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Abstract- Traditional Ecological Knowledge (TEK) was sidelined for decades, particularly during the 1950s and 1960s, 
when development theorists considered TEK as inefficient, inferior, and an obstacle to development. The trend begun to 
change gradually in the early 1980s due to the recognition of the potential of TEK to address problems associated with 
agricultural production and sustainable development. Despite the recognition of TEK, its acceptance and application in broad 
based policy framework was not encouraging. Current complex environmental problems facing the world require the 
development of complex and integrated approach to solving these challenges. Hence, the purpose of this paper is to explore 
the potential of TEK in managing critical natural resource. The paper traces three knowledge traditions and argues that every 
knowledge can be best understood within its cultural context. The paper compares and contrasts the TEK and Western 
science and highlights cases of positive collaboration.  
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I. INTRODUCTION 
 
Traditional Ecological knowledge (TEK)is a 
“cumulative body of knowledge practices, and 
beliefs, evolving by adaptive process and handed 
down through generations by cultural transmission, 
about the relationship of living beings (including 
humans) with one another and with their 
environment” (Berke, Colding&Folke, 2000: 1252). 
It must be emphasized that there is no universal 
definition of TEK due to the complexities inherent in 
it, and its multidisciplinary nature. TEK therefore 
assumes different phrases or terminologies depending 
on the context within which it is used. Some scholars 
prefer the use of TEK to emphasize the local 
knowledge in managing the natural environment 
(Berkes& Turner, 2006; Berkes, 2009; Davidson-
Hunt,2006, Dei, 1993;Folke, 2004, Folke, Hahn 
&Norberg, 2005), and others scholars(e.g. Smith, 
1999; Simpson, 2000; Wane, 2008;Wangoola, 2000) 
use Indigenous Knowledge (IK) to highlight human 
relationships with one another and other creations as 
well as traditions of knowledge production.  
 
When TEK is used in local settings, it is referred to as 
traditional knowledges, even though some scholars 
contest the use of the term “traditional”, citing its 
ambiguity and limitations (Mazzocchi, 2006; Warren, 
1995). Warren (1995) argued that the term “tradition” 
connoted 19th century attitude of a simple, savage, 
and static existence. Mazzocchi (2006) also argued 
that the term “traditional” emphasizes the 
transmission of knowledge along a cultural continuity 
and overlooks the potential of traditional societies to 
adapt to changing circumstance. Other phrases used 
to refer to TEK include: local knowledge, Indigenous 
science, folk knowledge, farmers knowledge, fisher’s 
knowledge, tacit knowledge (Mazzocchi, 2006), 
among others. Despite these variations, there appears 

 
to be consensus on the term “indigenous knowledge” 
among many scholars (Agrawal, 1995; Dei, 2000, 
Simpson, 2000, Smith, 1999; Wane, 2008; Warren, 
Von Liebenstein&Slikkerveer, 1993). Therefore in 
this paper the phrase Indigenous knowledge is also 
used to denoteTraditional Ecological Knowledge. 
 
Indigenous knowledge was sidelined for decades, 
particularly during the 1950s and 1960s, when 
development theorists considered IK as inefficient, 
inferior, and an obstacle to development (Agrawal, 
1995). The trend begun to change gradually in the 
early 1980s due to the recognition of the potential of 
IK to address problems associated with agricultural 
production and sustainable development by 
modernization theorists and Maxists (Moock& 
Rhodes, 1992; Warner, 1991).The rising recognition 
of IK across academic disciplines in the early 1990s 
was noticed by Warrenet al.,(1993) who wrote: 

Ten years ago, most of the academics working in 
the area of indigenous knowledge represented 
anthropology, development sociology, and 
geography. Today . . . important contributions 
are also being made in the fields of ecology, soil 
science, veterinary medicine, forestry, human 
health, aquatic science, management, botany, 
zoology, agronomy, agricultural economics, rural 
sociology, mathematics ... fisheries, range 
management, information science, wildlife 
management, and water resource management.  
(p. 2) 

