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Environmental Ethics: Modelling
for Values and Choices

Ecocentrism goes beyond bio
view people are inseparable f
They are particles and waves

J. Stan Rowe, Ecocentrism,
1994.

Abstract

The framework of environmental ethics is
built, challenging the way we view or inter-
pret environmental education through the
eyes of different stakeholders. In this chapter
we consider aspects of land and ecological
ethics as well as pedagogy as they relate to
environmental ethics to form modelling. We
classify that environmental ethics are “an-
thropocentrism,” or the human-centered ap-
proach; “biocentrism,” or the life-centered
approach; and “ecocentrism,” or the ecosys-
tem-centered approach. Environmental para-
digms are explored, which include the
theories and practices regarding to environ-
mental ethics, new environmental, ecological
and behavioral paradigms, and paradigm
shifts. Regarding to our choices from envi-
ronmental values and concerns, we may use a
model to detect our problem-solving
approach to identify environmental problems
we face and, find our practical needs
and implement solutions toward
sustainability.

6.1 What is Environmental Ethics?

Environmental ethics is an epistemological doc-
trine that is philosophically grounded that
explores the relationship between humans and
the environment. Many philosophical hypotheses
relative to environmental ethics has established
such as: All things have intrinsic value (Mazzu-
cato 2020; Carney 2021). The social and natural
sciences clearly have an influence on ethics
(Bellah 1983; Schwartz 1987). Where is the
ethics coming from, and when? Following birth
of the life myth, we become detached from the
warmth of motherhood, resulting in alienation
and anxiety. We are born, grow, age, and before
we die, we all look for ways to find connections
between humans. Finding connections gives us
status, identity, and value in the world that is
closely related to Mother earth.

6.1.1 Beliefs of Land Ethics

Land ethics is a theory of environmental philos-
ophy and considers how humans view and/or use
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the land in a moral sense (Callicott 1989, 2010).
The term was coined by Aldo Leopold in A Sand
County Almanac (1949) and in the middle
twentieth century, it was considered a classic text
of the environmental movement (Callicott 2005;
Callicott et al. 2011). Leopold believed humans
urgently needed a new ethic that dealt with the
relationship between humans and land. He wrote
(1949):

The first ethics dealt with the relation between
individuals; the Mosaic Decalogue is an example.
Later accretions dealt with the relation between the
individual and society. The Golden Rule tries to
integrate the individual to society; democracy to
integrate social organization to the individual….
There is as yet no ethic dealing with man’s relation
to land and to the animals and plants which grow
upon it. The land-relation is still strictly economic,
entailing privileges but not obligations….
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This narrative provided an ecology-based land
ethic that protected nature, developed the idea of
a self-renewing ecosystem. and rejected the
human-centered view of the environment. A
Sand County Almanac is the first systematic
introduction of an ecologically-centric method of
environmental protection. While Leopold is
credited with coining the term land ethics,
numerous philosophical theories that explain
how humans should treat the land followed
(Callicott 1989). Economically-based utilitarian-
ism, libertarianism, egalitarianism, and ecologi-
cal land ethics were all considered (Callicott
1989; Noll 2017). Despite the plethora of defi-
nitions for the same concept, the UNEP in 1972
adopted Leopold’s definition for designing the
curriculum content for environmental education
in different countries (Gruenewald 2004; Tete
and Ariche 2021).

6.1.2 Beliefs of Anthropocentric
Value System

The shift in emphasis from humans to nature is
important. Theists believe that human beings
exist on the earth and that they are superior to
other forms of life and occupy a superior posi-
tion. Therefore, all other forms of life are present

to serve humanity’s needs because human beings
are superior and created in the image of God
(Burdett 2015; Kilner 2015). But this doctrine is
challenged by biblical commentators who believe
that God wants human beings to be stewards or
protectors of life on earth, thereby highlighting
the plasticity of biblical interpretations.

Aristotle and Kant believed that only humans
are moral creatures, because only humans have
the ability to think rationally (Hurka 1996;
Taylor 2010). This point of view is now referred
to as anthropocentrism.

However, compared with the arbitrariness of
western culture, oriental culture has its modesty.
As Mencius (孟子)(Meng Tzu, 372– 289 BC),
one of the Chinese Confucian philosophers,
believed that humans and animals are very dif-
ferent from each other and only humans have a
moral nature. Most people do not know the value
of kindness. So, Mencius in the book of Mencius
said (Lau 2004; Huang 2010): “Slight is the
difference between man and beasts.” Therefore,
“They often abandon benevolence and morality,
and only gentlemen know morality valuable.” He
tried to defend his claim of the innate goodness
of human beings and claimed the human heart
contains the sprouts of the four central Confucian
virtues: benevolence (ren), righteousness (yi),
propriety (li), and wisdom (zhi). Mencius
believed that these sprouts needed to be nour-
ished. The Taoist Zhuangzi (莊子)(Chuang Tzu,
369–286 BC) also often used animals to
metaphorically view the world in his dreams. For
example, he used the image of butterfly in his
dream and when he woke (Möller 1999; Lee
2007), he thought about his lucid self and said:
“Is myself coexisted in a butterfly’s dream?”
Zhuangzi argued that he’d rather to be a turtle
playing in the mud. He talked to the vice-
chancellor:

I am told there is a sacred tortoise offered and
canonized three thousand years ago, venerated by
the prince, wrapped in silk, in a precious shrine on
an altar in the temple. What do you think? Is it
better to give up one’s life, and leave a sacred
shell, as an object of cult in a cloud of incense for
three thousand years, or to live as a plain turtle
dragging its tail in the mud?



(1) Humans and all other species are members
of the earth;

(2) All species are part of an interdependent
system;

(3) All creatures pursue their own advantages
(good) in their own way; and

(4) Human beings are not better than other
creatures.

