions concern-
ing the International Whaling Commission, see Andersen &
Gulbrandsen, 2003; Skodvin & Andresen, 2003). However,
in the course of (a) generally increasing political as well
as scientific interest in ocean governance, and (b) growing
analyses of marine spatial planning policies during the last
ten years, non-state actors in multi-level marine governance
(although not specifically Indigenous actors) have begun to
receive some more attention (e.g., Petersson et al., 2019).

Non-state actor participation has commonly been subdi-
vided into formal and informal participation (for the recipro-
cal influence of both dimensions, see Schroeder & Lovell,
2011). In practice, formal participation is often guaranteed
to non-state actors as “observers” in international organiza-
tions or at inter-governmental conferences and other organi-
zational meetings. Empirical findings show a strong increase
in this kind participation since the 1990s (Nasiritousi, 2019).
But research also indicates that Indigenous peoples’ political
participation or representation at the international level is
still relatively small when compared to other groups of non-
state actors (Nasiritousi, 2019). Informal participation activ-
ities of non-state actors vary. They can range from lobbying
and advocacy — mostly agenda-setting, agenda-shaping of
policy-making processes, and shaping existing norms more
broadly — to public protest and mobilizations.

Some authors have studied the factors conditioning effec-
tive (mostly formal) participation of non-state actors, includ-
ing Indigenous representatives (for more detailed findings

regarding the Arctic region see Coote, 2016). Most authors
argue that increasing non-state actor participation enhances
the legitimacy of international institutions by increas-
ing transparency in political decision-making processes,
by fostering democratic representation, and by providing
specialized expertise (Albin, 1999; Bernauer & Gampfer,
2013; Biermann & Gupta, 2011; Green, 2013). Some more
critical authors stress that non-state actors should also be
considered as advocates of specific group interests (Prakash
& Gugerty, 2010). Moreover, some more recent empirical
studies show a marked imbalance between non-state actors
from the global South and the global North in accreditation
in the UNFCCC Conference of Parties (COPS) (Gereke &
Briihl, 2019) and concerning formal participation in differ-
ent regional fisheries management organizations (Peterrson
et al., 2019).

Thus far, in the context of marine governance, or even
in global environmental governance more generally, Indig-
enous actors have been mentioned most often as one exam-
ple of non-state actor groups or subsumed under the cat-
egory of NGOs — or more recently NGOs from the Global
South. Despite the lack of more general research focusing
on the participation of Indigenous actors in international
environmental and ocean governance, there are some valu-
able exceptions. Once again research has a pronounced focus
on the Arctic region —in particular, the Inuit Circumpolar
Council (ICC), which represents the Indigenous communi-
ties of the Inuit as a transnational people and is an active
and powerful organization in Arctic regional politics. Since
its founding, the ICC has been a tireless advocate of Inuit
interests, including their ITK, on the international stage.
Fabbi (2015) contends that two declarations constitute an
Inuit foreign policy: the Circumpolar Inuit Declaration on
Sovereignty in the Arctic (2009), which recognizes the status
of the Inuit as rights-holders, and the Circumpolar Inuit Dec-
laration on Resource Development Principles in Inuit Nunaat
(2011), which asserts the need to utilize Inuit knowledge
side-by-side with scientific knowledge.

