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This book explores Critical Sustainability Sciences, a new field of scientific
inquiry into sustainability issues. It builds on a highly novel integration
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and intercultural philosophy in support of emancipatory perspectives on
sustainability and development.
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weaknesses of mainstream sustainability science and debates on sustainable
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out of a deep engagement with relational ontologies, which helps to
overcome the dualist ontology underlying mainstream notions of sustainability
and development. Dualist ontologies reinforce problematic anthropocentric
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Foreword

Vandana Shiva

We face an existential crisis as humanity and as a planetary civilization. In-
digenous people have been uprooted, displaced, and exterminated over 500
years of colonialism. One million species are threatened with extinction, with
200 going extinct every day. The present path humanity is on is clearly non-
sustainable because it is destroying life on Earth, the very infrastructure of life.
Non-sustainable systems are emerging as a threat to the very survival of the
human species. Humans too are a threatened species. Why has sustainability
been so elusive in spite of decades of search and research?

The book Critical Sustainability Sciences: Intevcultural and Emancipatory
Perspectives, edited by Stephan Rist, Patrick Bottazzi, and Johanna Jacobi, an-
swers these questions in novel and comprehensive ways.

The editors show that the dominant field of sustainability science is based
on the same mechanistic, reductionist and use-inspired engineering paradigm
that is at the root of the multiple interconnected crises we face.

Among the fundamental critiques of sustainability science, they identify four
interrelated issues: a flawed ontology of dead inert nature; epistemic reduction-
ism that ignores the diversity and plurality of worldviews; uncritical use of the
concept of “development”; and the neglect of linking sustainability science with
freedom, emancipation, justice, as present in critical thinking and critical theory.

The Earth is Living. We are not separate from the Earth, we are a strand in
the web of life, we are members of one Earth Family. Biodiversity, the diversity
of species in mutuality and interconnectedness, creates the web of life and
maintains the living planet and the infrastructure of life.

The emergencies humans face in terms of hunger and thirst, disease and
pandemics are rooted in the ecological crises and the crises of injustice, in-
equality, and inhumanity.

Mother Earth is Terra Madre, Gaia, Pachamama, Vasundhara. Emerging
critical ecological and sustainability sciences recognize her as Gaia. She is living.
She gives us life. We are part of her Earth Family, Vasudhaiva Kutumbkam, of
living, creative, diverse, intelligent sentient beings.

The phrase Vasudbaiva Kutumbakam (Sanskrit: ag'i‘)a' ehcddhH) consists
of several words: vasudhi (transl. “the earth”), éva (transl. “is thus”), and
kutumbakam (transl. “family”)
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3T e o afd aroren WI (Ayam Nijah Paro Veti Ganana
Laghucetasam)

3ERARATT qd ag%‘)—q' HdhAll  (Udaracaritanam Tu Vasudhaiva
Kutumbakam)

(Chapter 6 of Maha Upanishad V1.71-73).

“This is mine, this is yours, this is a stranger, this is a relative is the thinking
of a petty mind. An evolved mind sees the whole world as one Earth Family.”

All beings are our relatives. There are no strangers, no enemies, no hierar-
chies, no superiority and inferiority. Oneness is the path to real sustainability
and justice, to non-violence, peace, and harmony.

The petty-minded mechanistic and market paradigm has made us forget we
are one Earth Family. It has created Eco-apartheid, the illusion that humans
are separate from nature, that some powerful humans are masters and owners
of the Earth, her resources, her biodiversity. Eco-apartheid goes hand in hand
with anthropocentrism, the false assumption that humans are superior to our
non-human relatives, who are mere objects and property to be manipulated
for profits, or threats to human life that need to be exterminated. Apartheid
as separation has made other people and other species strangers, a threat, an
obstruction, a competitor who must be exterminated for one’s existence.

This is why forests have been cleared, rivers dammed, insects pushed to
extinction with pesticides, plants exterminated with Roundup, organisms ge-
netically modified (GMOs) for patents. The petty mind is a mechanical mind,
an arrogant mind that drives the hubris that the Earth is dead matter, Terra
Nullius. Colonizing, industrial, mechanical man sees himself as the “creator”.
GMOs are an example of this hubris, allowing violence against the integrity of
living systems, and using this violence to claim the right to ownership through
patents and intellectual property. GMO in effect means “God Move Over”,
since corporations are claiming to have created life and seek to become “Life
Lords”, lords over life itself, collecting rents, royalties, and taxes from life’s
renewal and regeneration (Vandana et al. 2020).

I call this worldview Eco-apartheid.

The multiple crises and pandemics we face today — the health pandemic,
the hunger pandemic, the poverty pandemic, the climate and extinction con-
troversies, the emergency of injustice, exclusion, and inequality, dispossession,
and disposability of large numbers of humanity — are all rooted in a worldview
based on the illusions of separation and superiority which deny interconnect-
edness and oneness.

