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Introduction 
In parallel to the growing awareness of the ecological damage caused by ‘Western’ economic and agro-industrial models. Recent decades have also seen increasing interest in the potential of Traditional Ecological Knowledge (TEK) to provide alternative ecological strategies. More recently however, Western attitudes and approaches to TEK have come into question, not least from within indigenous communities themselves. This essay assesses whether there can be a role for the traditional knowledge of indigenous peoples in addressing a global ecological crisis which is driven by the industrialised economic activity of the Western world, and what that role might be.
Ecological Crisis
Contemporary Ecological perspectives are dominated by the ecological crisis. Environmental scientists now accept that disruption caused by human activity risks triggering rapid, irreversible environmental change, with potentially devastating results for life on Earth.
  
The last forty years have seen a huge loss of biodiversity across the planet with populations of fish, amphibians, reptiles, birds and mammals declining by an average of 58 percent over the last forty years.
 Up to 58,000 species are believed to be lost each year and many scientists argue that we are already experiencing the planet’s sixth mass extinction
. In addition, agricultural run-off of phosphorous and nitrogen into rivers, lakes and oceans has led to the emergence of 245,000 square kilometre of low oxygen dead-zones within coastal water.
 
Industrial agricultural practices and deforestation have led to wind and water erosion of approximately 75 billion metric tons of soil from agricultural land, degrading arable land and rendering it unproductive.
 And, in October 2018, the Intergovernmental Panel on Climate Change (IPCC) warned that global greenhouse gas emissions must be reduced by 45 per cent by the year 2030 in order to keep warming below 1.5 °C, above which damaging impacts become increasingly dangerous and unmanageable.
 
 Since the mid twentieth century, ecologists have become increasingly aware the dominant driver of all these changes has been industrialised human activity.
 In turn, this awareness has led to an ever-growing, global environmental movement, the origins of which are often traced to the publication, in 1962, of Rachel Carson’s ’Silent Spring’ which, on its publication, was hailed as ‘the most revolutionary book since ‘Uncle Tom’s Cabin’. By exposing the dangers of extensive pesticide use ‘it initiated the contemporary environmental movement’.
 
Silent Spring translated the central truth of ecology: that everything in nature is related to everything else ... Rachel Carson did more than challenge the scientific establishment, or force the implementation of new pesticide regulations... She had toppled America’s blind faith in science and, more damaging still, initiated public debate over the direction of technological progress.
 
Inspired by Carson, and other environmental writers such as Arne Naess and Paul Shepard, grassroots environmental groups including Greenpeace and Friends of the Earth launched sustained campaigns of activism and protest, drawing attention to environmentally damaging projects and policies across the globe.
 In the political arena, ‘Green’ political parties emerged across the world, attempting to apply environmental values to a wide range of domestic and foreign policy issues. Most recently, the publication in 2018 of the IPCC Special Report on the impacts of global warming of 1.5°C led to global protests, coalescing around the Extinction Rebellion movement and Greta Thunberg’s Climate strike protests.
 In response, local authorities around the world declared climate emergencies, pledging to develop action plans to contribute to keeping global warming below two degrees Celsius.
 

Traditional Ecological Knowledge
Despite this global awareness, the limitations of western science to effectively address a deepening and increasingly complex environmental emergency ‘has opened the door to the acceptance of alternative sources of knowledge’.
 

 Indigenous communities account for around five percent of Earth’s human population, yet they hold almost one quarter of the world’s land area, including many of the planet’s biodiversity ‘hotspots’.
 Increasingly, therefore, indigenous communities have come to be seen as ‘ideal custodians’ of ecosystems and landscapes which are essential to climate change adaptation.
 The United Nations’ Food and Agriculture Organisation (FAO) estimates that throughout the world, ’10,000 cultures, speaking 6,900 languages are involved in thousands of traditional knowledge systems’.
 Western science has subsequently begun to `discover' Traditional Ecological Knowledge and to look for ways in which such indigenous knowledge might be integrated in contemporary resource management.  
This shift has not been without dissenting voices. Jared Diamond, for example, has cautioned against the assumption that pre-industrialised societies automatically possess a deeper reverence for, or connection with, the natural world, likening this view to that of Rousseau’s romanticised ’noble savage’ and a longing for a lost ‘Golden Age’.
 Williams and Baines have similarly cautioned against the ‘romanticization and fetishization of TEK’.
 Nevertheless, recognition of TEK has continued to grow over the last three decades. In 1992, for example, Canada’s National Forest Strategy and the Canada Forest Accord set out the nation’s commitment to sustainable development, in the process recognising ‘the unique perspective of Aboriginal people toward forests’ and this is echoed in many other contexts across the globe. 
  Increasingly, TEK is being recognised as at least the equivalent of scientific knowledge
 