“For the turtle,” said the vice-chancellor,
“better to live and drag its tail in the mud!” “Go
home!” said Zhuangzi.
“Leave me here to drag my tail in the mud.”
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Willing to be an official is equated with being
a companion with a tiger, because being an
official is a loss of human freedom. Literally it
means staying close to the emperor and serving
him is as risky as living with a tiger, for he may
be killed by the emperor anytime. It carries a
sense of worry and concern. Therefore, neither
traditional Chinese Confucianism nor Taoism is
the anthropocentric theorist in their human-
centered theory. Even Zhuangzi’s ideal is to
learn swamp pheasants. “Pheasants in swamps
have stepped ten steps, with one peck; one
hundred steps, with one drink, and the muddy
pheasants do not care about living in a fed cage
associated with animal husbandry.” This is a
thought that pursues the freedom of humans and
species (Wenzel 2003), rather than the only
thought that respects humans. However,
Zhuangzi is also similar in his anthropocentric
theory on a dualism from this “radical critique of
power and ultimate spiritual life” defined through
human criteria from his theory (Kim 2009) since
some other scholars regarding Zhuangzi as anti-
anthropocentric thinker (Parkes 2013;
D’Ambrosio 2022). This is quite controversial
for an ancient Chinese scholar from his para-
doxes of comments on radical critique of power
and ultimate spiritual life in Western philosophy
(Barrett 2011; Moeller 2015).

6.1.3 Beliefs of Biocentric Ethic Value
System

In the past, this discourse on anthropocentrism
had not been challenged until modern times.
However, because of Darwin’s theory of the
evolution, the position of humans as a “superior”
species has changed. Biocentrism is a moral
point of view that extends the intrinsic value of
life to all living things. The center of life is to
explain how the earth works, especially what is
related to biodiversity. Biocentrism encompasses
all living things, extending the status of moral

objects from humans to all living things in na-
ture. As such biocentric ethics requires rethink-
ing the relationships between humans and nature
because nature no longer exists exclusively for
the use or consumption by humans. Biocentrists
believe that all species have intrinsic value and
that humans are not morally or better than other
species. The four pillars of biocentrism are:

Biocentrism does not imply an idea of
equality between animals, as this phenomenon
has not been observed in nature due to differ-
ences in their capacities (Singer 1997). Biocen-
trism is based on natural observations, not biased
in favor of the human (Sterba 1998). Biocentrism
should not treat humans as superior species
(Sterba 1995). Proponents of biocentrism often
promote biodiversity conservation, animal rights,
and environmental protection. Biocentrism
combines deep ecology with opposition to
industrialism and capitalism (Johns 1992; Orton
1996; Barnhill and Gottlieb 2010; Farida et al.
2019) (Fig. 6.1).

6.1.4 Beliefs of Ecological Ethic Value
System

Biocentrism contrasts strongly with anthro-
pocentrism (Flores and Clark 2001). Anthro-
pocentrism is centered on human values;
however, biocentrism extends intrinsic value to
the entire natural world (Bennett 2004). Because
humans are one of many species in the world’s
ecosystems, any behaviors that negatively affect
these ecosystems then negatively impact humans.
Therefore, do we maintain a biocentric world-
view or expand the moral category in the world?
It depends how to extend all things to have



intrinsic value to strengthen the concept of eco-
logical ethics (Sandler 2012).
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Fig. 6.1 Proponents of biocentrism often promote biodiversity conservation, animal rights, and environmental
protection (Photo by Max Horng)

The debate on environmental ethics with
respect to an Interconnected World has become
increasingly acute because of its interconnect-
edness and vulnerability to the ecosystem (Droz
2021). We previously intimated humans are part
of nature and now we are intimating there is a
human ecosystem. The human ecosystem should
be regarded as an organizing concept in
ecosystem management (Machlis et al. 1997).

What is Ecocentrism? Do we need to concern
humans? Ecocentrism is the broadest term for
worldviews that also recognize intrinsic value
(Bennett 2004) in all lifeforms and ecosystems
themselves, including their abiotic components
(Washington et al. 2017). Proposed by 1990s (de
Figueiredo et al. 2022), Rowe (1994b) declared
ecocentrism puts a new interpretation on com-
munity from traditional ecological knowledge.
The ideas of ecocentrism are focused on the
entire biological community and committed to

maintaining the composition and ecological
processes of the ecosystem (Shrivastava 2008;
Fios 2019). Therefore, ecocentric approach to
environmental ethics uses an eco-holistic per-
spective with the widest visions (Steverson
1991).

However, how is it different from biocen-
trism? Ecocentrism goes beyond biocentrism
since ecocentrism having the widest vision.
Biocentrism is implicitly establishing an equality
among life-forms that favors or values all ani-
mals. Ecocentrism has been concerned about
taking a broader view of our common home—
planet Earth. Why eco-centrism is the key path-
way to sustainability (Washington et al. 2017)?
In a sense, Washington et al. (2017) declared
eco-centrism has been with humanity since it
underpins what can be called the ‘old’ sustain-
ability. Why we need to examine Leopold’s
principle of eco-centrism? Is this an ‘old’ sus-
tainability to be detected from conservation
biology? To answer this question, we may read



(1) The life of human beings or other living
things on the earth itself have “value.” This
life value is not determined by the contri-
bution of the non-human world to the human
world;

(2) Life forms have value in themselves; more-
over, the richness and diversity of life forms
contribute to the “realization” of these life
values in themselves (Næss 1986, 2011);

(3) Human beings have no right to reduce rich-
ness and diversity, except for the essential
basic needs for sustaining life;

(4) The prosperity of human life and culture is
compatible with the small human p opula-
tion. To maintain the abundance of other
organisms, a small population needs to be
maintained;

(5) At present, human beings’ excessive inter-
ference with other living things is rapidly
deteriorating;

(6) Humans must change policies that affect
basic economic, technological, and ideolog-
ical structures. As a result, the situation will
be very different from what it is now;

(7) Based on the natural value of life, the change
in ideology is mainly due to the appreciation
of “life quality” (Næss 1986, 2011), not the
pursuit of a higher standard of living. We
will be profoundly aware that there is a dif-
ference between “big ness” and “greatness.”
(McElroy 2002; Næss 2011); and

(8) Anyone who agrees with the above view-
points has the obligation to participate
directly or indirectly in the necessary reforms
(Næss 1986, 2011).

one of the papers: Making the law more eco-
centric: Responding to Leopold and conservation
biology (Kuhlmann 1996).
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Leopold (1949), recognized that all species,
including humans, were the products of long-
term evolutionary processes that interrelated in
their life processes. His views on land ethics and
environmental management are the key elements
of ecological ethics. Rolston (1975) considered
the responsibilities of the biota in their ecosys-
tems, illustrating the philosophy of nature, and
suggested nature needed to be protected accord-
ing to ethical decisions and processes.