 
Despite the recognition of IK, its acceptance and 
application in broad based policy framework was not 
encouraging. Huntington (2000) has attributed lack of 
a wider acceptance of IK to two phenomena:‘inertia’ 
and ‘inflexibility’. By inertia, Huntington (2000) 
explained that people are generally resistant to 
change since change moves people out of their 
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comfort zones. People prefer working within 
established paradigms to adapting new ones. 
Huntington (2000) further explained that inflexibility 
arises when people specifically resist IK and the 
changes required by its use. The resistance of IK 
starts by questioning the reliability of IK or 
expressing concern about “political correctness” of 
replacing scientific rigor with IK (Huntington, 2000, 
p. 1273). Other considerations such as priorities for 
funding, and power over management decisions also 
impede the acceptance and use of IK (Huntington, 
2000). 
 
This paper therefore constitutes a reflection onclass 
discussions held in a course entitled: “Environmental 
Decision Making” organized in fall 2014 at the 
School of Environmental Studies, University of 
Toronto. The discussion centered on the role of TEK 
and Science in managing polar bears in Canada. 
Hence, specifically, the purpose of this paper is to 
explore the potential of TEK in managing critical 
natural resources. The paper seeks to address the 
following research question:what role can TEK play 
in managing endangered natural resources? 
Following Feyeranbend (1987)’s argument that 
Western science is just one out many ways to view 
the world and understand how it operates, this paper 
commences with an overview of knowledge 
production systems and worldviews. 
 
Knowledge Production and Worldviews 
Berkes et al (2000) defined worldview or cosmology 
as “basic beliefs pertaining to religion and ethics, and 
structures observations that produce knowledge and 
understanding. Worldviews influence knowledge 
production in all knowledge traditions. This paper 
traces three (3) broad knowledge traditions across the 
globe: Indigenous Knowledge (IK), Islamic Science 
(IS), Western Science (WS) and argues that IK has 
been in existence for millennia and grounded on 
Indigenous worldviews before the emergence of IS 
(during the Islamic golden age). The ISwas founded 
on Islamic worldviews and dominated in the area of 
Mathematics and Science from the mid-8th Century to 
the mid-13th Century (Mathew, 
Zarkadouulia&Sampnis, 2006), until the rise of WS. 
Western science, which was founded on Ancient 
Greek worldviews(Mazzocchi, 2006), replaced and 
subsumed aspects of the Islamic science. The 
expansion of the European Empire through 
colonization and imperialism spread Western science 
across the world and this becomesthe knowledge of 
the powerful and, therefore, universally accepted 
knowledge.Australian philosopher Paul Feyeranbend 
(1987) argued that any form of knowledge makes 
sense only within its own cultural context. 
 
Hence, IK could be understood through an indigenous 
worldview, which Simpson (2000) further argued, 
operates on seven principles. Simpson (2000) 

enumerates the seven principles of Indigenous 
worldviews as follows: first, the knowledge is 
holistic, cyclic, and dependent upon relationships and 
connections to both animate and inanimate beings. 
Second, there are many truths, and these truths are 
based on an individual’s experience. Third, energy is 
the centrality of life and everything has energy, 
hence, everything has life. Fourth, all things are 
equal. Fifth, the land is sacred. Sixth, the relationship 
between humans and the spiritual world is relevant. 
Seventh, humans are the least significant in the world. 
Following these worldviews, the ancient and 
traditional environmental ethics of Anishinaabe 
Indigenous people of Canada operatebased on four 
principles: First, do no harm to the environment, 
secondly, plan ahead seven generations, third, take 
only what you need, and finally, if harm is done to 
the environment, remove the source of the harm and 
let the ecosystem heal itself (McLaren, 2005: 17). 
 
These principles are understood within an Indigenous 
framework hence using other worldviews to assess 
Indigenous knowledges may pose a challenge, 
making it sound “irrational”, “unscientific” and 
“accidental”. Thus, from an indigenous point of 
worldview, humans are an integral part of nature, and 
their relationship with other forms of creation, both 
animate and inanimate is that of mutual respect. 
Trask (1991) explained this when she echoed the 
beliefs of Native Hawaiians, who maintain 
that“nature was not objectified, but personified 
resulting in an extra-ordinary respect (when 
compared to Western ideas of nature) for life of the 
sea, the forest and the earth” (p. 1199). This leads to 
the next section, in which IK and Western Science is 
discussed. 
 