However, despite its increasing usage, the term `Traditional Ecological Knowledge' remains somewhat ambiguous and not unproblematic.
 As shall be discussed later, definitions of TEK, imposed by western researchers reflect a lack of understanding of indigenous worldviews, and may actually have contributed to the hindering of TEK in addressing ecological challenges. One of the most commonly accepted and cited definitions is provided by Berkes, who writes:
TEK is a cumulative body of knowledge and beliefs, handed down through generations by cultural transmission, about the relationship of living beings (including humans) with one another and with their environment.

  
Such knowledge has been identified as having the potential to address the ecological crisis in a number of ways. For example, Williams and Baines recognise the potential of TEK as ‘a conservation tool, a reservoir of natural history wisdom, in lieu of, or to augment scientific knowledge’.
 Hosen et al’s research among the Sa’ban tribe in interior Sarawak, Malaysia, demonstrates that TEK is a practical tool enabling the tribe to track changes and to adapt to climate risks and vulnerabilities.
 The FAO recognises that traditional farming, fishing,  pastoralism, foraging and forestry, that are based on long established knowledge and practices ‘help to ensure food and agricultural diversity, valuable landscape and seascape features, livelihoods and food security’.
 Application of TEK principles can lead us to greater agricultural diversity, thereby encouraging greater biodiversity and greater food security than that afforded by the increasingly narrow genetic base  of industrialised agriculture.
 Indeed, in its Convention on Biodiversity, the United Nations has called for the recognition, protection and utilization of Traditional Ecological Knowledge.

The FAO also observes that many indigenous communities’ immersion in the natural world provides their members with an intimate awareness  of subtle variations in climate, whilst networks of communities and households can be mobilized to ‘prepare for, mitigate and manage disasters related to climate change before, while and after they occur’.
 It has also been argued that TEK’s emphasis on agricultural diversity and natural crop systems, might offer an effective strategy to counteract COVID-19 and other future pandemics.
 
 Western attitudes to TEK 
It seems clear then, that TEK should have a significant role to play in addressing the ecological crisis. However, Western engagement with TEK has been the subject of substantial criticism, from both inside and outside indigenous communities themselves. Even the most supportive researchers and institutions have, until relatively recently, viewed indigenous peoples as victims of the effects of climate change.  Rather than asking  how indigenous peoples can help us, there has been a persistent attitude of seeking to help them.
 The FAO’s own literature, whilst acknowledging the importance of ecologically diverse indigenous approaches to land management in creating ‘great variety, variability and robustness for food and agricultural sustainability’, also lauds the FAOs own role in providing ‘technical expertise on traditional foods essential for indigenous food security and health’.
 Indeed, the FAO takes great pride in its efforts to ‘prevent the loss of these valuable systems and practices’, creating and ratifying legislation intended to endorse and protect TEK.
 However, Western attempts to protect Traditional Ecological Knowledge along with other indigenous rights have been shown to  have had the effect of threatening its very survival.
For example, from a conservation standpoint, the Alaskan fisheries policy is recognized as one of the best managed fisheries in the world. But despite indigenous fishers’ sustainable 30,000 year relationship with that environment, the bureaucracy of state regulation has prohibited their ability to contribute their TEK to state fishing policy.
 It has been argued that the ‘feedback system developed to be inclusive to fishers’ voices’ has, in reality, proven to be a barrier to the implementation of Traditional Knowledge in sustainable salmon fishing policy. One of the outcomes of this is that native fishers’ own TEK has been shown to have declined over recent years.
In a paper submitted to the 2003 World Forestry Congress in Quebec City, Canada, Giuliana Casimirri claims that this understanding of TEK, as something threatened with extinction, is a misconception which fails to recognize that indigenous knowledge, like all knowledge systems, continues to grow and evolve, acquiring new knowledge through processes of synthesis and hybridization.
 Indeed,
far from being victims in need of protection, Etchart argues that indigenous communities’ roles as ‘agents of environmental conservation’ remains largely ignored.
  Since 2008, she writes, representatives of indigenous peoples have actively sought a role in combating climate change, participating in international environmental conferences, and engaging in political activism at both a local and national level.
 