Ecocentrism is not an argument that all living
things are of equal value (Washington et al.
2017). It does not deny the existence of countless
important core issues, such as Nature Needs Half
movement (Kopnina et al. 2018). Unlike many
species, human beings are a resilient species in a
rigid situation of under a climate-mediated
mechanical change (Madin et al. 2008). How-
ever, human beings need to learn how to survive
from their social networks and their living envi-
ronment. Therefore, an ecocentric epistemology
for ecosocialism can be reproduced social rela-
tions, sustaining habitat for sustainability (Salleh
2022). We may consider that Disinger (1990)
described environmental world views as placed
on an “ecocentric-anthropocentric continuum.”
While the dominant social paradigm follows the
anthropocentric view. In addition, ecocentric
practices also offer an alternative episteme for
building a life-affirming civilization from resi-
lience ethics (Bravo-Osorio 2022). This is one of
the sound-science roots to support of a growing
number of conservationists for ecocentric-based
approaches addressing human concerns and
directing human action regarding to the envi-
ronment by the concepts of social-ecological
resilience (Piccolo et al. 2018).

6.1.5 From Deep Ecology to Animal
Rights

Deep ecology is opposed to the worldviews that
emerged in the eighteenth century and propo-
nents believe that the world is not a freely

exploitable resource for humans (Gladwin et al.
1995). Therefore, the ethics of deep ecology
holds that the survival of any ecosystem depends
on this struggle for their lives for its overall well-
being (Næss 1973; Bradford 1989). Deep ecol-
ogy states (Næss 1973, 1985a, b, 1986, 1987,
1989):

Deep ecologists have written an ambitious
statement to change the current political and
economic system (Devall 1980; Næss 1986;
McLaughlin 1993; Pepper 2002; Zimmerman
2020). Næss (1984, 1986) emphasized the



intrinsic value based on the relations to individ-
ual living being with its sense in a holistic system
(Katz 1987). He believed that the connection of
ecological phenomena affects the whole body in
a Gaia sense (Næss 1995). Therefore, he believed
that human beings should adjust their attitudes
towards nature and use ecological worldviews
for macro-control, otherwise the global environ-
ment will suffer.
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Bill Devall (1938–2009) and George Sessions
(1938–2016) cite New Physics in their book
entitled Deep Ecology, said the ultimate norms of
deep ecology suggest a view of the nature of
reality in 1985 (Devall and Sessions 1985),
described the new physics as the view of reality
(Sessions 1987) as smashing Cartesian (René
Descartes, 1596–1650) and Newton’s (Sir Isaac
Newton, 1643–1727) cosmic vision.

Devall and Sessions (1984) agreed to deny the
empty image of nature as created by the human,
and the New physics created by them denies that
nature is a simple linear causal machine. Devall
and Sessions (1985) argued that nature was in a
state of constant change and rejected the notion
that the observer was independent of the envi-
ronment. They referred to the new physics pre-
sented in The Tao of Physics and the impact of
new physics on the interconnectedness of meta-
physics and ecology (Capra 1975). According to
Capra, this should make deep ecology the
framework of future human society. Devall and
Sessions (1985) talked about ecological science
itself and emphasized the links between ecosys-
tems where is thus closely related to a rigorous
determinism (Capra and Luisi 2014). They point
out that in addition to scientific viewpoints,
ecologists and natural historians have developed
a profound ecological consciousness, including
political and spiritual consciousness (Devall and
Sessions 1985). They criticize anthropocentrism
because ecocentrism is a discourse beyond hu-
man perspective.

Capra believed that this kind of complex
network organization model will lead to a novel
and systemic way of thinking. The ecosystem
will be a form of autopoiesis and the structure
and function of all ecosystems are complemen-
tary so they are indispensable (Fig. 6.2).

Ecosystems are unbalanced dynamic structures,
but at the same time they can maintain dynamic
stable structures. At a time when the ecosystem is
constantly seeking to improve itself, continu-
ously absorbing energy and matter from the en-
vironment, and releasing “entropy” to the
environment. The ecosystem can even adopt a
model of environmental destruction that
exchanges “entropy” with the external environ-
ment to maintain its own stable. This presumes
that the biotic elements of an ecosystem have the
ability to adapt (Mersereau 2016; Feliciotti et al.
2018). Finally, the ecosystem uses social net-
works for system information exchange and
repairs between systems (Capra and Luisi 2014).

Deep ecology affects the Animal Liberation
movement (Flükiger 2009). Experts on animal
liberation, such as Tom Regan (1938–2017) and
Peter Singer (1946– ), put forward the theory of
animal protection. Regan inferred from the the-
ory of benefit that human beings are not morally
unique and equal judgments based on theory
(Singer 1975). Regan wrote The Case for Animal
Rights, which argues that humans cannot use
rationalism as the principle of supremacy and
only grant rights to those who have reason. In
fact, these rights should be given to infants,
vegetative, and non-human. These rights are in-
trinsic values, and humans should put the case of
animals in moral considerations (Regan 1983).

Peter Singer’s 1975 book, Animal Liberation,
severely criticized anthropocentrism, and Singer
disagreed with deep ecology’s belief in the “in-
ner value” of nature (Vilkka 2021). Singer took a
more practical stand, called “effective altruism,”
meaning that protecting animals can bring greater
benefits from utilitarian basis (Regan 1980).

Deep ecology and animal rights are in relation
to environmental education (Kopnina and Gjerris
2015). However, animal welfare (AW), animal
rights (AR), and deep ecology (DE) have often
been absent within environmental education and
education for sustainable development (Kopnina
and Cherniak 2015). Therefore, we may try to
realize the concept from “biocentric equality,”
according to Devall and Sessions, entails that all
organisms and entities in the ecosphere, as parts
of the interrelated whole, are equal in intrinsic



worth (Devall and Sessions 1985) and the nature
of reality, ultimately, “intimately connected”
with the environment (Borgmann 1995). Envi-
ronmental education, therefore, is intimately
related and their connection with nature should
be intimately involved in the learning process
from animal welfare (AW), animal rights (AR),
and deep ecology (DE).

6.2 Environmental Paradigm 157

Fig. 6.2 The ecosystem will be a form of autopoiesis,
and the structure and function of all ecosystems are
complementary, so they are indispensable. The ecosystem
uses social networks for information exchange with
species like humans and animals. (Bambusicola

sonorivox, as the common name Taiwan bamboo par-
tridge, is a subspecies bird endemic to Taiwan (Hong
et al. 2014) occurs at Qixingshan Trail, Yangmingshan
National Park, Taipei, Taiwan) (Photo by Max Horng)

6.2 Environmental Paradigm

We talked about the philosophical basis of en-
vironmental ethics in the aforementioned section,
mainly to provide philosophical concepts for
environmental education. In addition, this section
discloses a new environmental paradigm in

modelling, utilizing as a measuring scale of the
measurement for an evaluation approach on the
environmental education research.

