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Preface

Photo Source: Cal Mukumoto

~We live in an age where persistent environmental problems are decreasing the
health of our lands, water, species and air compared to the impacts of nat-
ural processes [1]. The gigantean environmental problems we face today only
emerged within the last century. They are a result of technology allowed in-
dustrializing societies to utilize fossil carbon compounds for energy production
that transformed our lands by altering our carbon and nutrient cycles [2]. These
changes also build our synthetic lifestyles of today. The enormous capacity
of humans to impact our environment has even led many geologists
to declare we have been ushered into the “Anthropocene Era” where

the activities of humans swamp natural cycles and processes.
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These world-wide problems will not be solved by only searching for solutions
in academic institutions of higher education. Educational institutions forming
knowledge to solve problems in isolation from the rest of society and other disci-
plinary fields have not worked since the same environmental problems continue
to persist for centuries. Today there is a call for science to become part of pop-
ular media so the decision-makers are sufficiently knowledgeable in the sciences
to understand the problems they need to solve. We think this is important but
also that there is a need to engage youth from K-12 grades to learn how to form
knowledge and think critically on complex environmental and societal problems.
They are our future decision-makers!

Further the most common framework and scientific methods used to form
knowledge needs to be completely restructured and envisioned. Current tools
are not solving the problems emerging in today’s environment, and certainly
won't solve tomorrow’s problems. Generally, economics is the tool used to re-
solve environmental and societal problems because decision-makers decontextu-
alize and compartmentalize environmental problems. Economics is a common
tool to explore trade-offs since it simplifies the problem-solving process into dis-
crete numbers than can be compared and scored for “value”. But this approach
is not working for the environment because it misses the holistic, intrinsie, and
qualitative aspects of ecological systems that are just not capable of being quan-
tified or assigned a dollar value. There has to be a better way to make decisions
that do not increase the risks of impacts on social and environmental health.

Two reasons for writing this book can be summarized as: (1) Scientists, cit-
izens and amateur scientists are unfamiliar with the Indigenous ways of form-
ing holistic knowledge despite its importance for addressing tricky and complex
environmental problems. Indigenous knowledge forming processes and commu-
nication approaches are an essential tool for non-Tribal communities to learn.
It will allow decision-makers to resolve environmental problems in a shorter pe-
riod of time, so problems do not fester and be left for future generations to
figure out; and (2) Tribes are natural-resource dependent communities and are
at the forefront of facing the impacts of climate change. They and their ances-
tors lived resiliently in the natural environment and sustainably managed their
resources for thousands of years, often with comparable human populations as
present day. They passed this knowledge down through the generations and
the entire community was involved in the decision process. Tribes do not com-
partmentalize their society into those people who form knowledge of nature and
the environment, and those who make decisions. In contrast, Western societies
mostly educate scientists to form knowledge on nature and non-scientists, espe-
cially economists, make the policy decisions. Another important issue is that
knowledge in the Western world is not holistic. It is fragmented and decon-
textualized from the emerging problem and compartmentalized by disciplinary
fields. Such an approach is not designed to identify emerging resource problems
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in contrast to Tribal ways of forming knowledge.

REASON ONE: The Tribal ways of forming holistic and balanced knowledge
needs to become the tool used to resolve environmental problems. The Western
world process for forming science knowledge are not designed to address complex
and interdisciplinary-based environmental problems. Western-trained scientists
do research complex environmental problems but typically use a disciplinary
lens incapable of mechanistically linking people and nature. The Western world
use of the scientific method narrows the scope of the problem and assumes
causality based on the current context. Thus, a researcher decontextualizes the
problem from its holistic environmental context or the ecosystem within which it
is embedded. These approaches result in each environmental problem persisting
for decades since an environmental manager identifies the wrong causal factor(s)
to monitor for detecting emerging problems. Also, it is impossible to link a
specific management intervention as the reason for the successful resolution of
an environmental problem.