Focusing on the other dimension of interest, knowledge in
global resource governance, IR scholarship mainly revolves
around the role of so-called “expert knowledge” by non-
state actors in international institutions (Béackstrand, 2003;
Haas, 1992; Young, 1999). Liberal-institutionalist scholars
have studied the conditions for scientific experts to effec-
tively influence (environmental) global governance, mostly
focusing on different factors of the institutional design of
international organizations and regimes (Andresen et al.,
2000; Young, 2004). Constructivist IR scholars have stud-
ied epistemic authority and knowledge in global govern-
ance and analyzed the embeddedness of knowledge in belief
systems and norms, as well as the distribution of political
power. Thus, the widely used concept of “epistemic commu-
nities,” first introduced by John Ruggie (1975) and further
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developed by Peter Haas (1992), analyses how the knowl-
edge of scientific communities translates into political power
and influence. While these scholars have made a significant
contribution for systematically studying the ways and extent
to which non-state knowledge holders gather influence on
international policies, empirical analyses have employed
a quite narrow conceptualization of “expert” that rarely
includes indigenous knowledge and knowledge holders.
Only more recently have a few voices critically examined
“expert knowledge” in global resource and climate change
governance. Foyer and Kervran (2017) and Esguerra and
Hell (2021) have begun to further differentiate the concept
of epistemic communities and their political impact. Foyer
and Kervran (2017) detected a process of increasing “scien-
tisation of traditional knowledge” through the trend of close
advocacy between scientific epistemic communities and
indigenous organizations within global climate governance.
By combining IR approaches with science and technology
studies approaches, Esguerra and Hell (2021) analyzed the
so-called participatory turn (Bickstrand, 2003) in experts’
organizations and find that global knowledge platforms seek
epistemic authority by institutionalizing participation (inter
alia through indigenous knowledge inclusion). This institu-
tionalized participation in turn shapes knowledge production
within these platforms in the sense of which knowledge is
presented as legitimate, for example, traditional and local
knowledge (TLK) inclusion within the AC. Brhlikova (2017)
investigated the degree of importance with which TLK has
been treated in the AC and notes that TK has been formally
included as an area of importance since the AC’s founding.
The Ottawa Declaration officially recognizes “the traditional
knowledge of the indigenous [sic] people of the Arctic and
their communities and tak[es] note of its importance and
that of Arctic science and research to the collective under-
standing of the circumpolar Arctic” (Arctic Council, 1996).
In 2000, TLK was included on the agenda of two of the
six WGs. Since 2015, it “has been partially included on the
agenda of other working groups...However, its usability has
been inconsistent and not developed to the same extent as
on [the original two WGs]” (CAFF, 2017-2019). As one
WG assessment exemplifies, the actual inclusion of TLK
has lagged behind declarations of its importance: “[Despite
efforts to include TK and TK holders] within its design and
implementation, a lack of funding, support, and capacity
hindered its effect within the Marine Expert Networks and
this report” (CAFF, 2017-2019).

On a more general level, some of these reflections on
knowledge and different knowledge systems in global
resource and climate governance have been taken up by
scholars of decolonial IR theories. Even though there has
been no research in IR that focuses on marine resource gov-
ernance from this perspective, the studies promote a critical
rethinking of the status of Western scientific knowledge and
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the role and structure of international and national institu-
tions (Agrawal, 1995; Diver, 2017).> Linda Tuhiwai Smith
(2012) critiqued the imperial status of Euro-centric method-
ologies and knowledge, which has marginalized indigenous
ones, using the example of global and New Zealand's aca-
demic structures. Simpson (2004), in contrast, argues there
is a growing interest in ITK, though, it has been used only to
complement Western research in the realm of biodiversity.
This is also seen in the few numbers of cited Indigenous
scholars in the realm of ITK and within social science (Todd,
2016). Additionally, Flores (2008) states that in national and
international legal norms ITK regarding biological diver-
sity and intellectual property rights is protected in favor of
the economic interest of Western states, rather than the full
protection and recognition of ITK. In sum, the studies high-
light that the unequal power relations between the West and
the Other (Blaney & Tickner, 2017) served to oppress and
marginalize ITK in global (resource) governance (Lightfoot,
2016; Santos, 2016; Smith, 2012; Whitt, 2009).
Decolonial IR and political science have argued that (a)
ITK needs to be performed and accepted in global (resource)
governance, particularly concerning territorial and cultural
rights, and self-determination (Lightfoot, 2016; Simpson,
2004); and (b) state and global political institutions must grant
a high level of participatory rights to Indigenous actors to
achieve a deeper bridging or mingling of the different knowl-
edges (Latulippe & Klenk, 2020; Lightfoot & MacDonald,
2017; Santos, 2016). The authors used qualitative comparative
and discursive analytical methods, in some cases grounded
in indigenous methodologies (Lightfoot, 2016; Smith, 2012).
Although decolonization is best based on local movements,
the case studies have been applied mainly at the national level.
At the same time, local counterhegemonic movements have
often confronted norms established on the international level
and vice versa. Empirical analyses have focused on (a) deci-
sion-making process(es) and resulting treaties, concentrating
mainly on national rather than on international documents and
treaties (Gissi et al., 2017; Lightfoot & MacDonald, 2017;
Maaka & Fleras, 2009; Mariman & Aylwin, 2008; Turner,
2006; Viafia Uzieda, 2009); (b) narratives of popular opinions
about the relation between the modern nation-state and indig-
enous nations (MacDonald, 2013); and (c) interviews with
Indigenous peoples (Garcia & Gualda, 2016; Lightfoot, 2016).
Although, there is a difference concerning the ideas and con-
cepts for governance approaches developed out of the empiri-
cal research to overcome unequal power relations in different
nations with differing colonial past. Scholars studying the