These false assumptions are as follows:

1 The transformation of Terra Madre, Mother Earth who is living and has
rights, into Terra Nullius, the Empty Earth. The assumption that nature
is dead inert matter, property to be owned by enclosing the commons and
raw material to be extracted for profits. The denial that the Earth is Living,
she is Gaia, Pachamama, Vasundhara, and that Mother Earth has no rights
is the root cause of ecological destruction and violence against her.
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2 Eco-apartheid, the assumption that humans are separate from Nature, are
her conquerors, masters, and owners, and the denial of the fact that we are
part of Nature, not separate from her. Apartheid is “apartness” or “sepa-
rateness” in Afrikaans.

3 Human apartheid, based on the false assumption that colonizing man
is separate from and superior to other cultures and most human beings,
who are colonized, including the indigenous, the non-white and colored,
women, farmers, peasants, and workers. The illusion of superiority leads to
domination and discrimination based on race, gender, religion, and work.
This false assumption of superiority is also used to enclose the commons
that are cared for and shared by all members of a community. Enclosures
allow the extraction and appropriation of resources that sustain all life, in-
cluding human life.

4 Anthropocentrism, the assumption that humans are superior to other spe-
cies which are reduced to objects to be owned, manipulated, and exploited
for profits and control. And a denial that we are members of one Earth
Family and all living beings are sentient beings with integrity and rights.

The anthropocentric assumption that humans are separate from nature and
superior to other species who have no rights is not just a violation of the rights
of our fellow beings but also a violation of our humanity and human rights.
We are members of one Earth Family, and our being human is predicated
on our relations with biodiversity and living seed, land and living soil, living
waters and living food. Human rights defined on the basis of separation and
superiority makes “dominance” and “exploitation” appear natural to being
human, when they are in fact constructs based on illusion of dualistic separa-
tion and superiority which have contributed to both non-sustainability and
injustice (Shiva 2016).

Denial of Nature’s rights leads to destruction of Nature and a threat to the
very conditions of human survival. In an ecologically interconnected world,
denial of the rights of Nature translates into denial of human rights. The same
constructs that lead to violence against nature and her destruction become the
basis of violence against fellow human beings. Non-sustainability and injustice
are part of the same process.

The petty-minded worldview of dualistic separation also engenders hierar-
chies and the illusion of superiority — of humans as superior to other species,
men as superior to women, whites as superior to blacks and all colored people,
one faith as superior to the diversity of belief systems which have nourished
cultural diversity. Separation and superiority create structures of violence —
violence against Nature, violence against women, violence against every
“other” defined as lesser beings with the objective of colonization.

Colonization is based on separation and superiority, the construction of
apartheid.

The mechanistic reductionist worldview of nature as dead inert matter and
mere raw material to be extracted was constructed by Descartes and Bacon to
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facilitate nature’s exploitation and promote colonialism and commercializa-
tion. Bacon, who is called the “father of modern science”, called this shift “The
Masculine Birth of Time” with a deeply patriarchal concept of the project
of reductionist mechanistic science. Descartes made life and sentient beings
disappear. Life is inert matter he declared: a mere machine. Locke justified
the violent enclosures of the commons and the creation of private property as
“improvement” of nature (Shiva 1988).

The paradigm of the “dead Earth” goes hand in hand with the scientific
paradigm of mechanistic reductionism and a technological paradigm of mas-
tery, control, and engineering instead of partnership, cooperation, and co-
creativity. This ontological flaw is at the root of the failure of the dominant
model of “development”, “sustainable development”, and sustainably science,
which is more of the same.

The contributions to this volume from diverse cultures and continents, di-
verse disciplines and worldviews, shape Critical Sustainability Sciences, which
allows us to shift from extractivism, mastery, domination, and ownership to
giving, sharing, participating, and commoning the commons.

I have called this emerging paradigm and practice of participating in a liv-
ing, pulsating sentient earth with all beings “Earth Democracy” (Shiva 2005),
Arne Naess has referred to it as “biological equalitarianism”.

Earth Democracy is a worldview, paradigm, and practice that is based on
the following recognition:

1 The Earth is Living. The Living Earth is our Mother. She is Terra Madre,
Mother Earth, Gaia, Pachamama, Vasundhara . . . Mother Earth has
rights.

2 We are all members of the One Earth Family. We are part of the Earth,
and not separate from her, not her masters. We are interconnected through
the living currencies of breath, water, and nourishment. We have a duty to
protect the Earth’s Living Systems that provide us clean air, clean water, and
clean food.

3 We are part of One Humanity on One Planet. All humans are equal. Our
diversity enriches life and cannot be made the justification for inequality
and injustice. Future generations have a right to enjoy the gifts of the Earth.
Present generations have a duty of Earth Care to pass on the gifts of nature
in their full diversity, integrity, and purity.

4 Earth Democracy is based on Living Economies, Living Democracies, and
Living Cultures woven through the diversity in the web of life. Each life-
form supports and sustains all others in mutuality, cooperation, and har-
mony. All living beings are sentient beings and have rights. All beings are
creative and intelligent.

Living economies are based on co-creativity and co-production by humans
as part of the Earth community, respecting the rights and integrity of all. In
critical sustainability sciences, living economies are aimed at recognizing that
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the maintenance of the integrity of the biological basis of life at large is the
precondition of any sustainable system.