Amba J. Sepie writes of The Mamas (Elders) of the Sierra Nevada Kogi peoples, who, over thirty years ago, first attempted to ‘get a message to Younger Brother’, this being their name for Westerners ‘who know no better than to “mutilate” the world, and who do not remember how to live properly with/in Earth’.
 In the late 1980s, they invited British documentary filmmaker Alan Ereira, to make a film and accompanying book detailing their fears for their ecosystem, having witnessed ‘landslides, floods, deforestation, the drying up of lakes and rivers, the stripping bare of mountain tops, the dying of tree’.
 

The mamas explained to Ereira that their concern was not only themselves but for ‘all the people of the world. They explained that they were not angry with Younger Brother, but that they had a duty to care. They had spoken the truth’.
 The film and book, however, went largely ignored in the West. In 2012, the Mamas invited Ereira to make a second film, reiterating that Younger Brother ‘must see the damage he is creating, understand and assume responsibility’.
 The Mamas travelled with Ereira to meet with scientists from around the world, their aim being to explain to Western scientists ‘the way nature connects’.
 Despite astronomers being astonished by the Mamas’ knowledge of a star invisible to the naked eye, and ecologists confirming the Mamas’ understanding that the health of their entire eco-system is ultimately connected back to the mountains, ‘they are mostly met with raised eyebrows’. 
 They are still waiting for Younger Brother to change his ways. Yet still the scientists come, seeking ways in with TEK might prove useful.

Cultural appropriation

Western ecologists have largely approached indigenous knowledge as a potentially useful tool for improving landscape and ecosystem management.
 As Casamirri writes, it has been viewed as ‘something to discover, to document and to be used to improve Western scientific resource management’.
 Increasingly, the potential of TEK is being investigated  by a range of interested parties: politicians and policy makers, along with scientists and academics, for varied conservation and restoration applications.
 Such attitudes accord value to TEK only to the extent that it can usefully contribute to Western science.
 
This way of thinking has, not without justification, led to accusations of cultural appropriation, intellectual property theft and neo-colonialism. Kimmerer has called for a serious debate about the need to protect Traditional Ecological Knowledge from exploitation, questioning why the identity of indigenous informants and practitioners is not always fully acknowledged and referenced with an equivalent degree of diligence as is applied to academic and scientific sources.
 Under Western intellectual property laws, for example, TEK’s value as a source of knowledge, has tended to be interpreted as information existing in the ‘public domain’, and therefore, as freely available for anyone to use. In some cases, forms of indigenous knowledge have been legally appropriated by commercial institutions in the West, without any attempt to compensate those who have created the knowledge over countless generations
 

This limited view of TEK as another form of data has given rise to a substantial amount of research primarily focused on extracting this knowledge and seeking to integrate it with Western science
. In doing so, ‘indigenous knowledge and systems of management are marginalized’, validated only against Western scientific paradigms.
  Stevenson further exposes Western researchers attitudes to TEK. He claims that the ecological problems which TEK might help `solve' are rarely identified by indigenous people, but rather by ‘biologists, resource managers and others trained within the Western scientific paradigm.
 Similarly, the methodologies designed to address these same issues rarely originate in indigenous communities.
 Furthermore, the TEK being researched is translated from its original language and put into written format in the language of the researchers, this translated version subsequently becoming the ‘authoritative source or reference, excluding the people who hold this knowledge from decision-making’.
 