2 For this paper, Western scientific knowledge can be conceptualized
as being “guided by empirical measurements and abstract principles
that help order the measured observations to facilitate the testing of
hypotheses” (Diver, 2017: 2).
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cases of Canada and New Zealand such as Lightfoot (2016),
MacDonald (2013), and Maaka and Fleras (2009) developed
theoretical governance concepts called bi-nationalism or syn-
cretic democracy grounded on strong bottom-up approaches
and a clearer difference between the settler state and Indig-
enous peoples, partly drawing on political constituents, which
can be found in the governmental system in New Zealand. On
the other hand, several case studies conducted in Latin
America, for example Viafia-Uzieda (2009), and Santos
(2016), have built on more inter-relational governmental
concepts such as plurinationalism and interculturalism. How-
ever, there is still a research gap on comparing theoretical
as well as existing national and regional marine governance
concepts to integrate ITK in decision making, especially in
states characterized by legal pluralism and interculturalism.

Anthropological and Social-Ecological
Systems (SES) Research

The study of local knowledge systems or ethnoecology — a
more encompassing term that may include local ecological
knowledge (LEK), indigenous knowledge (IK), traditional
ecological knowledge (TEK), folk knowledge, ancestral
knowledge, traditional wisdom, traditional science, ethnobi-
ology, and ethnomedicine —has foundations in ethnoscience.
Since the mid-twentieth century, anthropologists have used
qualitative, quantitative, and mixed-methods approaches to
study folk knowledge. Indigenous knowledge is specifically
understood as knowledge embedded in culture, passed down
through generations, and structured around the integration of
skills, institutions, customary practices, and values that have
evolved over generations. With increasing concerns about
the global loss of biodiversity and the erosion of cultural
and linguistic diversity there has been a growing apprecia-
tion of how studies of indigenous and local knowledge sys-
tems can inform resource management and environmental
governance.

Early research in ethnoscience focused on perceptions,
beliefs, values, and skills about the environment (Atran,
1993; Fowler, 1977; Morrill, 1967; Sturtevant, 1964). The
overall goal was to construct a theory about how mem-
bers of a culture understand the natural world according
to their cultural categories (Goodenough, 1957). The sys-
tematic study of folk taxonomies sought understanding
of how cultural groups share and categorize information,
and the degree to which folk knowledge corresponded
with Western Scientific knowledge about the environment
(Berlin et al., 1973; Bulmer, 1967). These early debates
were driven by whether patterns of organizing information
in the human mind are innate or influenced by culture.
Since the 1980s, practical applications of ethnoecology
in resource management, conservation, development,