This requires a shift from commodification of nature and labor to decom-
modification of the Living Earth and our living labor. In Earth Democracy, the
economy is a subset of ecology based on the laws of Mother Earth. We share
the Earth’s gifts with others. Seed, biodiversity, water, and food are commons.
Participation as co-creators in the Earth’s ecological processes to protect the
commons and defend the common good is living democracy. Cultivating the
culture of oneness with the Earth is Living Culture.

Earth Democracy is a worldview, paradigm and practice that is based on
the recognition that everything is interconnected, the Earth is Living, the
Earth has rights, that we have duties to care for the Earth, and regenerate her
soil, seeds, and biodiversity, her water and food systems. Our rights flow like a
spring from our duties.

Earth Democracy recognizes that humans are part of the Earth and related
to other beings. Human Rights are therefore connected to the Rights of the
Earth and the Rights of other species. The path to peace, justice, and real
sustainability is paved by reclaiming the commons — our common home, the
Earth, and the commons of the Earth Family, of which we are a part. Through
reclaiming the commons, we can imagine possibility for our common future,
that we can sow the seeds of abundance through “commoning”.

In the commons we care and share — for the Earth and each other. We are
conscious of Nature’s ecological limits, which ensure that her share of the gifts
she creates goes back to her to sustain biodiversity and ecosystems. We are
aware that all humans have a right to air, water, and food, and we feel respon-
sible for the rights of future generations.

The ideas of the book Critical Sustainability Sciences and those of Earth
Democracy are based on the creativity of ancient living cultures and emerging
sciences of relationship and interconnectedness. They allow a shift from the
dead Earth ontology to the ontology of a living intelligent Earth. They allow
a shift from the epistemology of violence, referred to by Johann Wolfgang
von Goethe as the “grim torture chamber of empiricism, mechanism, and
dogmatism” to “delicate empiricism”, which makes itself identical with the
object thereby becoming true theory. Epistemic democracy and biodiversity of
knowledges is central to true sustainability. It allows a shift from Monocultures
of the Mind to Biodiversities of the Mind.

It allows a shift from linear one-way extraction from Nature and society as
“development” and “growth” enabled by the mechanistic reductionist para-
digm to co-creativity, sympoiesis — meaning “making with”. It allows a shift
from hierarchies of exclusion to biodiversity of knowledges, cultures, and
economies.

The shifts emerging from Critical Sustainability Sciences are vital for our
times specially when in the name of “sustainability” the Earth is being privatized
and financialized, and the indigenous people who conserve 80% of the remain-
ing biodiversity on 20% of the land that remains in their care are threatened
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to be colonized and displaced by false sustainability solutions, like carbon and
biodiversity offsets. The legally binding regulations of the UN environmental
treaties — the Biodiversity Convention and the Climate Convention — were first
eroded and transformed into voluntary commitments, falling far short of ac-
tions to be taken to reverse climate change and biodiversity loss and erosion.
Deregulation has now been replaced by the polluters turning the crisis they
have contributed to, into a new market opportunity for profits, control, and
ownership of the earth’s resources, ecosystems, and biodiversity.

First the corporate industrial money-making machine mined for coal, drilled
for oil, fracked for gas, burning up 600 million years of Nature’s work in fos-
silizing her carbon, ignoring nature. Now that the ecological crises created
by limitless greed can no longer be denied, they want to mine the ecologi-
cal functions and services of nature as “nature-based solutions”. Through the
Fourth Industrial Revolution, the metaphor for mining continues to turn into
reality. Data is being called the new oil. Billionaires want to mine the data from
humans, including farmers, mine the data from diverse food cultures, mine
the data from seeds and biodiversity, mine the data from soil and ecosystems.
This is “financialization of nature”, the final assault on Nature’s integrity and
Nature’s self-organized, self-sustaining, regenerative economy. While robbing
Nature of her integrity, the “financialization” of Nature is being greenwashed
as protecting nature and reversing the ecological crises of biodiversity loss and
extinction.

Wall street and the financial asset companies are seeing a $4,000 trillion fic-
titious economy of finance by extracting profits from goods and services from
“Nature’s assets”. This commodification is an enclosure of the commons of life
as whole. When the last river, forest, and land will be enclosed as an asset, the
custodians will be displaced people, without access to land, forests, and water
and their earth-centered livelihoods. It is misleading to call the latest stage
of colonial commerce “Nature’s Economy” as the Intrinsic Exchange Group
(IEG) refers to it. The Natural Asset Companies (NAC) have been created by
the IEG which is the Rockefeller Foundation, the New York Stock Exchange,
and the Latin American Development Bank.

New proposals to address the ecological emergencies based on the old para-
digm that reduces life in common to private property and money are neither
sustainable nor just. They deny both the ontology of the living earth and the
right of Mother Earth and human rights of free and autonomous beings and
communities, indigenous people, farmers, fisherfolk, women, working people
and the poor, the children, and future generations. They are blind to the di-
versities of ontologies and related ways of knowing that are relational and lead
to living knowledges.