Do we need environmental paradigm? How
do we need, and why? What is the relationship
from environmental ethics to environmental
paradigm? It should be noted, however, that a
few studies have examined the relationship
between environmental ethics and environmental
paradigm (Dunlap and Liere 1984), but it does
not seem obvious that we, humans, may not
clearly understand our relationships with the
biosphere where we depend on, and we also do
not find out the fate and all well-beings on earth
in the future.

Are we smart? May be not. Or we are only
just a bug living on earth?
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From the previous discussion, environmental
ethics is a basic model of human morality; it
belongs to a kind of “self-respect” and “external
respect” for things that are deep inside and
exposed.

In this section we will talk about “paradigm.”
What is paradigm? The term of paradigm in the
American Heritage Dictionary of the English
Language is defined as A set of assumptions,
concepts, values, and practices that constitutes a
way of viewing reality for the community that
shares them, especially in an intellectual disci-
pline. A paradigm for model could be fitting with
applications to a real world. Therefore, in social
science we do not replace necessarily an old one;
various paradigms could be existing side-by-side
(Kornai 2002). We try to extend the models for
our multidimensional paradigm in many refining
works on our studies. We tried to study con-
ceptual model for environmental ethics to be
constructed in several years.

However, what is a “model”?
Examples of a model include all concepts,

assumptions, values, approaches, and bench-
marks used to test truth in human activities. The
word paradigm is derived from the Greek par-
adeigma and has the meaning of pattern, model,
or plan, and refers to all applicable experimental
situations or procedures. Therefore, a paradigm
could be a significant scientific view of how to
look at the world, which should be recognized by
a community that provides a model. Plato (429–
347 BC) coined the word paradigm, hoping to
use it in the idea of its ideas or forms to resolve
the way in which disputes over truth are dis-
cussed. The German philosopher Georg Licht-
enberg (1742–1799) believes that the “paradigm”
is an exemplary achievement. We can use this
achievement as a model and use an analogous
process to answer questions. Later, Ludwig
Wittgenstein (1889–1951) talked about “para-
digms” in the concept of language games, hoping
to follow the process of analogy, let the questions
be answered, and seek the truth in this world.
This truth-based paradigm has allowed Riley E.
Dunlap, a professor of sociology at Oklahoma
State University, to study the nature and origin of
environmental problems for 40 years.

6.2.1 Traditional Beliefs and Values

Dunlap and Liere (1984) emphasized the links
between environmental issues, public opinion,
and environmental decision-making. When he
developed the New Environmental Paradigm
Scale, he called the opposing paradigm the
Dominant Social Paradigm.

What is Dominant Social Paradigm?
Dominant Social Paradigm (Pirages and Ehr-

lich 1974) was coined as one of the world views
in human society, representing that humans are
superior to other all other species, the Earth
provides unlimited resources for humans, and
that progress is an inherent part of human his-
tory. This term was developed by Pirages and
Ehrlich (1974) and has been elaborated further
by Dunlap and Liere (1984). In their studies,
Dominant Social Paradigm of western industrial
society could be containing political, economic,
and technological institutions from a capital
domain. It is these institutions that determine
both the quality of life and environmental con-
structs within any society (Kilbourne 2006).

Dunlap examined the associations between
traditional American beliefs and values (e.g.,
individualism, laissez-faire, and progressivism),
environmental attitudes and behaviors (Dunlap
2022). Concerned about the beliefs and values of
the Dominant Social Paradigm and his concern
for environmental quality, Dunlap and his col-
leagues developed core elements for measuring
environmental models and worldviews, and has
applied his work in many countries (Dunlap et al.
1983; Dunlap and Liere 1984; Dunlap 2022).

6.2.2 New Environmental Paradigm

Dunlap’s idea of a New Ecological Paradigm
was developed in the 1980s, after he developed a
New Environmental Paradigm Scale during 1976
and later published in 1978 (Dunlap and Van
Liere 1978); and later published the New Eco-
logical Paradigm Scale in 2000 (Dunlap et al.
2000; Dunlap 2008). His work is currently
focused on an analysis of public opinion on cli-
mate change, the polarization of climate science



and policy, and the analysis of negative sources
and nature of climate change (Dunlap and
McCright 2015).

6.3 Paradigm of the Theory of Behaviors 159

We tried to introduce the New Environmen-
tal Paradigm (NEP) scale. The earliest model of
environmental norms was proposed by environ-
mental sociologist Riley Dunlap and his col-
league (Dunlap and Van Liere 1978), and it’s
currently the most widely used environmental
attitude assessment tool (Lalonde and Jackson
2002). Lalonde and Jackson (2002) argued that
the NEP scale is limited with respect both to the
anachronistic wording of items and its inability
to capture people’s increasingly thorough
understanding of the nature, severity, and scope
of environmental problems over the last four
decade from now. The new environmental para-
digm model is centered on human development
and emphasizes the interaction between humans
and nature. After presenting the first version of
the scale, Dunlap merged it into a streamlined
version of a set of six items by modifying the
vocabulary, and a simplified version was used by
John Pierce, who shared the information.

New Environmental Paradigm is related to the
responses to individual environmental attitude
questions (Pienaar et al. 2013). Environmental
attitudes in our studies are measured by one-
order constituents such as caring or not caring
in a moral root. Later, environmental attitudes
adopted a multi-component concept and were
adopted in many studies (Cherdymova et al.
2018; Sorokoumova et al. 2021). Therefore, we
may propose this New Environmental Paradigm
model to be refined through history lesson that
has some relevance on their multi-component
concept to the topic from an idea of the paradigm
shift in the theories of behaviors.

6.3 Paradigm of the Theory
of Behaviors

We learned from Riley Dunlap’s concepts of
“The creation of paradigm” and “searching to the
truth” that we need to rely on environmental
psychologists to adopt human attitudes and

methods that are different from normal science to
conduct experiments on human behavior. British
scholar Edmund Burke (1729–1797) said (Burke
1790):

The world would then have the means of knowing
how many they are; who they are; and of what
value their opinions may be, from their personal
abilities, from their knowledge, their experience, or
their lead and authority in this state.