 This transference of knowledge and ideas between languages also inevitably risks impacting on the original meaning. Harvey points out the inadequacy of English in trying to understand and express the power of Australian Aboriginal ‘Dreamings’, reducing stories which tie people to the land with ‘something of the force of Law, into ’“Just-so” stories, charming and simple tales of how things came to be’
. Similarly, Traditional Ecological Knowledge is born from and exists in particular ecological contexts. Misappropriation and misuse of that knowledge, including its removal from its native environment, can lead to adverse ecological consequences.

Contrasting Worldviews 
This view of TEK as a resource is symptomatic of the fundamentally contrasting worldviews of Western researchers and those being researched. Hosen takes complicated, scholarly definitions of TEK, commonly derived from Berkes’ ‘cumulative body of knowledge, practice and belief’ which deals with the relation of humans and other living beings with one another and with their environment, which has evolved by adaptive processes and been handed down by cultural transmission through generations, and contrasts it with indigenous communities’ own understanding of TEK, as simply a ‘way of life’.
 Rather than being data about how to live, ‘it is about the actual living of life’
  
TEK is more than just information, rather it is just one component of wider indigenous knowledge from which it cannot simply be extracted. The creation of indigenous knowledge occurs in the context of a fundamentally different world view.
 As Leanne  Simpson explains, within traditional Aboriginal understanding, ‘knowledge ultimately originates in the spirit world and is controlled in very specific and intricate ways’.
 Within this context, learning becomes a lifetime’s commitment with some processes requiring up to 60 years to master. Even Aboriginal academics see themselves as subservient to community Elders: ‘They are the keepers of the knowledge, and we are the students’.
 
More specifically, the Native American Assembly of First Nations has identified four interlinked components in defining indigenous knowledge. These are: creation stories and cosmologies which explain the origins of the earth and its people; codes of ritual and behaviour that govern peoples' relationships with the earth; practices and seasonal patterns of resource utilisation and management, that have evolved as expressions of these relationships; and a body of factual knowledge that has accumulated in connection with these practices.
  Western views of TEK clearly focus on the third and fourth of these elements, all but ignoring the first two. For TEK to help address the ecological issues caused by Western industrial and economic models, Western understanding must begin to consider indigenous knowledge as a whole.
 
Subjectivity, Reciprocity and Networks 

In the industrialised world, Val Plumwood identified a ‘Hyperseparation’ of humans  from nature, recognising this division as an inevitable result of the subject/object dualism that is at the heart of Western scientific thought.
 In contrast Native American activist and author Vine Deloria Jnr has written that in traditional knowledge ‘there is no such thing as isolation from the rest of creation’, whilst Pierotti and Wildcat observe that the ‘recognition of humans as part of the ecological system, rather than as separate from and defining the existence of that system’ is  an essential element of indigenous thought.
 
According to Robin Wall Kimmerer, one of the greatest strengths of TEK is this subjective understanding of nature, as it underpins notions of reciprocity in human relations with the natural world. Humans existing within this understanding are bound in a ‘covenant of reciprocity, a pact of mutual responsibility’ to sustain that which sustains us. 
 In her book Braiding Sweetgrass, Kimmerer recounts a traditional story of a time when, because the corn harvests were so successful, and the fields so generous, the villagers became complacent, neglecting their traditional corn ceremonies and songs of gratitude to the Corn Spirit.
 ‘Saddened by the lack of respect, the Corn Spirit decided to leave’ so that fields became ‘nothing but weeds’. Only when the people had remembered the ‘gratitude and respect that they had forgotten’ would the Corn Spirit return. 
The story of the Corn Spirt illustrates the tendency in many Indigenous Knowledge systems to understand nature as a system of which humans and non-humans are a part, bound together by a complex network of reciprocal relations and obligations to the Earth.
 Such a worldview fundamentally challenges the Cartesian dualism on which the Western scientific paradigm is founded.
 However, even those researchers, such as Deborah Bird Rose, who are sensitive to these networks,  have tended to  explain them in reductionist terms acceptable to mainstream western academia, focussing on attempts to understand the practical mechanisms which make them function.
 Other writers, however, have attempted to step further and embrace the inherent spirituality of Indigenous Knowledge, open to aspects that mainstream researchers might shy away from. Duda, for example, explains the inherence of apparently ‘invisible’ information networks among tribal hunters, noting the accuracy of the South African San people in locating hidden animals’ hiding places.
 Citing Lauren van der Post, Duda describes a natural, inbuilt wire, ‘like the telegraph of the white man’, which invisibly connects the members of the tribe, transferring news of a successful hunt to those left behind at camp.
 Similarly, anthropologist Bradford Keenly describes a ‘silver stream of energy’ which Bushmen believe exists between them, enabling the ‘sending and receiving telepathic messages’.
 