The rich contributions of this book about Critical Sustainability Sciences
shape another worldview. It allows us to be “reborn from the death of ego-
centrism, anthropocentrism, eurocentrism” The contributions shine a light
to help us move from darkness, hopelessness, despair, greed, and enclosures
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of the commons to a living future with all life on earth, cultivating hope, life,
care, harmony, solidarity, and a reclaiming of the commons.
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1 Why do we need critical
sustainability sciences?

Stephan Rist, Patrick Bottazzi, and
Johanna Jacobi

Sustainable development: between hope and despair

In the 1960s, increasing numbers of people around the world began to realize
how economic growth, industrialization, and technification were associated
with rapidly increasing degradation of human and environmental health. As
a result, new or rejuvenated social-environmental movements emerged that
called for humankind to reshape its relationship with nature. Rachel Carson’s
book Silent Spring (2015), first published in 1962, was highly influential at
the time, and is often credited with spurring the rise of ‘modern’ environmen-
tal movements. The book begins by describing how bird populations were
decreasing due to massive use of the first modern synthetic insecticide DDT.
Carson goes on to trace how DDT was spreading through the food chains,
also posing threats to human health and life in a widening toxic cycle. The
book is considered by many to have played a key role in DDT eventually being
banned for agricultural use in the early 1970s in many countries.

The debates inspired by Carson’s book opened people’s eyes to the rising
levels of contamination of food, water, soils, and air resulting from industrial
development. Corresponding movements began to demand greater restric-
tions on polluting practices and industries and called for recognition of the
intrinsic values of nature as well as for reflection on humankind’s responsibility
for nature. Social-environmental movements such as the “1968” movement
also articulated fundamental critiques of Western lifestyles. They argued that
war, capitalism, consumerism, and “modernism” in Western countries were
incompatible with peaceful coexistence between humans and all other beings
forming the web of life on earth.

The environmental dimension of these critical movements became more
prominent in 1972 when the Club of Rome originally published The Limits to
Growth (Meadows 1972). While the authors of the report were not explicit on
the links to capitalism, other contemporary observers put the limits to growth
into a more critical perspective. Galtung (1973), for example, stated:

Concretely, capitalism is based on the idea that capital, nature in the
form of raw materials, and labor in the form of “raw” and skilled labor,
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are moved towards points of accumulation, “poles of growth” These
accumulation points become the centers of the system; the rest becomes
the periphery. Depletion, pollution, and uneven accumulation are im-
mediate consequences.

(Galtung 1973:107)

Parallel to their engagement in political activism, members of the grow-
ing social-environmental movements — mainly in industrialized countries —
began striving to live according to their professed ideals, under the banner
of “practice what you preach”. This gave rise to the organization of rural
communities, for example, composed mainly of people intentionally leaving
urban areas. They sought to draw practical lessons from the radical ques-
tioning of Western lifestyles that emerged up through the early 1970s. Us-
ing terms like “back to the land” and “deep ecology”, members of these
movements began experimenting with new forms of life rooted in principles
of self-reliance, self-sufficiency, self-determination, freedom, and fraternity
(Wilbur 2013).

Meanwhile, in 1973, Arne Naess added a spiritual dimension to the defini-
tion of key claims and practices of environmental movements with his concept
of deep ecology. Devall (1980) summarizes deep ecology as based on the
following;:

(1) A new cosmic/ecological metaphysics which stresses the identity (1/thou)
of bumans with non-human nature is a necessary condition for a viable ap-
proach to building an eco-philosophy [italics of the original text]. In deep
ecology, the wholeness and integrity of person/planet together with the
principle of what Arne Naess calls “biological equalitarianism” are cen-
tral and integral part of nature, not over or apart from nature. Man is
a “plain citizen” of the biosphere, not its conqueror or manager. There
should be a democracy of all “God’s creatures” according to St. Fran-
cis; or as Spinoza said, man is a “temporary and dependent mode of
the whole of God/Nature”. Man flows with the system of nature rather
than attempting to control all of the rest of nature. The hand of man lies
lightly on the land. Man does not perfect nature, nor is man’s primary
duty to make nature more efficient.

(Devall 1980:310)

Consequently, these movements injected a new critical, self-reflective element
into the ongoing development of Western societies. There began a radical re-
thinking of the dominant forms of creating and distributing economic wealth
through the varying forms of capitalism. This was done not only in view of dis-
tributive justice, but also by promoting a shift away from private capitalist — or
centrally planned — creation of economic growth toward a “living economy”
(Galtung 1986). This living economy called for wealth creation that acknowl-
edged maintenance of the integrity of the biophysical basis of life at large as
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a precondition for any sustainable economic system. By the mid-1980s, an
inspiring debate about the “spiritual dimension of green politics” was estab-
lished (Spretnak 1986).

In summary, in the period from roughly 1960 to 1985, members of the
growing social-environmental movements were engaged in highly diverse at-
tempts at reorganizing personal, social, and economic lifestyles. A common
thread running through this phase was the search for new practices and theo-
ries of life rooted in ideals of self-determination, inter- and transcultural spir-
itual growth, and a desire to reach beyond materialism,! capitalism, and other
Western notions of progress or “development”.