Because, traditionally, we have thought that
as long as humans have knowledge, their atti-
tudes and values, will change their behaviors
(Fig. 6.3). However, this argument is not abso-
lute (Dunlap 1975). To explore the relationship
between knowledge, attitude, and behavior is to
find out whether the relationship has been wrong.
That is, verifying that having environmental
knowledge does not necessarily affect environ-
mental attitudes, and that having attitudes does
not necessarily affect pro-environmental behav-
iors. The relationship among them is very
complicated.

The impact of environmental knowledge and
environmental attitudes on people’s indirect
actions may be greater than that of people’s di-
rect pro-environmental behaviors (Kollmuss and
Agyeman 2002). Economic factors, social norms,
emotions, and internal logic have a great impact
on people’s decision on pro-environmental
behavior. We conduct a review of human envi-
ronmental behavior, including good behavior and
bad behavior. We answer the question: “Why do
we do what we should do?”.

First, the moment a behavior occurs is a
neurobiological explanation. That is, what kind
of vision, sound, or scent, when a behavior
occurs, causes the nervous system to produce this
behavior? Then, what hormones respond to the
stimulation of the nervous system in human
individuals? In these sensory worlds of neuro-
biology and environmental endocrinology, we
can try to explain what thoughts, attitudes, and
behaviors will take place in the next moment
(Sapolsky 2017) (see Fig. 6.4).

Of course, all behaviors can be traced back to
the effects of structural changes in the nervous
system, including adolescence, childhood, fetal



life, and genetic makeup. Finally, we should
extend the perspective of environmental protec-
tion to social and cultural factors. Because, how
does environmental protection culture shape
personal environmental perceptions, and what
ecological factors have formed this kind of en-
vironmental protection culture? From the per-
spective of environmental protection, pro-
environmental behavior is one of the dazzling
human behavior sciences. These issues involve
the biophilia hypothesis, social norms, moral
obligations, altruism, free will, and human values
(Dunlap et al. 1983). All the achievements of
environmental protection are human perfor-
mances. We emphasize that practice itself is a
symbol of an unknown hero because environ-
mental protection is a nameless and lonely job.
The following is explanation of the paradigm of

(1) Subjective norm: An individual’s perception
of a particular behavior is influenced by the
judgment of important others (such as par-
ents, spouses, friends, teachers).

(2) Perceived behavioral control: The degree to
which an individual perceives the difficulty
of performing a particular behavior. Here we
assume that perceived behavioral control is
determined by the total set of accessible
control beliefs.

behavioral theories, including theoretical models
such as the Theory of Planned Behavior (TPB).
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Fig. 6.3 Environmental efficacy by measured the func-
tion of behavioral change could be detected a lower level
until the effect has reached the bottom from the educa-
tional and/or learning market in a civic society and/or at
schools. We argued that in this complex area by
presenting the conventional models of the linkages
between knowledge and behaviors (Kerkhoff and Lebel
2006). The filtering down effect warned that the transfer
function of the output, i.e., pro-environmental behaviors,
less the scaling gain from the input of environmental
knowledge investment enforced in a civic society and/or
at schools. Marcinkowski and Reid (2019) argued that
many attitude-behavior (A-B) relationships with substan-
tial evidence were determined to be regarding as a
relatively moderate strength (Illustrated by Wei-Ta Fang)

6.3.1 Theory of Planned Behavior
(TPB)

The Theory of Planned Behavior (TPB) is a
behavioral decision model that was used to pre-
dict and understand human behavior (Ajzen
1985, 1991). The model is mainly composed of
environmental attitudes, subjective norms, per-
ceived behavior control, behavioral intentions,
and behaviors theory (Fig. 6.5). It specifies the
nature of the relationship between belief and at-
titude. According to the model, human evalua-
tion or attitude to behavior depends on their
belief in behavior, where belief is defined as the
subjective probability that the behavior produces
some result. Specifically, the evaluation of each
outcome helps shape the behavior. In other
words, a positive environmental attitude
strengthens the pro-environmental intention.

In assessing important factors such as nor-
mative beliefs, social norms, attitudes, and per-
ceived behavioral control, we may complete the
development of the scale under social and cul-
tural causes. While we clarify the causal rela-
tionship between important factors, we will
understand the importance of social influence.

The concept of social impact is assessed
through the social norms and beliefs. Humans’
detailed thinking on subjective norms is based on
whether their friends, family members, and so-
ciety expect them to perform specific behaviors.
Social influence is measured by assessing various
social groups. For example, we provide in the



case of smoking (Ajzen and Manstead 2007).
Subjective norms from peer groups, including
ideas such as: “Most of my friends smoke,” or “I
feel ashamed to smoke in front of a group of non-
smoking friends,” and subjective norms of the

family, such as: “The idea that family members
smoke and it seems natural to start smoking; or
“My parents were really mad at me when I
started smoking”; and subjective norms from
society or culture, including things like:
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Fig. 6.4 In these sensory worlds of neurobiology and
environmental endocrinology, we can try to explain what
gestures and postures will take place in moments beyond
planned behaviors (Merlion, as an official mascot of

Singapore, named and designed by Fraser Brunner)
(Elegant look by model by Chiao-Yen Chang; Photo by
Max Horng)

Fig. 6.5 The theory of
planned behavior (Modified
after Ajzen, 1991; Illustrated
by Wei-Ta Fang)



(1) Motivation: As each person’s value system
is different, personal needs and desires may

“Everyone is against smoking,” and ideas like
“we just assume everyone is a non-smoker.”
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Although most models are conceptualized in
the individual’s cognitive space, planned behav-
ior theory is based on collectivistic culture-rela-
ted variables to consider social influences, such
as social norms and normative beliefs. Whereas,
individual behaviors (including health-related
decisions such as diet, condom use, smoking
cessation, and alcohol consumption), may be
built on social networks and organizational
knowledge (for example, peer groups, family
members, school faculties, and the workplace
colleagues). Social influence has a great influ-
ence on the Theory of Planned Behavior.
Therefore, in the social norms that affect envi-
ronmental behavior, in addition to subjective
norms, describing norms may also be one of the
important variables.