The explorer and writer Loren McIntyre lived for a period of several months with an otherwise uncontacted Amazonian tribe. Despite being unable to speak each other’s language, McIntyre describes being so immersed in this unknown culture that he found access to their ‘second language’, a type of telepathy which he referred to as ‘beaming’.
 Duda writes that the biologist Rupert Sheldrake ‘has collected over five thousand case histories to illustrate this type of instinctual, telepathic communication’.
 Sheldrake interprets this ability an evolutionary trait, effective in situations of intense emotions, used to aid human survival, but one which has become largely redundant in the industrialised world.
 
Animism

Traditional Ecological Knowledge can begin to be seen as being built on notions of community membership.
 Such notions can be be understood within a framework of Animism. Pierotti and Wildcat’s understanding of TEK consists of several essentially animistic components including: respect for nonhuman entities as individuals; and the recognition of bonds between humans and nonhumans, ‘including incorporation of nonhumans into ethical codes of behaviour’.
 
Although ‘Animism’ was used by 19C anthropologists such as Edward Tyler as a derogative term for ‘primitive’ belief in spirits’, Irving Hallowell’s dialogue with the Ojibwe of southern central Canada in the early twentieth century, ultimately led to a re-evaluation of the concept.
 According to the Ojibwe, ‘the world is full of people, only some of whom are human’.
 Life then, must always be lived in relationship with other people, both human and non-human. ‘Animist concerns insist not only on the unavoidability but also the great value of human entanglement with all life’.
 More recently, Nurit Bird-David's fieldwork in South India builds on Hallowell’s observations. Her use of the Nayaka term ‘devaru’ demonstrates the extent to which Indigenous Knowledge challenges Western understanding. ‘Devaru’ can neither be translated as “spirits” as this derives from Western spirit/body dualism, nor as ‘supernatural beings’ which are rooted in Western understanding of nature.
 Bird-Rose suggests the term ‘superpersons’, an extension of Hallowell’s ‘other-then-human persons’ to define such entities. Such difficulties in interpreting indigenous beliefs serve to highlight the challenge, perhaps even the futility, of attempting to understand, let alone extract Traditional Ecological Knowledge for use within Western worldviews. 

Bird-David also compares ‘cutting a tree into parts’, as representing the epitome of modernist epistemology, whilst ‘talking with trees’, is the epitome of animistic epistemology.
 ‘Talking’ in this sense is a ‘shorthand for a two-way responsive relatedness with a tree – rather than “speaking” one-way to it, as if it could listen and understand’
 

In their pleas to Younger Brother, the Kogi Mamas also describe the earth as ‘a living body, it has veins and blood. Damaging certain places is like cutting off a limb. It damages the whole body’.
 And for the Maori of New Zealand, because rocks and plants are recognised as being alive, ‘the cutting and carving of wood entails the taking of life as much as the cutting and carving of bone does... The difference between us and trees or rocks does not diminish the fact that to cut them is to assault them’.
 Maori neither claim any superiority over Earth’s natural resources nor assume that humans alone are living persons. Instead, their world view is founded upon 'the etiquette of relationships’.
 In order to carve wood, ‘offerings must be made, gifts given, exchanges made, excess profits returned...[with] invocations, placating and requesting permissions at every stage, wood has been taken from among the trees and then shaped, formed, transformed’ into a highly valued object.
 The transformative process justifies the violence as the ‘the carver seeks the essence, mauri, which exists in potential within the wood’.
 