Situating the emergence of environmental movements at the start of con-
sumer societies in the West raises the question of whether or not such move-
ments are a “luxury phenomenon” of rich industrialized countries. At the
latest since Martinez-Alier’s (2002) groundbreaking work on the environ-
mentalism of the poor, we know that the answer to this is clearly “No”:
Martinez-Alier shows convincingly that environmental movements led by
the poor already existed at the start of the colonial period and have contin-
ued up until the present. These movements have resisted the destruction of
their social and ecological foundations due to Western or imperial concepts
of development.

Regarding social-environmental movements in so-called developing coun-
tries of the Global South, the “spiritual dimension” of people’s view of the
environment was already well established, in contrast to Western countries.
Indeed, spiritual perspectives on nature formed the bedrock on which social
movements of the Global South built their struggles. Among other things,
it enabled them to identify capitalist modes of economic development as the
root causes of poverty and environmental destruction. Persons and people
demonstrating the force and the far-reaching impact of cultural and spiritual
motivations and actions can be found throughout global history in many
places and moments. Outstanding examples include Mahatma Gandhi from
India, Nelson Mandela from South Africa, Thomas Katari or Bartolina Sisa
from Bolivia-Peru, Wladimir Sergejewitsch Solowjew from Russia, or recent
environmental and sustainability-related accounts of Daoist traditions in China
(Miller 2017), etc. In the late 20th century, the increasingly shared concern
of Northern and Southern people and nations for the “spiritual dimension of
the environment” helped to build a bridge between movements, heightening
the relevance of intercultural learning and cooperation among participants on
all sides, including the diverse forms of approaching spirituality.

As we will see in the following sections, this open, creative, and criti-
cal attitude of social-environmental movements was gradually transformed
in parallel to the consolidation and official recognition of the notion of

1 For more on our specific understanding of materialism, see page 15 of this chapter.
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sustainable development by governments and influential political actors in
civil society.

Notably, in this first phase, concerns about environmental consequences
were not seen as an end in itself. On the one hand, environmental movements
in the Global North sought to overcome ego-centered, material-growth-
oriented lifestyles and economies; on the other hand, environmental movements
in the Global South sought to resist the destruction of their socio-ecological
and cultural foundations in the name of “modern development”. In both cases,
people of these movements viewed humans as holistic living beings, possessing
a physical body that harbours life, soul, and spirit. In both the Global North
and Global South, early environmentalists sought to harmonize the needs of
their body, soul, and spirit with the material and spiritual needs of nature.

Recognition by states

In the late 1980s, the concerns of the era’s social-environmental movements
began to resonate with civil society, including political parties, green NGOs,
and, in part, religious organizations. In 1987, the UN organized the first
World Commission on Environment and Development (WCED). It was the
first moment in which governmental representatives from all around the world
launched the idea of sustainable development. It was presented as a global
economic development trajectory aimed at balancing “the needs of humans
and the environment”. The so-called Brundtland Report summarized the key
postulates of the WCED. This report provided the often-cited definition of
sustainable development as “development that meets the needs of the present
without compromising the ability of future generations to meet their own
needs” (WCED 1987:6).

Official commitments made by many governments to implement novel pol-
icies for sustainable development served to inspire numerous critical social—
environmental movements to participate in the joint construction of corre-
sponding concepts and strategies with governments, business, and civil society.
This process was further enabled by a new openness among UN organizations
to work more closely with civil society.

The next landmark conference was the United Nations Conference on En-
vironment and Development (UNCED) in Rio in 1992. It served as a plat-
form for UN bodies to debate — in a rather unique broad-based collaboration
with key social actors (e.g., social-environmental movements, academia, poli-
tics, and business) — about how to advance toward sustainable development,
as proposed in 1987.

Carruthers (2001) took a closer critical look at the rationales behind the
declaration of the Rio conference and identified three crucial elements:

® First, by relating environmental degradation to the large number of peo-
ple still living in poverty, the declaration emphasized economic growth as
solution to poverty and stressed poverty eradication over environmental
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concerns. Economic growth was represented as a precondition for mitigat-
ing poverty and environmental problems. Meanwhile, the fact that environ-
mental problems are not mainly caused by poor people, but rather by the
20% of rich and industrialized countries, was conveniently relegated to the
background, avoiding criticism of Western lifestyles embedded in capitalist,
industrialized, and consumer-based economies.

® Second, emphasizing the “tradeoff” between trade and environmental
protection, the latter was framed as a luxury. According to this logic,
environmental protection could be afforded only when higher economic
wealth was made available to the large numbers of people still living in
relative or absolute poverty. Here, free trade was represented as a precon-
dition for creation of economic growth, entrepreneurship, and competi-
tive markets.

® Third, the Rio Declaration and corresponding action plan framed the bio-
physical limits to poverty alleviation, economic growth, and free trade as
possible to overcome by means of enhanced administrative and techno-
logical innovation. In this way, biophysical limitations were not presented
in absolute terms, but rather as a relative constraint to economic growth
defined in relation to technological innovation and capacity.

In essence, the 1992 Rio conference “erased the line between ‘sustainable de-
velopment’ and ‘sustained growth’ . . . sustainability had come full circle, back
to an essential belief that open-ended growth will lift all boats” (Carruthers
2001:100). Against this background, it becomes clearer how concerns about
sustainable development were gradually channeled into a rather neoliberal
agenda. As a result, the following UN conferences dealing with sustainable
development — in 1997, 2002, and 2012 - framed the challenge as that of
reconciling the supposed need for economic growth with ecological and social
concerns.