At present, the Theory of Planned Behavior
has been applied in research fields related to
environmental protection and public health (Fang
et al. 2017; Liu et al. 2018; Woo et al. 2022) as
well as the similar research modelling studies,
such as Fang et al. (2021a, b). The research
found that the most important psychological
variables that affect behavioral intentions are
different in various groups and regions.
Respondents have different conditions, such as
those with a high degree of environmental care.
Perceived behavioral control is an important
variable, while those with a low degree of atti-
tude are important variables that affect environ-
mental behavioral intentions. In addition,
different regions and interviewees have different
conditions and the important intermediary vari-
ables that directly affect behavior are also dif-
ferent (Bamberg 2003). For example, when
buying environmentally friendly products. At the
national level, attitudes are the most important
variable in Spain (Nyrud et al. 2008). Take the
example of switching to public transportation
without a car. In Frankfurt, Germany, perceived
behavioral control is the most obvious, and in
Bochum, Germany, attitude is the most important
variable (Bamberg et al. 2007).

The Theory of Planned Behavior holds
that subjective norms can directly influence

behavioral intentions (Ajzen 1991), but does not
discuss whether descriptive norms affect behav-
ioral intentions. In terms of environmentally
friendly behavior, in recent years, researchers
have tended to include description norms and
subjective norms (such as the expectations and
support of important people around them) as
social norms. Social norms affect individual
psychological variables, such as social norms
affecting attitudes, and attitudes in turn affect
environmentally friendly behavioral intentions.
A little different from the Theory of Planned
Behavior, social norms influence environmen-
tally friendly behaviors in an indirect way
(Thøgersen 2006; Bamberg and Möser 2007;
Hernández et al. 2010; McKenzie-Mohr 2011).

6.3.2 The Motivation-Opportunity-
Abilities Model

The Theory of Planned Behavior emphasizes
environmental attitudes, subjective norms, and
perceived behavioral control. Another type
of integration model is the “Motivation-
Opportunity-Abilities” (MOA) model proposed
by Ölander and Thøgersen (1995). The important
structural feature of the MOA model is to inte-
grate motivation, habits, and background factors
into a single model of pro-environmental
behavior. Because environmental protection be-
haviors are mainly habitual behaviors, they are
not necessarily conscious behaviors based on
conscious decisions.

Ölander and Thøgersen (1995) point out that
the improvement of behavioral ability can be
predicted by combining the concept of capability
to strengthen conditions and transforming be-
havior into a model through opportunity
(Fig. 6.6). In the model, in addition to the
behavioral environmental attitude, subjective
norms, and perceived behavioral control are the
contents of the original model of planned be-
havior theory, the MOA model adds the follow-
ing:



affect their behavior in some way. The so-
called motivation is the motivation of be-
havior. Motivation is a prerequisite for
generating incentives and rewards through
behavior types and behavior outcomes that
are beneficial to the environment. Because
of praise or other encouragement, human
beings can encourage pro-environmental
behaviors based on rewards. For example,
motivational rewards can be as simple as
volunteers’ efforts to promote environmen-
tal education and gain recognition from the
general public.

(2) Opportunity: Opportunity is a limitation of
the availability of time and resources. The
opportunity composition of the MOA
model belongs to the “objective prerequi-
sites for environmental behavior.” This
model also has some similarities with the
concept of perception in planned behavior
theory. Often, we look for opportunities to
accomplish a task that will benefit us or
others.

(3) Ability: Ability is a strength of a person’s
cognitive, emotional, technical, or social
resources that can be used to perform
specific actions. The concept of competence

regarding to ability should include knowl-
edge, habits, and tasks. Among them, habit
is an independent behavior, and it is also
one of the main items that determine the
intention of the environment.
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Fig. 6.6 Motivation-
opportunity-ability theory
(Modified after Ölander and
Thøgersen 1995; Thøgersen
2009; Illustrated by Wei-Ta
Fang)

6.3.3 The Value-Belief-Norm Theory

The Value-Belief-Norm theory (VBN) is the
development of decision theory by Stern et al.
(1999, 2000) improved communication between
stakeholder groups by establishing consensus on
important behaviors affecting the environment
(Stern et al. 1999; Stern 2000). The main struc-
ture is through the individual variables linked by
the causal chain, he developed the VBN theory
(Fig. 6.7), which is connected by the causal
chain of five variables: values, ecological world
view, awareness of consequences, ascription
of responsibility, pro-environmental personal
norms, and pro-environmental behaviors. Each
chain directly affects the next variable, and each
variable may also indirectly affect the next vari-
able. Values affect beliefs, beliefs affect personal
norms, and personal norms affect pro-



(1) Ecological Worldview: This is a world
view of sustainable development. Its pur-
pose is not to maintain the status quo, but to
strengthen the health, adaptability, and
evolution potential of a fully integrated
global social ecosystem. The ecological
worldview is a kind of self-regeneration,
thus creating conditions for the prosperity
and rich future of the ecological environ-
ment, including the integrity of the ecolog-
ical environment, social relations, and the

transformative nature of the economy.
These models can strengthen the ecological
environment of regeneration and
sustainability.

(2) Awareness of Consequences (AC):
awareness of the impact of environmental
issues (Hansla et al. 2008; Fang et al. 2019).

(3) Ascription of Responsibility (AR): The
attribution of responsibility is the reason for
the occurrence of environmental problems,
summarize their causes, and bear the nega-
tive facts that need to be assumed, attrib-
uted, dealt with, or controlled by the
environment. This is the environmental
importance influence factors in behavior
(Hines et al. 1986/1987; Kaiser et al. 1999;
Fang et al. 2019; Chao et al. 2021).

(4) Pro-environmental Personal Norms: Per-
sonal norms are often discussed with
morality (De Groot and Steg 2009; Fang
et al. 2019; 2021a), and are also regarded as
a concept of self-value extension. Personal
norms are simply the recognition of obli-
gations and morals, and are considered to be
a self-disciplined consciousness that may be
related to the generation of environmental
behavior.

environmental behaviors. Values are divided into
ecological values, altruistic values, and biosphere
values; beliefs are derived from the ecological
world view, human’s awareness of the conse-
quences of the adverse environment, and the
ascription of responsibilities, so that people
believe that their actions can slow the negative
factors of the environment; the previous factors
affect personal norms. Personal norms are the
only variables that affect environmental behavior.
Environmental behaviors include activism, non-
activist public-sphere behaviors in the public
domain, behavior in the private sphere, and be-
havior within the organization, as described
below (Fig. 6.7):
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Fig. 6.7 Value-Belief-
normative theory (Modified
after Stern 2000: 412;
Illustrated by Wei-Ta Fang)



(5) Activism: committed environmental activi-
ties and actively participate in environ-
mental organizations.