Indigenous KnowledgeVS Western Science 
As argued earlier, IK is defined differently depending 
on the context and circumstance of application, 
however, every definition of indigenous knowledge 
emphasizes the knowledge of local people acquired 
through their closeness with nature. The mode of 
transmission of IK is oral and it incremental in nature. 
Traditionally, elders are considered the repositoryof 
IK hence expected to transmit this knowledge to the 
younger generation through storytelling, proverbs, 
riddles and folklore, traditional songs and through 
observation and practice (Dei, 2000).  
Dei (2000), definesIK as: 

Knowledge associated with long term occupancy 
of a place. It refers to the traditional norms and 
social values, as well as mental constructs, which 
guide, organize and regulate a people‘s way of 
living and making sense of their world. It is the 
sum experience and knowledge of a given social 
group that forms the basis of decision making in 
the face of familiar and unfamiliar problems and 
challenges; the concept is highly contested. (p. 
6).  
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Dei’s definitionhighlighted the role of Indigenous 
knowledge in decision making in traditional societies, 
andstates that such decisions take into consideration 
the norms and mores of the society. It also 
emphasized that it is unique to specific group of 
people, hence applying IK of one group of people to 
another category of people with different traditions, 
values and norms may not yield desired results. Other 
definitions of IK focus on its distinctive features from 
Western Science. Warren (1991) made such 
distinctions ina paper presented to the World Bank in 
the early 1990s, and outlining the characteristics of 
Indigenous knowledge, he wrote;   

Indigenous knowledge (IK) is local knowledge 
that is unique to a given culture or society. IK 
contrasts with the international knowledge 
system generated by universities, research 
institutions and private firms.It is the basis for 
local-level decision making in agriculture, health 
care, food preparation, education, natural 
resource management, and a host of other 
activities in rural communities. Such knowledge 
is passed down from generation to generation, in 
many societies by word of mouth. Indigenous 
knowledge has value not only for the culture in 
which it evolves, but also for scientists and 
planners striving to improve conditions in rural 
localities. (Warren, 1991: 1) 

 
Like Dei (2000), Warren (1991)’sdefinition also 
emphasized thesignificance of Indigenous knowledge 
indecision making at the local level,and advocated for 
the integration of IK not only at the local level, but 
also in wider policy formulation. Warren (1991) 
further advocated for collaboration between Western 
scientists and planners on one hand, and the 
Indigenous knowledge bearers on the other hand,to 
achieve real and tangible improvements in the living 
conditions in rural or lesser developed communities. 
Other scholars (Cajete, 2000; Klopernburg, 1991) on 
the other hand made a distinction between Indigenous 
science and Western science. Cajete (2000) defined 
Indigenous science as “a metaphor for a wide range 
of tribal processes of perceiving, thinking, and 
‘coming to know’ that have evolved through human 
experience with the natural world” (Cajete (2000: 2). 
His definition stresses on human lived experiences, 
particularly with the natural world and everyday life 
process. Kloppenburg (1991)compared the process of 
knowledge production in IK and Western Science and 
argued that IK is holistic while WS is reductionist. He 
described the process of knowledge production in WS 
as  ". . . breaking a problem down into discrete 
components, analyzing these separate parts in 
isolation from each other, and then reconstructing the 
system from the interpretations of the parts" 
(Kloppenburg , 1991:530).Milburn (2004) argued that 
IK is grounded in traditional teachings, empirical 
observation, and spiritual insight. The empirical 
observation is done though oral traditional practices 

of “listening, learning and listening”, and spiritual 
insight is acquired through dreams, visions, and 
intuition (Steinhauer, 2002). 
 