agriculture, and fisheries have been increasingly recog-
nized (Johannes, 1981; Hunn, 1982; Rhoades & Booth,
1982; Ruddle, 1994, 1995; Sillitoe, 1998). Notably, appli-
cations of TEK have informed critical issues in marine
governance, including the design of marine protected areas
(Aswani & Hamilton, 2004; Aswani & Lauer, 2006), fish-
eries management (Garcia-Quijano, 2007; Garcia-Quijano
& Valdes-Pizzini, 2015), coral reef conservation (Levine
& Feinholz, 2015), and a variety of other applications in
artisanal aquaculture and community-based small-scale
fisheries (Narchi et al., 2013). Many researchers have
argued that societies have successfully managed their
ecosystems based on LEK and customary marine tenure
without “scientific data” (Johannes, 1978; Johannes et al.,
2000; Ruddle, 1994; Ruddle & Akimichi, 1984; Turner,
2020). This is especially important as pressure on marine
environments continues to rise and with increasing con-
cerns about the erosion of indigenous and ethnobotanical
knowledge (Aswani et al., 2018) and the need to under-
stand climate change impacts on subsistence hunting and
life in northern communities Carothers et al., 2014).
Some studies aim to integrate LEK to understand pat-
terns of change over time and space (De Freitas & Tagliani,
2009; Lloret et al., 2015). Other researchers have employed
ethnoecological methods to advance understanding of how
different fish populations may be shifting in response to
climate change (Lloret et al., 2015). In recognition of the
ways ethnobiological work can contribute to studies of food
security (), Beitl et al. (2020), reference work by Kuhnlein
(2014), explore how changes in household consumption of
mangrove resources respond to broader socio-environmental
trends, such as a decline in available resources, population
growth, and conflicts with industrial fleets. A growing body
of SES research recognizes the critical value of LEK in his-
torical ecology, particularly where data on historical trends
are scarce or baselines non-existent (Bender et al., 2013;
Early-Capistran et al., 2020; Saenz-Arroyo et al., 2005;
Zapelini et al., 2019) and shed light on a number of con-
ceptual, methodological, and ethical challenges concerning
the representation of knowledge and the co-production of
knowledge through collaborative, interdisciplinary method-
ologies (Belisle et al., 2018; Carothers et al., 2014).
Drawing on systematic data collection methods com-
monly employed in ethnoscience, many studies argue for the
value of the cultural model approach and cultural consensus
analysis that allow study of the complex interactions between
knowledge systems and shared values underlying attitudes,
decision-making, and actions within and across social
groups (Feurt, 2006). Formal, structured data elicitation
methods such as free lists, triads, similarity judgments, triad
tests are often employed to define the boundaries of cultural
domains (Garcia-Quijano & Valdes-Pizzini, 2015). Once a
cultural domain is defined, analysis and multi-dimensional
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scaling can generate knowledge scores of individual mem-
bers of a group (Weller, 2007) and elicit information about
cultural value orientation (Rickenbach et al., 2017), and
conservation ethics (Atran et al., 1999; Casagrande, 2004;
see also Paolisso, 2002, 2007; Paolisso & Dery, 2010). Cul-
tural models can also be constructed through open-ended
interviews to elicit harvesters’ relational understanding of
marine species using the inductive logic of grounded theory
(Farr et al., 2018). This approach can also be paired with
rich, ethnographic data to document the extent to which per-
spectives are shared within and across communities while
simultaneously considering the ways in which knowledge
is embedded within larger worldviews and power relations
(Carothers et al., 2014).