The Western science approach is not holistic to the temporal and spatial scale
of the problem. It develops general principles or paradigms to focus the research
problem. These are general principles that are applied everywhere, and not lo-
calized to where the problem is occurring. Today, it is common to use technology
and a diversity of models to develop knowledge. These tools are not sensitive
to the diversity of processes that occur across the landscape through space and
time. Amateur naturalists, who focus on long-term observations of nature
at-the local scale, are frequently the first to warn of an emerging environmental
problem. Stager wrote a New York Times article entitled “The Silence of the
Bugs” how amateur naturalists made the alarming discovery that “76 percent
decline in the total seasonal biomass of flying insects netted at 63 locations in
Germany over the last three decades” [4]. University scientists did not make
this discovery because their tools are not sensitive to identifying local changes
occurring in the environment and they are not observing nature over long time
scales.

Further, when “early warnings” indicators of a negative environment change
are not local place-based knowledge, a researcher may conclude there is no emerg-
. ing environmental catastrophe even though an undetected problem has already
emerged. Once the existence of the problem is recognized at a later time, a tip-
ping point may already have been passed where it may be difficult or impossible
to mitigate the impacts of the problem. Conniff comments on the use of “total
area protected” as an indication of future conservation success and noted this
indicator is delusional [5]. As he writes:

“Designating protected areas is relatively easy (and with publicity bonus
points for politicians), but hardly anyone seems to be bothering with
the hard work of actually protecting them. Roughly a third of national
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parks, reserves, refuges and the like now face intensive and increasing
human pressure. So many protected areas now face development that
there’s an acronym for it — Paddd, for protected area downgrading,
downsizing and degazettement — and a website for keeping up on the
bad news.”

“Politicians, like the rest of us, are suckers for numeric targets. . ..
These targets seem simple, objective, easily comparable from one place
to the next, and inexpensive to measure. Pretending to protect
species based purely on the number of acres protected is like
managing human health care based on the number of hospital
beds “irrespective of the presence of trained medical staff” or
“whether patients live or die.”

There has to be a better way to protect our environments than creating mon-
itoring tools unable to provide an early warning that a problem is emerging.
This is where the Native Peoples’ practices should be used to identify and de-
tect environmental problems before they explode.

REASON TWO: Tribes are natural-resource dependent communities already
impacted by climate change. They have a history and knowledge developed over
several thousand years of living on resources collected from the land and waters.
Tribal People continue to practice resilient decision-making and form nature
knowledge that is holistic despite their need to adapt and survive from a smaller
land area after European colonization. Indigenous forms of knowledge is local-
based but also embedded in a regional context since tribes historically managed
large areas of land. Lands managed by Tribes were resilient and natural, which
is why the early colonialists thought the lands they conquered were “wilderness”
areas. They practice a nature-based ethical decision-making process that does
not compartmentalize knowledge by professions or practice top-down decision-
making. It is not human-egocentric but nature-focused and holistic. Therefore,
Tribal approaches to forming nature knowledge are fundamentally different from
those used by Western societies. If the goal is to manage environments to be re-
silient and retain the characteristics of “wilderness” areas, we need to understand
the practices of Native People.

In the Western world, scientists and decision-makers rarely make decisions as
a community or tribe. Scientists are the reservoirs of disciplinary-based knowl-
edge while decision-makers mostly have little science knowledge. This situation
appears to politicize environmental decisions and evidence-based knowledge is
not part of the decision-making toolkit. Scientists should not be faulted for all
the problems emerging in our environment and which may persist for decades.
It’s the politicians or policy-makers, with little science education, who make the
decisions and determine whether to fund activities that result in environmental
problems. No one suggests that scientists alone or decision-makers should make
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environmental decisions. Each contributes knowledge that is only part of the
information needed to plan and make decisions. Also, the community needs
to be involved in the decision process on complex environmental prob-
lems. People with holistic knowledge of an issue, and those with no
vested interest in the final outcome, need to be “at the table” when
decisions are made. Environmental and social justice is only possible
when environmental problems are de-politicized and not human cen-
tric. If this does not happen, it will be difficult to build consensus on complex
environmental issues.