Western Science on the other involves systematic 
observation of phenomenon, hypothesizing, 
experimentation, and drawing 
conclusions(Kloppenburg, 1991; Latour, 1986).The 
key concept within Western science is thatthe method 
used to achieve a particular result should be 
systematic, verifiable,and must be replicable. Hence, 
if someone crosschecks findings using the same 
materials and methods, and under the same 
conditions, s/he should be able to arrive at the 
sameresults and failure to obtain those same result 
may invalidate the earlier findings depending on the 
credibility of the new findings. Western science is 
grounded on analytical and reductionist 
methods,compared with the holistic and intuitive 
methods thatcharacterizeestablishment of Indigenous 
Knowledge (Mazzocchi, 2006). Nakashima and 
Roue, (2002) argue that Western science is positivist 
and materialistic, contrasting with indigenous 
knowledge, which emphasizes spirituality and does 
not make distinctions between empirical and the 
sacred. Western scientific knowledge also emphasizes 
objectivity,which, in conducting a scientific study 
requires the researcherto isolate him/herself from the 
research, or to assume a neutral position from the 
subject of investigation.  
 
Indigenous knowledge on the other hand emphasizes 
subjectivity andthe individual’s personal experience. 
IK encourages individuals to locate themselves within 
their study and state clearly what motivated them to 
embark on such knowledge acquisitions. Western 
science is transmitted through academic works that 
have been peer reviewed,as opposed to the 
oraltraditions of  Indigenous knowledge, which is 
passed on from generation to generation. In the 
Western science tradition, new and credible 
knowledge replaces old knowledge that has outlived 
its use,hence, there is mechanism for constant 
reviewing of existing knowledge for validation or 
nullification in Western science. This is in stark 
contrast to IK where new knowledge co-exists with 
the old knowledge (Bank, 1993). 
 
Critics of Indigenous knowledge argue that it is 
subjective,immeasurable,and complex (Fritas, 
Moscarolax&Jenkins, 1998). However, critical 
scholars Bank (1993);Clark (1965);Code 
(1991);Myrdal (1944)) have argued that every 
knowledge has an element of subjectivity. Bank 
(1993) explained that despite its claims of objectivity 
“modern science is not value free but contains 
important human interests and normative assumptions 
that should be identified, discussed, and examined” 
(p. 5). DeWalt (1994) outlined four strengths of 
Western scientists as follows: 1) very versed in 
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limited areas; 2) very savvy about the principles or 
mechanisms by which things work; 3) have a very 
effective means - the scientific method - by which to 
approach problems and to engage in explanation; and 
4) the knowledge that is produced is transferable 
across time, space and societal setting. He, however, 
cautioned that when the strengths are not used 
effectively could serve as setback to scientific 
approach when he wrote: 

[Western science] is elaborated and 
institutionalized in laboratories, it loses touch 
with the local knowledge and everyday 
experiences  (Kloppenburg, 1991:530)  . . . At its 
worst, this attitude leads to an assertion that 
research is value-free and that scientists need not 
be concerned about the ethical, social, or 
ecological consequences of their research. More 
benign, but potentially as dangerous, is that 
scientists denigrate the knowledge and 
experience of non-scientists. (Dewalt, 1994: 124)  

 
The above quote challenges the assumed neutrality of 
WS and highlights the potential danger of scientists 
discrediting other forms of knowledge.  But, overall 
the discussions above suggest that both IK and WS 
have their strengths and weaknesses, hence, drawing 
on their strengths could better help address the 
complex environmental challenges facing the world 
currently which I describe as gang of four: climate 
change, food crisis, water crisis and energy crisis. 
Hence, there is a need for collaboration between IK 
and Western science to address pressing and 
outstanding ecological problems. 
 