(6) Non-activist Public-sphere Behaviors:
Support or accept public policies is like the
willingness to pay higher environmental
protection tax. Non-aggressive behavior in
the public domain affects public policy and
may have a significant impact on the envi-
ronment, as it can immediately change the
behavior of many people or organizations,

(7) Private-sphere Behaviors: The purchase,
use, and disposal of personal and household
products that have an impact on the envi-
ronment will have direct environmental
consequences, but the effects will be small.

(8) Behaviors in Organizational: Individuals
may significantly influence the goodness of
the environment by, for example, affecting
the behavior of their affiliated organizations.
For example, developers may use or ignore
environmental standards in their develop-
ment decision-making process, and may do
so because of right or wrong things. Make
decisions to reduce or increase pollution
from commercial buildings. Organizational
behavior is the largest direct source of many
environmental problems.

(1) Perceived Seriousness: This represents the
perception of the consequences of environ-
mental problems (Chao et al. 2021). The
perceived seriousness emphasizes the per-
ception of environmental risk, the severity of
environmental pollution, the likelihood of
occurrence, and the perceptions and expec-
tations of the likelihood of occurrence of the
environmental problem and the severity of
the problem. However, individuals may feel
that their power is insignificant despite the
impact they have on larger-scale problems.

(2) Ascription of Responsibility: Ascription of
responsibility refers to the recognition of the
cause of responsibility (Fang et al. 2019,
2021b;Chao et al. 2021), that is, the perception
of responsibility. Specifically, who or what
causes environmental pollution and damage.
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The Value-Belief-Normative theory uses
intent-oriented definitions that focus on human
beliefs and motivations in order to understand
and change target behaviors. Value-Belief-Nor-
mative theory provides a description of the rea-
sons for the general tendency to environmental
behavior. Environmental behavior depends on a
wide range of contingencies; therefore, Stern
(2000) argued that the general theory of envi-
ronmentalism may not be very useful for
changing specific behaviors. Because different
kinds of environmental behaviors have different
reasons, and their causal factors for causality
may be very different between behaviors and
individuals, each target behavior should be the-
oretically separated. If the above causality affects
each other, attitude reasons have the greatest
predictive value for individual behaviors from
different backgrounds. However, for more

difficult environmental protection behaviors,
environmental factors and personal capabilities
may cause more variation. Although VBN theory
is concerned with explaining the reasons for en-
vironmental behaviors, VBN theory cannot
explain all behaviors. He also suggests that future
research can identify important behaviors and
discuss the factors that affect them (Stern 2000).

6.3.4 Two-Phase Decision-Making
Model

Hirose (1994) considered the process of forming
behaviors and proposed that pro-environmental
behavior can be explained by a two-phase deci-
sion-making model (Fig. 6.8). The first phase
involves the formation of environmentally
friendly attitudes and the second involves various
behavioral assessments to determine environ-
mental behavioral intention that will directly
or indirectly influence the pro-environmental
behaviors. An environmentally friendly attitude
refers to “the intent to solve an environmental
problem or make a contribution” that supports
ecofriendly behavior that is accompanied by a
degree of respect for the environment and
express concern for ecological issues. It involves
three factors:



Although it is easy to attribute the cause of
complex environmental issues to natural phe-
nomena, residents often place the blame on
themselves and therefore different actions can
be taken to solve environmental problems
depending on the responsibility involved.

(3) Belief in the Effectiveness: This is the
recognition of validity of a counter mea-
surement to solve the environmental prob-
lem. For instance, a sense of effectiveness
can arise if one considers the environmental
problem to be solvable by an individual
and/or collective efforts of other people. In
contrast, if one feels that there will be limited
or no effect on addressing the environmental
problem regardless of the commitments and
efforts put in, then a sense of effectiveness
will not substantiate.

(4) Feasibility Evaluation: The non-economic
factors that are considered when determining
if it is practicable to adopt a pro-environ-
mental action. It also helps to assess whether
individuals can engage in pro-environmental
behaviors when opportunities arise exter-
nally and internally.

(5) Cost–Benefit Evaluation: This type of
evaluation assesses the benefits of adopting

pro-environmental actions and the costs
involved. The main evaluation criteria for
comparing the two are the personal benefit
and cost evaluation, such as convenience and
comfort. If the reduction in personal benefits
and the increase in costs of taking pro-envi-
ronmental actions are significant, then no
action is taken and vice versa.

(6) Social Norm Evaluation: The assessment of
whether an individual’s behavior conforms
to the norms and expectations of an organi-
zation or society. In the theory of planned
behavior, social norm evaluation corre-
sponds to the subjective norm, so the two-
phase decision-making model derived from
the theory of planned behavior also uses the
subjective norm as an assessment item.

(7) Environmental Behavioral Intention: This
refers to the extent to which individuals are
willing to consider taking appropriate actions
to protect the environment, and this is
directly linked to the formation of the target
“pro-environmental behavior.”
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Fig. 6.8 The two-phase
decision-making model
(Modified after Hirose 1994;
Illustrated by Wei-Ta Fang)

Chao et al. (2021) revised the application of
the two-phase decision-making model to include
the variables of social needs to explain citizen



science engagement behaviors. The three
influencing variables of social needs were social
networks, learning and growth, and belonging
and contribution. The results indicated that both
the development of an environmentally friendly
attitude in the first phase and the series of
behavioral assessments generated in the second
phase were influenced by the social needs.
Therefore, a two-phase decision-making model
was developed to incorporate the variables of
social needs was proposed (Fig. 6.9). There was
evidence from Chao et al. (2021) to indicate the
occurrence and effects of social networks and
needs in the two-phase decision-making model.
Thus, the two-phase decision-making model that
incorporated the key variables (i.e., social net-
works, learning and growth, and belonging and
contribution) of social needs had provided a
more comprehensive understanding about the
citizen science participation behaviors.
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6.4 Paradigm Shift

Environmental protection has been underway for
over 60 years and although we’ve made great
strides on environmental issues, environmental
pollution, reduced biodiversity, and global

warming are based on symbols of this era. Some
people insist on an early worldview and refuse to
deal with the reality that our environment is
changing. However, whether this an issue of
young people that are environmentally conscious
of a younger generation versus that of an older
generation needs to be further assessed.