A role for TEK 
How then, given such diverse understandings of humanity’s relationship with the Earth, might the TEK of indigenous peoples have a role in addressing a global ecological crisis driven by Western, industrialised economic activity? Numerous studies have recognised the difficulties in attempting to integrate TEK with scientific knowledge, leading some Western researchers to acknowledge the need to understand TEK ‘as part of an entirely different worldview with its associated values, institutions and management systems.’
 

Casamirri argues that there is a need to move beyond the current understanding of Traditional Ecological Knowledge as merely data. Instead, there is a need to understand how Indigenous Knowledge can form the basis of ‘community-based, adaptive institutions of resource management’.
 With such an objective, collaborative research can be focused on ‘addressing the need for a shared and articulated understanding of local values and concerns as well as alternative land management perspectives, in order to achieve both community stewardship and economic development goals.’

This more collaborative approach is also at the heart of Potawatomi botanist and science educator Robin Wall Kimmerer’s metaphor of ‘Braiding Sweetgrass’ which suggests the weaving together of different stands of knowledge to create something ultimately stronger.
 For example, the western dichotomy of ‘productive land’ and wilderness might be eschewed in favour of more intricate agro-ecology models based on indigenous wild-gardens.
  As Canadian researcher Leanne Simpson writes: 


Our Elders tell us that the earth is sick, and when the earth is sick the people are also sick. If we do not work together on our complimentary paths, Aboriginal peoples will not survive, neither will mother earth, or Euro-Canadian people.
 
However, perhaps the greatest barrier to such collaborative approaches is Western inability to accept forms of belief which do not conform to recognised rules. Duda points out that a number of those Western researchers who have engaged with indigenous knowledge on this level have been ridiculed or shunned by the academic community. ‘Laurens van der Post has been called a liar, Sheldrake, despite his impressive academic credentials, a pseudo-scientist’.
 
If we are prepared to ‘drop our meta-physical bonds’ however, then the gulf between indigenous and western worldviews can be seen to narrow at points.
 For example, Arne Naess’ concept of Deep Ecology is concerned with the ‘philosophical questions that underlie human relationships with the environment.’
 Deep Ecology leads to an understanding that non-human communities have inherent needs and rights and that ecosystems merit preservation because they are valuable and important in and of themselves, not just as resources to meet human needs or wants. It is an ecology ‘motivated by eco-centric rather than anthropocentric understandings and aims.’
 Such a relationship with the Earth is evidently closer to indigenous, animistic understanding than that of the mainstream science. 

Also, the idea, common to many forms of TEK, that the Earth is alive, ‘a site of continual conscious interactions’ of which our collective ancestors and many traditional and indigenous peoples are well aware, is implicit in James Lovelock’s Gaia Hypothesis and subsequent Daisyworld model.
 Despite being controversial on publication, Lovelock’s work has since become increasingly accepted as a valid addition to ecological debates, contributing to the understanding of the causal link between increased biodiversity and population stability and having significant impact on scientific thought, demonstrating the need for ‘a new way of looking at the development and sustainability of life on earth’.
 

Conclusion 
TEK then, can be argued to have a vital role in contributing to contemporary ecological perspectives. Difficulties arise, however, in the ways that Western researchers seek to utilise it. Simpson writes that the ‘solutions to our contemporary problems will come when we tum to the voices of our ancestors’.
 Indigenous academics such as Robin Wall Kimmerer and Leanne Simpson point the way to a more genuinely collaborative approach with an emphasis on what indigenous communities, with demonstrably more sustainable ecological management systems, can teach those of us in the industrialised world about our relationship with nature.

Western science must resist the temptation simply to take, and instead be willing to learn from TEK. To be useful, Western researchers should be willing to spend time looking not just at indigenous peoples, but also ‘inside themselves, uncovering their own biases, and privileges’ and be willing to learn from indigenous peoples, not about the culture they are meant to be objectively observing, but about themselves and their own place in the cosmos.
 In this way, as Amber Sepie writes of the Kogi Mamas, Traditional Ecological Knowledge offers those of us in the industrialised world the opportunity to ‘apprentice’ to new ways of understanding which might help secure all our futures: ‘earth can be nourished toward proper balance and fertility if Younger Brother starts paying attention to what the Elders say’.
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