Cases of Collaboration betweenIK and Western 
Science  
Nadasdy (1999) in the article "The politics of TEK: 
power and the “integration” of knowledge" raised 
serious concerns about the need to integrate TEK and 
Western science. The concernsraised stem from the 
assumption that the cultural beliefs and practices 
termed as traditional knowledge conform to the 
Western conception about knowledge. He elaborated 
further by arguing that such calls for integration are 
often viewed mainly as technical problems and ignore 
the power dynamics that exist between Indigenous 
people and the state eventually creating products that 
serve scientists and the state rather the Indigenous 
people. Other scholars have also contested the basis 
for integration on the grounds that the conceptual 
models and ontologies of both knowledge systems 
(IK and WS) are so unique that it makes integration 
unlikely (Astran, 2001; Verran, 2001; Cruikshank, 
2005), and that some form of integration can have 
negative consequences (Fox et al., 2005). 
Nonetheless, some researchers have advocated for the 
integration of Indigenous Knowledge and Western 
science (Demi, 2014; Dewalt, 1994; Houde, 2007; 
Rist&Dahdouh-Guebas, 2006; Warren, 1991) arguing 
that the integration provides added advantages that 

neither IK nor WS alone can provide. This paper also 
follows the same line of argument. The following 
paragraphs present cases where collaboration 
between Indigenous Knowledge and Western Science 
has yielded positive results.  
 
The bowhead whale census: Huntington (2000) 
described how proponents for Indigenous knowledge 
and Western science collaborated in conducting a 
census on bowhead whales (Balaenamysticetus) in 
order to formulate policies that regulated harvesting 
of bowhead whales in Alaska. This started when the 
International Whaling Commission placed a ban on 
the harvesting of bowhead whales based on the 
population census provided by government biologists. 
In response, the Natives whalers formed the Alaska 
Eskimo Whaling Commission (AEWC), and 
questioned the visual counting method used by the 
Government biologists to estimate the population of 
bowhead whales. The Native whalers used their 
Indigenous knowledge to conduct their own 
population census of the bowhead whales, which 
revealed government biologist had underestimated 
the population of the bowhead whales. The findings 
of Native whalers were earlier rejected by the 
scientists on the grounds that the method used to 
count the bowhead whales lack credibility and also 
cannot be verified. However, the resilience and 
persistent of Native whalers forced the government 
conservation biologists to grand them audience for 
successful interaction. This interaction between the 
scientists and the Native whalers proved that the 
Eskimo Native whalers’ knowledge wasmore 
accurate (Huntington (2000).Based on the 
collaboration between the Natives whalers and 
scientists, the government of Alaska was able to 
establish a realistic quota for harvesting bowhead 
whales which helped to maintain their population.  
 
The Alaska Beluga Whale Committee:Again, the 
recognition of the Indigenous knowledge of Alaskan 
Native American Hunters of beluga whales 
(Delphinapterusleucas) by government agency 
biologists resulted in the formation of the Alaska 
Beluga Whale Committee (ABWC) in 
1988(Huntington, 2000). The committee agreed to 
avoid opposition, and rather focus on establishing 
collaborative field work between hunters and 
scientists, based on a common understanding of the 
ecological problems which needed to be addressed, 
and mutual respect for each other’s expertise 
(Huntington, 2000).The environmental decision 
model used in this case identified the government as 
the decision maker, and government biologists, 
Native whalers, and the Indigenous population in the 
reported localities as stakeholders. The government’s 
interest was to boost the population of the bowhead 
or beluga whales, while Native whalers’ interests was 
to maintain the population of whales without 
substantial loss of their livelihood. Using their 
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indigenous knowledge, the Native whalers were able 
to make some compromises and were also able to 
convince the government through the scientists to do 
the same. This collaboration also helped the 
government to establish accurate quota for the 
harvesting of beluga whales.  
 
Sacred Grove Traditions:It has been established 
that various indigenous or traditional and cultural 
practices help to regulate the exploitation of the 
natural environment (Kwashirai, 2010; Warren 
&Pinston, 1998).  One of such practices is the strict 
maintenance of sacred groves that provide protections 
against exploitation of specific habitats and which, by 
extension, help to protect endangered species of 
plants and animals. The ownership, allocation and 
control of land, forests and water resources all fell 
within the spiritual real and several forest 
phenomena; trees, rocks, mountains, pools, 
mermaids, snakes and large trees were made holy and 
conserved by cultural and spiritual design (Kwashirai 
2010). Many valuable trees were specially protected 
due to their food, timber, medicinal and other value 
and linkages with rainfall patterns and worship.For 
instance, sacred groves serve as recruitment areas for 
various species of seed-dispersing birds and bats, 
which are important for the renewal of surrounding 
ecosystems (Gadgil, Berkes&Folke, 1993). A 
botanical survey of sacred groves in Nigeria, West 
Africa, revealed the existence of 330 plant species as 
compared to only 23 of those species that were found 
in a surrounding but unprotected forest (Warren 
&Pinston, 1998). Sacred groves serve as research 
fields for scientists to carry out their study on bio-
diversity.  
 