Applications in ethnoecology have also advanced sev-
eral research methods that more directly engage local
people through participatory and collaborative research
approaches. De Freitas and Tagliani (2009) drew on LEK
to construct a geodatabase in Southern Brazil as a tool for
collaboration that encouraged stakeholders to think spa-
tially about fishing effort and catch rates, prioritize survey
efforts, identify zones of conflict. Participatory mapping
is commonly used to better understand fine-scale patterns
of marine resource use, local ecological knowledge, cul-
tural values that may inform management practices, and
conservation strategies (Aswani, 2011; Aswani & Lauer,
2006;), and can also be used to elicit spatially explicit local
ecological knowledge about habitat diversity, species dis-
tributions, and life cycle phases (Aswani, 2011; Aswani &
Hamilton, 2004; Aswani & Lauer, 2006; Garcia-Quijano &
Valdes-Pizzini, 2015; Levine & Feinholz, 2015; Zapelini
et al., 2017). Mental maps are holistic and often contain
additional information about social relations, histories,
events, and patterns that may not be spatial (Levine &
Feinholz, 2015; McLain et al., 2013). Such approaches may
ensure the participation of local populations in the produc-
tion of scientific knowledge based on real-time, fine-scale
observations.

Despite optimism about the potential value of LEK and
IK in resource management applications, there this a fair
amount of skepticism about the integration of knowledge
systems. According to Garcia-Quijano (2015), local fishers
“think ecologically” rather than categorically, quantitatively,
or taxonomically, suggesting that fishers’ understanding of
the marine environment may focus on ecosystem processes
such as habitat connectivity, temporal cycles, and patterns,
and how target species respond to environmental change
in trophic web dynamics, shifting populations, and habi-
tat domains, and ecological indicators, which may lead to
methodological challenges in integrating LEK with scien-
tific knowledge. Similarly, Wohling (2009) notes that indig-
enous knowledge operates on a range of scales not easily
adapted to the kinds of ecological disturbances caused by the
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contemporary society. Second, much of this research focuses
on applications of ethnoecology with less attention to impor-
tant cultural, ontological, and epistemological questions of
how knowledge is produced, whom for, why, and how it may
change in the process of ethnoecological research. Wohling
(2009) argues that the extraction of Indigenous knowledge
from its cultural context reduces the rich dynamic realities
of the human experience to Western cultural categories
that distort meaning and purpose. Nadasdy (2007) dis-
cusses ontological differences in non-Western societies that
emphasize the importance of reciprocity and ethics in human
interactions with non-humans, and the ways in which such
perspectives are overlooked or dismissed by Western scien-
tists and management institutions. In his discussion (1999)
of how power relations determine which kinds of knowledge
are privileged he cautioned that research in TEK and IK can
have extractivist tendencies through its denial of existing
power relations between aboriginal people and the state that
contributes to their marginalization. These may not be meant
to discourage TEK studies but highlight the importance of
local engagement built on long-term trust, equity, and mean-
ingful collaboration for all parties involved.

With increasing acknowledgement that Western Science
is rooted in colonial histories, there are emerging calls for
paradigm shifts toward decolonizing research, collaborative
approaches, and the incorporation of Indigenous method-
ologies in the co-production of environmental knowledge
(Atalay, 2019; Gordon, 2021; Smith, 2012; Todd, 2016;
Turner, 2020; Velasquez Runk, 2014). In their discussion of
best practices, Belisle et al. (2018) suggest that LEK “can
reach its full potential” when integrated during the early
stages of research design. Similarly, Velazquez Runk (2014)
suggests that codesigning research, coanalyzing results, and
coauthorship can enrich scientific understanding of ecol-
ogy. Gordon (2021) describes a participatory method that
provides a space for trust-building and story telling that
allows participants to clarify their values and goals. On
the other hand, McGreavy, state that the decolonization
of academic institutions through a centering of indigenous
research methods is still underdeveloped despite the poten-
tial of sustainability science to redress these inequities in
their communities of practice.

Discussion: Critical Synopsis of the Insights
from the Three-Disciplinary Research

Lens, Results, and Gaps

Insights from the three disciplines show complementary
insights, diverging research gaps as well as some contro-
versial aspects. We summarize the most important issues
derived from the three-disciplinary research overview,
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which shall serve as the first basis for future multi, inter-,
or transdisciplinary research on indigenous and traditional
knowledge integration — including its potentials as well as
challenges and pitfalls.