Until the UN conference Rio+20, in 2012, openly critical views about the
contradictions between economic growth and biophysical limits were virtually
absent. Instead of developing the concept of sustainable development further,
policymakers, scientists, and representatives of civil society engaged in broad
debates about how to define the most adequate operational objectives and in-
dicators to measure progress toward the — now taken-for-granted — neoliberal
understanding of sustainable development. In the conference report — dubbed
“The Future We Want” — priority was given to issues like how to develop
measurable sustainable development goals (SDGs) on behalf of policies for
“green” and growth-oriented economies (United Nations Conference on Sus-
tainable Development 2012).

In the aftermath of the 2012 conference, private and public corporations
increasingly collaborated and consolidated their power more directly to-
ward shaping policies, goals, and targets of sustainable development. This
was mainly done through the establishment of Public—Private Partnerships
(PPP). They served to link national governments and many international
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bodies of the UN system closely to transnational companies and other pri-
vate actors, including NGOs, philanthropic foundations, and think tanks.
They committed to define and implement concrete goals and targets of sus-
tainable development in a common agenda. PPPs increased their influence
on markets and policies, particularly by managing and steering significant
financial flows to NGOs, think tanks, and like-minded governmental bodies
(Elsig and Amalric 2008).

Within multilateral organizations, the PPP model went hand in hand with
the emerging phenomenon of “philanthrolateralism”. It refers to a new dy-
namic binding the agenda of sustainable development to the rise of funds
flowing from private firms, individuals, and their foundations. In this way, the
views and interests of private players enter the national and international policy
arenas. Seitz and Martens (2017:46) observed that “private funding runs the
risk of turning UN agencies, funds and programs into contractors for bilateral
or public-private projects, eroding the multilateral character of the system and
undermining democratic global governance”.

Similarly, the trend of “philanthrocapitalism” arose at about the same time.
Commonly associated with sectors like education, international development,
healthcare, and agriculture, philanthrocapitalism has also gained prominence
in the fields of science and sustainable development. Haydon et al. (2021:353),
describes this trend as operating mainly through three cultural frames: “(1)
development challenges being framed as scientific problems; (2) beneficiaries
being framed as productive entrepreneurs; and (3) philanthropy being framed
as social investment”.

2030 Agenda: global consolidation of growth-based sustainable development

In 2015, all governments represented in the UN approved a declaration
called “Transforming Our World: The 2030 Agenda for Sustainable De-
velopment”. Large sections of global civil society, the business commu-
nity, and religious leaders applauded the 2030 Agenda, which received
the endorsement of all UN member states. Given major heterogeneity and
asymmetries in the global distribution of human, technological, and natu-
ral resources — and equally diverse interests, values, and worldviews — this
overwhelming agreement on the 2030 Agenda was indeed a surprising
achievement.

A new feature of the 2030 Agenda was definition of 17 sustainable develop-
ment goals, or SDGs, along with 169 targets and 232 indicators, ostensibly
designed to monitor progress toward implementation of the SDGs. The re-
sponsibility of the private sector is repeatedly emphasized in many SDGs and
targets, mainly in view of the massive investments needed to implement the
2030 Agenda.

The 2030 Agenda is based on the belief that economic growth can be
made environmentally sustainable. This will supposedly be made possible by
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means of “decoupling” and “resource efficiency” as key technological solu-
tions. However, according to Parrique et al. (2019:4):

The validity of the green growth discourse relies on the assumption of
an absolute, permanent, global, large and fast enough decoupling of
economic growth from all critical environmental pressures. The litera-
ture reviewed clearly shows that there is no empirical evidence for such
a decoupling curvently bappening. This is the case for materials, energy,
water, greenhouse gases, land, water pollutants, and biodiversity loss for
which decoupling is either only relative, and/or observed only tempo-
rarily, and /or only locally. In most cases, decoupling is relative. When
absolute decoupling occurs, it is observed only during rather short pe-
riods of time, concerning only certain resources or forms of impact, for
specific locations, and with very small rates of mitigation . . . Considered
all together, the hypothesis that decoupling will allow economic growth to
continue without a vise in environmental pressuves appears highly compro-
mised, if not clearly unvealistic.

(emphasis in the original)

A similar critique is made regarding the definition of goals, targets, and indica-
tors. For example, SDG 8 seeks to “Promote sustained, inclusive and sustain-
able economic growth, full and productive employment and decent work for
all”. While essentially social and economic targets and indicators are generally
well-defined, “the environmental elements in many targets were not included
in indicators, or the indicators lacked ambition, or were watered down” (Elder
and Olsen 2019:70). The same authors relate this to a structural difficulty
in defining and articulating cross-sectorial indicators that integrate socioec-
onomic and environmental aspects: “Nevertheless, despite expanded stake-
holder participation, the fact remained that no one had measured before what
many targets sought to capture. Therefore, many indicators could not ad-
equately capture some environmental aspects or integration among the goals”
(Elder and Olsen 2019:80).