There are also various cultural prohibitions within the 
indigenous communities that seek to give protection 
to vulnerable life stages of animal, aquatic, and plant 
species (Johannes, 1978). A clear example is the 
prohibition against catching of lobsters with eggs in 
the marine fisheries (Acheson, Wilson &Steneck, 
1998); prohibition against hunting during breeding 
season of most species in South India and Africa 
(Gadgil et al 19993; Wangoola, 2000); and taboos 
regarding hunting and killing of pregnant animals 
(Wangoola, 2000). The system of totems practiced in 
some parts of Africa where tribes have a plant or 
animal that symbolizes their totem also ensured 
protection for thosespecies. For example, members of 
a clan whose totem is buffalo, neither eat the meat of 
a buffalo, nor sit on its hide. They will not do 
anything to harm a buffalo, and itis expected that the 
animal will also reciprocate this reverent gesture by 
not harming the members of such a clan (Wangoola, 
2000). These practices ensured cosmic balance within 
the ecosystem but changes in rural economies and the 
denigration of local traditions have led to a gradual 
disappearanceof this cosmic balance between the 
local community and its ecosystem (Dei, 1993). It 

must be emphasized here that this paper does not 
intend to argue that all indigenous practices were 
productive and there is ample evidence that indeed 
some indigenous practices, such as sacrifices of 
animals may have proved counterproductive to 
environmental sustainability. 
 
DISCUSSION AND CONCLUSIONS 
 
This paper explored IK, compared it, and juxtaposed 
it with the principles of Western science, highlighting 
the potential of IKcollaboratingwith Western science 
to address the issue of environmental change, 
particularly in relation to natural resource 
management. The paper focused on IK due to the lack 
of publicity and acceptance it has enjoyed compared 
to Western science. The literature review revealed 
that both Indigenous Knowledge and Western science 
are legitimate ways of knowing and have both, in 
their different ways, contributed immensely to the 
advancement of humanity. However,it is evident that 
IK and Western science operate on different 
worldviews, thus, employing Western science to 
validate or invalidate IK or vice versa is viewed to 
becounterproductive. The review also highlighted the 
significance of IK in decision making at the local 
level or among indigenous communities, and also 
showed cases where IK has been used to manage 
resources in traditional societies as well as 
collaborated with Western science to address 
environmental problems using suitable environmental 
decision models. Both IK and Western science have 
their strengths and demerits, thus necessitating 
collaborationbetween IK and Western science toadopt 
the best of both traditions to produce the much 
desiredand best resultsin the quest for achieving 
environmental sustainability. Irrespective of the 
reservations expressed by some scholars about the 
chances of Indigenous Knowledge being appropriated 
and co-opted by scientists to serve particular interest, 
such cases could be looked into and addressed 
appropriately. The current complex environmental 
problems facing the world require the development of 
complex and integrated approach to solving these 
challenges. Over reliance on Western Science alone 
to tackle environmental challenges will not yield the 
desired result because, WS has been part of the 
problem (Orr, 2004). According to Orr (2004) science 
entrenches human domination of the earth, and in the 
process of solving one problem, another is created. 
Our quest to dominate the earth equips individual to 
become “vandals of the earth” (Orr, 2004: 6). This, 
therefore, necessitate tapping into potentials of 
Indigenous Knowledge to augment Western science 
in management of critical natural resources and 
endangered species of plants and animals. Using the 
cases of successful collaborations as indicated above, 
we stand to gain than to lose when Indigenous 
knowledge and Western science are integrated in 
natural resources management. 
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