We refer to multidisciplinary research as the work of
scholars from different disciplines conducted independently
on a common problem or research question, while interdis-
ciplinary research relies on shared knowledge. We conduct
three-disciplinary (multi-) research, complemented with
inter-disciplinary (conceptual synopsis) so that it is mean-
ingful for any of these approaches individually or differently
combined.’

Knowledge integration is analyzed through the lenses of
the rights-narrative in law, of the non-state actor partici-
pation narrative in political science IR, and of the ethno-
culture and cultural model approaches in anthropology. As
a result, the research in law and political science developed
around the identification of subjects (rights-holders in the
first scenario; knowledge-holders in the second) and has not
an extensive focus on subject-matters, as opposed to anthro-
pological scholars.

From the viewpoint of the research findings, in law, rec-
ognizing indigenous peoples as rights-holders has led to
focus on the need to respect and promote ITK and benefits
sharing, whereas ITK is informing ocean-centric approaches
in ocean governance. The increasing influence of non-state
actors in international (environmental) governance, initi-
ated differentiated research on causes, context conditions,
and consequences of this development in political science
IR research. Albeit there are some more recent exceptions,
Indigenous actors have thus far most often been studied as
one example of non-state actor groups or subsumed under
the category of NGOs.

The most important contributions of IR scholars for
future interdisciplinary research on knowledge-integration
may be reflections on the influence of the institutional design
of international institutions on the scope and further impact
of the inclusion of (indigenous) non-state actors and on the
role of inherent power relations within the political process
of the integration of different knowledge systems (primar-
ily within Neo- and Decolonial Studies only). Moreover,
IR research has provided new insights on the interplay of
different types of political inclusion, especially the inter-
action of formal, informal, and mainly bottom-up modes
and mechanisms of the inclusion of Indigenous/traditional
knowledge holders. There is very little research in politi-
cal science explicitly focusing on marine resource govern-
ance and ocean governance in general, however. So that the

3 See for example: https://research.ncsu.edu/rdo/2020/08/the-difference-
between-multidisciplinary-interdisciplinary-and-convergence-research/.
Accessed May 17, 2021.

validation of existing insights of IR research for the specific
case of indigenous knowledge in marine resource govern-
ance is in large part still pending.

In anthropology and SES research, despite widespread
interest in applying TEK and IK to fisheries and marine
resource management, there are concerns about whose
knowledge is privileged in the context of environmental
governance. LEK is often seen as ancillary, secondary,
subsidiary, qualitative, anecdotal, unreliable, messy, nos-
talgic, emotionally charged (Ames, 2001; Garcia-Quijano
& Valdes-Pizzini, 2015). This is a problem because it over-
looks an important dimension of “ecological thinking” that
may be missed in scientific methods (Garcia-Quijano, 2015)
as well as place-based, experiential knowledge that is often
interwoven with complex systems of belief, practice, value,
and power (Carothers et al., 2014).

From the viewpoint of the gaps, in law, an investigation is
still missing on the possibilities of looking at the integration
of knowledge in a multi-actor dimension; and the conse-
quences of the dichotomy between ITK and science are not
yet fully explored. The research gaps in political sciences
are especially related to the marginalization of indigenous
research.* Moreover, the transferability of existing insights
on non-state knowledge-holders in general to the specific
topic of interest remains to be tested empirically. In anthro-
pology, more attention should be given to the relationships
of power that surround the production of knowledge that
raise important epistemological questions of how knowledge
is produced, whom it is produced for, why, whose knowl-
edge is privileged over others, and how knowledge itself may
be transformed or corrupted in the process of conducting
research.