With the global endorsement of the 2030 Agenda, we face a dilemma. On
the one hand, we witness surprisingly high support for the so-called sustain-
able development, decoupling growth from environmental externalities, and
providing a basis for “green growth”. On the other hand, we confront a po-
litical agenda which, from a critical scientific perspective, is not consistent or
feasible in conceptual, empirical, or political terms.

Moreover, if we compare the concept of sustainable development of the
2030 Agenda with its origins in environmental movements, we must acknowl-
edge that the gap was never wider. Previously fundamental issues that are now
glaringly absent include the need to further emancipate people from oppres-
sion and domination by economic, political, social, religious, or other power
groups and associated mechanisms; efforts to relate environmental issues with
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spiritual growth at personal and community levels; and the creation of so-
cial and economic forms of life capable of overcoming capitalist or centrally
planned state-based exploitation of humans and other beings in nature.

Additional justification for our critical view of the dominant ideas, con-
cepts, and strategies for advancing sustainable development is provided by the
completely insufficient progress to date in implementing the SDGs according
to the timeline of the 2030 Agenda. It begs the question: What went wrong?
Why did sustainability science fail to see that the notion of sustainable devel-
opment underpinning the 2030 Agenda and the SDGs is virtually impossible
to achieve?

Moving backward on implementation of the 2030 agenda and the SDGs

Progress toward implementation of the SDGs has been woefully inadequate,
especially considering that there are only seven years remaining until 2030.
The “Sustainable Development Goals Report 2022” (United Nations 2022)
shows that only three SDGs — concerning well-being for all (health), inclusive
and equitable education, and safe and sustainable cities — are still likely to be
met by 2030. Three goals show insufficient progress, namely, those aimed at
no poverty, gender equality, and access to energy. Alarmingly, very poor progress
— or even backward trends — are evidenced regarding 11 SDGs: end hunger;
water availability and sanitation; inclusive economic growth; infrastructure and
sustainable industrialization; inequality within and among countries; sustain-
able consumption; combatting climate change; sustainable use of oceans and
marine resources; protection of forests and biodiversity; peace and accountable
institutions; and global economic partnerships for sustainable development
(United Nations 2022).

In their recent volume, Sachs et al. (2022) offer a deep dive into the pos-
sible explanations for the sobering lack of progress toward the SDGs. They
conclude:

For the second year in a row, the world is no longer making progress
on the SDGs. The average SDG Index score slightly declined in 2021,
partly due to slow or nonexistent recovery in poor and vulnerable coun-
tries. Multiple and overlapping health and security crises have led to a
reversal in SDG progress.

Against this background, it becomes clear that the problems of implemen-
tation are not specific to just one issue or just one year, but rather repre-
sent a concerning trend occurring on various fronts — namely, that of moving
backward.

At the same time, we witness increasingly extreme inequality in terms of the
distribution of wealth and financial resources. In 2021, the poorest half of
the global population owned only 2% of global wealth, while the richest 10%
of the global population owned 76% of all wealth (Chancel et al. 2022).
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What went wrong?

In the search for answers for what went wrong, we first look at the explanations
offered by the field of sustainability science. The sustainability science commu-
nity collaborated extensively with the “Open Working Group”, organized by
the UN Division for Sustainable Development (DSD), which was responsible
for drafting the text of the SDGs beginning in 2014. We can therefore assume
that they had a direct influence on key propositions of the 2030 Agenda.

More of the same

Within the sustainability science community, answers to the question of what
went wrong tend to be framed pragmatically. There is little or no critical re-
flection on the community’s apparent inability to recognize the impossibility
of achieving the SDGs, in particular based on the cognitive and epistemo-
logical nature of sustainability science itself. Of course, scholars of sustain-
ability science generally recognize that progress toward the 2030 Agenda is
insufficient. But rather than critically reviewing the science—policy interac-
tions that birthed the 2030 Agenda, prominent members of this scientific
community pin their hopes on swift mobilization of unprecedented levels of
funding, peace, diplomacy, and international cooperation in order to over-
come delays and reboot the necessary radical transformation of the world
(Sachs et al. 2022).

We do not have faith in this “pragmatic”, overly optimistic perspective on
sustainable development and its potential to make up for lost time. In the
following sections, we therefore seek to shed light on the main features of
sustainability science itself. This analysis helps to reveal specific shortcomings
of sustainability science that must be addressed to move forward. Overcoming
them will also delineate the topical fields that must be considered to transform
sustainability science into the broader, more critical and comprehensive field
of scientific inquiry; we propose — that is, critical sustainability sciences.

Emergence and development of sustainability science

As introduced earlier, the concept of sustainable development has its roots
in the social-environmental movements of the 1960s. In the late 1980s, the
concerns of these movements finally began receiving attention from certain
Western governments. This led to further development of the concept of sus-
tainable development, based on relatively close collaboration between social
movements, national governments, UN institutions, and — increasingly — civil
society organizations and business actors.