Fig. 6.9 Extended two-phase decision-making model with social needs (Modified after Chao et al. 2021; Illustrated by
Wei-Ta Fang)

6.4.1 Dominant Social Paradigm

Dominant Social Paradigms advocate economic
growth, but its popularity in the policy world is
relatively short lived (Fang 2020: 12). In 1940,
Western governments used gross domestic pro-
duction to measure economic growth and to
support employment goals. In 1950, economic
growth became the focus of government policy.
This “growth” is currently a goal supported by
the Organization for Economic Cooperation and
Development. The Dominant Social Paradigm
(DSP), however, is too optimistic about social
development regarding to concern for environ-
mental quality (Dunlap and Liere 1984). In order
to solve environmental pollution, a mainstream
person proposes to improve the efficiency of
resource utilization through technological
improvement and sustainable communication



(1) Human beings are different from the crea-
tures they control.

(2) Human beings are the masters of their own
destiny; they can choose their goals and
learn to achieve them.

(3) The world is vast and offers unlimited
opportunities for humankind.

(4) Human history is progressive, and every
problem can be solved, so progresses
endless.

(Kilbourne 2004), but the consumption of unit
resources will produce more products. Therefore,
most people believe that the mass production of
goods will reduce energy consumption and
achieve energy saving and reduction of unit
goods. DSP defines the basic belief structures
and practices of marketplace actors and is man-
ifested in existing exchange structures (Golln-
hofer and Schouten 2017). Now, of course, it is
also possible to reduce the waste discharge per
unit resource and increase the recycling rate,
which can also have a slowing effect. The para-
digm of mainstream society emphasizes the
following characteristics:
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Due to the instruction of DSP, technologies
developed in many fields have harmed the en-
vironment. For example, the large-scale promo-
tion of fuel-efficient cars has actually increased
the total mileage of human beings, but has
caused the total amount of fuel consumption to
rise, resulting in more carbon emissions. How-
ever, more and more people are beginning to
realize that economic growth cannot solve all
problems in society. The idea of the DSP formed
the Jevons paradox (Ruzzenenti et al. 2019). This
is because the mainstream person’s dependence
on science and technology has led to the mis-
conception that science can solve all problems.
However, the new ecological paradigm is to
solve environmental problems and consider what
actions to take effectively. However, it still has
its limitations, and we must continue to transfer
paradigms.

6.4.2 New Ecological Paradigm

When people raise their living standards, popu-
lation growth will slow down and fertility will
decline (Day and Dowrick 2004). The current
global economic challenge is how to use the
earth’s resources economically. With rates of
fertility declining in every region of the world
(Connelly 2003), it is now possible to begin to
see the end of the limit population growth by
order. For example, adopting the one-child pol-
icy in mainland China from historical judge
(Feng et al. 2013), does not play a sustainable
role from social consequences (Cai and Feng
2021). The increasing proportion of elderly in
China is producing social pressures (Zhang and
Goza 2006). Who will care for the elderly in
China?

Of course, the idea of the Garden of Eden is a
myth (Delumeau 2000); mankind will never
return to the original state of nature. When we are
getting old, we may not remember same
enchanting natural world where it was, but
located this time on our side of death, is descri-
bed as the kingdom of heaven, does urge the age
in our turns while we should be getting old.

We need to explain the issues and take action
to protect high-quality air, water, soil, sunlight,
and biodiversity from all generations. We
believed that the elderly people will manifest a
higher level of endorsement of the New Eco-
logical Paradigm (NEP) (Costache and Sencovici
2019). However, the NEP scale could be limited
with respect to the anachronistic wording of
items (Lalonde and Jackson 2002). Some ques-
tions of the New Ecological Paradigm
(NEP) could be starting to get into some very
complicated, ethical issues that readers will
believe we may support or refute. Some wording
of items could be hard to capture people’s
increasingly thorough understanding of the na-
ture, severity, and scope of environmental prob-
lems (Lalonde and Jackson 2002). Hawcroft and
Milfont (2010: 143) have documented this kind
of abuse among previous studies using the NEP



o

scale (Dunlap et al. 2000; Cruz and Manata
2020). We may also claim to explain this rela-
tively new focus with a meaningful construct
toward sustainability paradigm, including
increasingly more pervasive and global environ-
mental issues, changing societal expectations,
and educational reform (Hart 2013).
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6.4.3 Sustainability Paradigm

Fifty years after the birth of neoliberal economic
policies, the debate over how to properly address
global environmental issues continues. It is worth
noting that, as of now, the proponents of the
Dominant Social Paradigm (DSP) and the New
Ecological Paradigm (NEP) have each held their
own words. Our goal is to guide on dialogue and
action on environmental issues. We try to
achieve sustainable development through envi-
ronmental education, communication, and advo-
cacy as a Sustainability Paradigm (see
Fig. 6.10).

6.5 Summary

Global climate change (GCC) represents a world-
historical opportunity for the emergence of a
common global society (Broadbent et al. 2016),
with failure to do so likely to bring intensifying
calamities for all economic developed and/or
emerging economics. This is the time represented
a global field to discuss our modelling for some
choices in certain ways of media discourse

(Broadbent et al. 2016). To prevent a global
extinction crisis and achieve a sustainable society
requires rethinking our social values. Environ-
mental education can help learners understand
the connections of living environments during a
pandemic, become creative problem solvers and
active environmental citizens associated with
climate governance (Chen and Lee 2020) t
participate in shaping a common future
(Fig. 6.11). Therefore, experiential learning and
critical pedagogy will provide learners with
opportunities for transformative and sustainable
development. While we create a worldwide
community of critical thinking, we may try to
remember how relative to other forms of teach-
ing, generated by critical educational research.
We will engage in critical pedagogy in diverse
and creative ways and in different settings
(Kincheloe 2008). Environmental education is a
modern education paradigm that inspires civic
responsibility, constructs a positive social status,
and promotes a healthy lifestyle. Therefore, we
are not convincing all environmental ethics from
rigid lessons, but we tried to apply modelling
from ethical theories to behave humans’ capaci-
ties to follow pedagogy’s notion of praxis—in-
formed action from practical knowledge. This
required to be gained through learning anything
adopting by day-to-day hands-on experiences
from personal theories. We may encourage that
you may learn skills of “knowing-how” in all
empirical condition from your effective motiva-
tion. In this praxis-based context, we gain the
ability to change ourselves relative to other forms
of teaching and learning.

Fig. 6.10 A paradigm
returning from functional
paradigm toward interpretive
paradigm (Illustrated by Wei-
Ta Fang)
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Fig. 6.11 Environmental education can help learners understand the connections of living environments (Qixingtan
Beach, Hualien, Taiwan, 2019) (Photo by Dennis Woo)
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