Methodological Issues and Research Design

Scholars from the three disciplines have used a broad range
of quantitative and most notably qualitative methods of data
collection and data analysis to study different aspects of
indigenous and traditional knowledge integration. The most
comprehensive methods, which increasingly also acknowl-
edge that due to the inherent characteristics of indigenous

4 For indigenous research we refer to the definition of Given (2008):
“Indigenous research is systematic inquiry that engages Indigenous
persons as investigators or partners to extend knowledge that is sig-
nificant for Indigenous peoples and communities. Indigenous research
is distinct from studies of Indigenous societies and issues that adopt
a positivist position that behavior and meaning can be derived best
from objective, value-neutral observation and data collection. The
emergence of Indigenous research during the latter decades of the
twentieth century was advanced by parallel developments in quali-
tative research methods, although divergence from certain conven-
tions of academic practice continue to generate discussion and chal-
lenges.”.
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knowledge systems, such as the dominantly oral tradition of
knowledge transfer, the standard canon of methods of data
gathering and analysis within “Western science” may pro-
duce inadequate insights, can certainly be found in anthro-
pological research. As noted, anthropologists have used
methods such as cultural models, ethnobiological interviews,
or participatory mapping (“mental maps”), and grounded
theory to better understand the application of indigenous
knowledge, as well as its potential contribution to (marine)
resource governance.

Political science IR research by tendency is much more
dominated by analyses of governmental and organizational
documents, but also includes interviews with (indigenous)
knowledge holders, with a stronger focus on political rep-
resentatives and fewer indigenous community members. A
co-development of the overall research design and method-
ology together with indigenous representatives is still quite
rare in political science IR research. Accordingly, indigenous
methodologies rarely appear in IR research, mainly in deco-
lonial studies.

Legal scholars mainly apply exploratory research, rely-
ing on secondary research to build a literature review. The
secondary research combines a literature review on law
and ocean governance relevant to the subject matter, and in
sporadic cases includes discussions and empirical data col-
lected during fieldwork, which is relevant in legal research
on marine governance because it bridges academia and prac-
tice. Even though it is still adopted as exploratory and for
small-scale case studies, it has the potential to inspire the
design of future innovative methodological approaches, in
the context of transdisciplinary research. In this regard it is
necessary to explore ways of upscaling successful projects
and making empiricism meaningful for legal analysis and
policymaking. The format in which the research findings are
reported is a critical literature review to establish an explora-
tory matrix of best practice examples and challenges relevant
to the subject matter.

More recently, and in line with a growing demand for
interdisciplinary research in marine and environmental sci-
ences, new concepts such as the “co-production of knowl-
edge” have gained some influence as guiding principles for
researchers studying Indigenous Knowledge integration (see
Tengo et al., 2014; Yumie Aoki Inoue, 2018). Co-production
of knowledge can be defined as “is a mutual process of knowl-
edge generation that engages actors at all stages, including
validation” (Yumie Aoki Inoue, 2018: 31).

Concerning methodological questions, co-production
of knowledge might inform reflections on the most effec-
tive ways to develop interdisciplinary research. Following
insights of critical political science IR-research and in line
with Chapman and Scott (2020), we argue that such reflec-
tions must take account of inherent power dynamics also
determining the choice of research designs and methods.
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In research practice, the implementation of such an
approach of co-production of knowledge is still hindered by
traditional (disciplinary) funding of research, which does
not take into consideration resource constraints of indig-
enous community members, especially about the applica-
tion phase of research, or simply excluding “non-scientific”
actors from funding schemes. In general, established inter-
nal structures of research institutions (such as universities)
impede a more comprehensive co-production of knowledge
due to path dependencies of these institutions, which hamper
more rapid adaption to changes in knowledge production
(Kriicken, 2003). Accordingly, crucial global expert organi-
zations like the IPCC, playing a major role in informing
and shaping climate (thus also natural resources) governance
(Ford et al., 2016), still rarely include indigenous representa-
tives, and IPCC reports are not co-authored by researchers
of indigenous origin. This has consequences not only for
the dominant definition and framing of indigenous knowl-
edge within the IPCC (for details see above), but also for the
limited spectrum of methodological approaches used and
advocated. On the other hand, there are also emerging argu-
ments for a paradigm shifts toward collaborative research
and Indigenous methdologies in resource management, and
especially in anthropology and archaeology (e/g., Atalay,
2019; Gordon, 2021; Turner, 2020).