There is urgency for Western societies to accelerate the rate at which en-
vironmental planning becomes holistic and decision-makers use evidence-based
knowledge in their decision process. Amateur naturalists do play a very impor-
tant role in observing and forming knowledge of nature but the community of
people capable of forming science knowledge needs to expand beyond to the gen-
eral public. More lay people need to become scientifically competent, but not by
following the traditional “scientist” education track. Science knowledge needs to
be part of decision-making, but this is not going to happen if more citizens and
future decision-makers need to go to college. We need to focus on youth learning
and practicing holistic approaches to environmental management. This needs to
start when youth first attend kindergarten and continue into their high school
years. Unfortunately, today our youth formally learn about nature and the en-
vironment when they matriculate into institutions of higher education. However
we suggest that this could be too late. In contrast to that, Tribal youth, for
example, learn holistic environmental knowledge throughout their life from their
grandparents and the stories they hear throughout their life. We think that non-
Tribal youth need to learn nature stories when they are young. They need to
learn to tell or digitize stories just like Native people. Youth — our future leaders
— can use technology to build applications that transcribes knowledge given as
stories into a digital or multi-media format. Thus, youth can create innovative
communication tools for complex resource and environmental problems that are
challenging for less technologically-skilled adults.

To fully grasp why the general public needs to learn Indigenous knowledge-
. forming processes to solve complex environmental problems, you need to under-
stand the differences between Western science and Indigenous knowledge. The
goal of this book is to provide a context for the attributes of the Western science
and Indigenous knowledge frameworks so the reader can build their own holistic
and ethical decision framework to provide environmental leadership. Our take-
home message is that Indigenous knowledge should be an equal partner with
Western Science in environmental assessments under today’s climate-changing
umbrella. We contend that the Western science knowledge framework is incom-
plete without this localized intergenerational knowledge introduced by Indige-
nous people. What is different about our book is that we do not just describe the
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problems inherent to each knowledge framework but offer new insights for how
to connect culture to a science knowledge-forming framework. We also want the
reader to think about who they listen to when getting their facts about their
knowledge of science and culture, e.g., stories of knowledge passed down through
multiple generations via Tribal elders or scientific experts. Today, our science
communicators and cultural facts move along parallel tracks that seldom seem
to cross.

This story also has to explore how culture gives “tenacity of purpose and
guts” to Indigenous people. This character is what sustained the continuity
of Tribal members, practices and preservation of their Traditional knowledge
and their cultures, despite the numerous road-block they have experienced over
the past several hundred years. They continue to be challenged by Western-
trained local, state and federal-level agency scientists who do not know how
to include culture in their decision-making. These battles continue despite the
many published success stories reporting how Indigenous Peoples’ practices are
increasing conservation efficacy and land health. Some might question why we
should listen to Indigenous people since they are “legally recognized as holding
only 10 percent” [6] of the global terrestrial land area today. We say that despite
Indigenous people having lost their lands to European colonialists, that they care
about these lands and have fought and continue to fight many battles to restore
nature’s health.

This book presents our roadmap of how two knowledge streams bound by
different cultural/art/spiritual landscapes may provide a pathway by which
decision-makers can use scientists as filters or a lens to interpret large data-
sets. We offer a second pathway for environmental managers to become “Es-
sential Leaders” capable of making culturally-based decisions for complex envi-
ronmental problems. However both approaches should be simultaneously con-
sidered to effectively address environmental issues, especially with today’s cli-
mate change impacts are occurring in highly altered environments. A strength of
the Indigenous knowledge framework is culture and localized intergenerational
knowledge that drives the knowledge-forming process. This process allows Indige-
nous knowledge practitioners to address “scarcity of knowledge”. The obvious
strengths of the Western science approach are its tools and methods for assessing
scarcity of land and resources under a climate-change scenario, albeit at the “air-
plane science” scale. In contrast, a weakness in the Western science framework
is the lack of functional drivers that link peoples’ decisions and land-use activ-
ities to ecological systems. Therefore, both knowledge-forming processes can
contribute to building a holistic approach to more effectively define and man-
age emerging environmental problems. A holistic approach would shift problem
identification from a reactive assessment of what has already played out to a
proactive approach that has a greater potential to diminish the intensity of a
problem before it erupts. Today we react to an emerging environmental prob-