Conclusion: Towards a Common
Understanding of Knowledge-Integration

A growing number of scholars involved in interdisciplinary
research on the marine environment acknowlege the value
of ITK/TLK and advocate for its more comprehensive inclu-
sion into research to extend the “collective knowledge base”
(Christie, 2011; Fa et al., 2020: 82; Turner et al., 2017).

Building on such premise, we presented a three-disciplinary
research overview about the theoretical and empirical insights,
and identified further potential research gaps and blind spots
concerning sustainable marine governance, and the integration
of indigenous and traditional knowledge within the scientific
disciplines of anthropology, law, and political science. In addi-
tion, we developed a critical synopsis of our research results
in the three fields.

Our study reveals how research within the three disci-
plines offers foci, insights, and methodological approaches
as promising starting points for future comprehensive
multi-, inter-, and transdisciplinary research. However, we
also argue that further research is needed on knowledge
integration, and much further work is needed to achieve
knowledge integration in marine governance research.
A crucial first step towards the advancement of research
consists in the development of an advanced conceptual-
ization of the term “knowledge integration.” We note that
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the three research fields have all recognized the need to
develop a deeper understanding of knowledge integration
(the common trait), but this is already hampered by the
controversial and ambivalent definitions and interpreta-
tion of the term “integration” (Nadasdy, 2007; Wohling,
2009). Such contradictions are not exclusively a drawback,
but also indicate where further collaborative research can
provide productive new input.

Our analysis contributes to determining the crucial
dimensions of knowledge integration as a basis for develop-
ing a conceptual framework. Insights from legal research
illuminate how legal frameworks and their underlying con-
ceptualization have excluded indigenous ontologies and
legal orders in the systems of environmental and ocean gov-
ernance. Political science IR research comparatively focuses
on how institutional designs and relationships of power
conditions in practice often exclude indigenous knowledge
holders from institutional participation and political dis-
courses. Anthropology and SES research has tackled the
question of integration of scientific knowledge with indig-
enous knowledge, but in this process revealed biases in the
research process and production of knowledge itself, evi-
dent in the fact that certain knowledge is privileged over
others. Consequently, conflating important insights of the
different research disciplines, a comprehensive conceptual-
ization of indigenous and traditional knowledge integration
should include the systematic assessment of the relation-
ship between indigenous knowledge and knowledge-holders
(actors) in the context of existing power relations within
relevant institutions — including questions on political repre-
sentation. Moreover, such conceptualization should be sensi-
tive towards the influence of institutional designs of the spe-
cific political and/or legal process of knowledge integration.
Institutional design choices such as internal decision-making
rules of non-state actors (e.g., Indigenous Peoples) have also
to be considered when determining knowledge integration.
It is advisable to adopt an extensive interpretation also at a
legislative level, one that highlights the need to integrate not
only scientific knowledge in the fabric of public decisions
(e.g., in environmental decision-making processes) but also
traditional and indigenous knowledge systems. To ensure
that knowledge systems work in harmony more effectively,
anthropological and decolonial IR research offer crucial
insights, looking critically into the semantic proximity of
the term integration with experiences of forced assimila-
tion from the perspective of various Indigenous scholars and
political representatives (Lightfoot, 2016).

Critical reflections on epistemological (in-)compatibilities
are finally highly relevant, as they have implications for the
range of methods used within specific knowledge systems.
Thus, the choice of research methods is an integral part of con-
ceptualizing knowledge integration. To move forward, future
research would have to address the highlighted limitations

in each research field through collaborative approaches and
connectivity across global and local scales.
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