In this historical perspective, it is interesting to note that, despite the
plethora of scientific literature on sustainable development published over
the years, its core concepts are rooted in the ideas of individuals and groups
who had little direct interaction with the sciences. Mitlin (1992) identifies
the year 1987, marked by publication of Brundtland report “Our Common
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Future”, as the moment when the scientific community began to engage more
significantly with topics of sustainable development. The start was made by
researchers mainly from natural sciences, but this group was rapidly comple-
mented by social scientists concerned with the “development” side of sustain-
able development.

From 1987 to 2000, research on sustainable development was mainly sub-
divided into disciplinary fields, increasingly interacting among themselves
through multi- and interdisciplinary coordination. From 2000 to 2000, re-
search on sustainable development was so abundant, and demand from poli-
cymakers was so high, that it was granted its own formal space within global
academia. Under the name sustainability science, this type of research became
an institutionalized field of scientific inquiry, consolidating itself with the estab-
lishment of the journal Sustainability Science in 2006 (Clark and Harley 2019).

But what are the main features, concepts, methods, practices, strengths,
and limitations of sustainably science? In the following sections, we offer an-
swers to these questions, helping to cast the contours of sustainability science
in sharper relief.

The nature of sustainability science

Sustainability science emphasizes use of concepts, methods, and tools aimed at
understanding the links between human societies and the ecosystems in which
they are embedded; this is done with a performative goal of promoting sus-
tainable development. Sustainability science is rooted in a rather broad basis
of disciplines, often interacting in inter- and transdisciplinary research projects
(Clark and Harley 2019). Sustainability science is, not only concerned with
scientific theories and concepts, but also situates itself at complex interfaces
between academia and actors engaged in influencing policies and politics of
“sustainable development”, including governments, social movements, po-
litical parties, NGOs, practitioners, think tanks, religious organizations, and a
host of private and public corporations.

According to the pioneers of sustainability science (Kates et al. 2001), until
the successful establishment of sustainably science in academia, the agenda of
sustainable development was mainly a societal and political agenda, much less
concerned with the need for empirical evidence. Sustainability scientists have
tried to change this with increasing efforts toward collaboration, emerging
from international scientific programs, the world academies, and independent
networks of scientists (Kates et al. 2001:641).

Further, the authors identify the purpose of sustainability science as that
of studying relations between nature and society, taking account of interac-
tions across scales of time and space. Here, natural and social systems are un-
derstood as complex, self-organizing systems with high levels of uncertainty.
Importantly, it is assumed that social systems belong to natural systems and
cannot be considered as separate entities. Based on the high complexity, un-
certainty, and “unintended consequences of scientific progress, participatory
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procedures involving scientists, stakeholders, advocates, active citizens, and
users of knowledge are critically needed” (Kates et al. 2001:641).

According to Kates et al. (2001), sustainably science addresses the follow-
ing core questions:

® How can the dynamic interactions between nature and society — including
lags and inertia — be better incorporated into emerging models and con-
ceptualizations that integrate the Earth system, human development, and
sustainability?

® How are long-term trends in environment and development, including
consumption and population, reshaping nature—society interactions in ways
relevant to sustainability?

® What determines the vulnerability or resilience of the nature—society sys-
tem in particular kinds of places and for types of ecosystems and human
livelihoods?

® Can scientifically meaningful “limits” or “boundaries” be defined that
would provide effective warning of conditions beyond which the nature—
society systems incur a significantly increased risk of serious degradation?

® What systems of incentive structures — including markets, rules, norms,
and scientific information — can most effectively improve social capacity
to guide interactions between nature and society toward more sustainable
trajectories?

® How can today’s operational systems for monitoring and reporting on envi-
ronmental and social conditions be integrated or extended to provide more
useful guidance for efforts to navigate a transition toward sustainability?

® How can today’s relatively independent activities of research planning, mon-
itoring, assessment, and decision support be better integrated into systems
for adaptive management and societal learning (Kates et al. 2001:642)?

® Another feature of sustainability science is that it is “primarily use-inspired,
as are agricultural and health sciences, with significant fundamental and
applied knowledge components, and commitment to moving such knowl-
edge into societal action” (Kates 2011:19449).

These features of sustainably science remain valid today. In a review of the
state-of-the-art and future challenges of sustainability science, Clark and Har-
ley (2019) confirm these dominant themes. However, compared to the ini-
tial articulation of sustainability science in 2001, the focus today is slightly
broader in terms of two aspects: first, sustainability science situates itself in the
concept of the Anthropocene, meaning to consider the issues of uncertainty,
adaptation, lack of predictability, and non-linear relations between social and
ecological systems; this means, second, that sustainability research involves six
key capacities, that is, the capacity to (1) measure sustainable development;
(2) promote equity in the pursuit of sustainable development; (3) adapt to
shocks and surprises that threaten sustainable development; (4) transform un-
sustainable pathways of development; (5) link knowledge with action; and
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(6) devise governance arrangements that support collective action in view of
sustainability (Clark and Harley 2019:3).

Sustainability and the Anthropocene

A second group of scholars dealing with sustainability has sought to go beyond
the rather narrow, implicit, and fuzzy epistemological foundations of sustain-
ability science. In recent years, the sustainability sciences have confronted two
rather destabilizing concepts. The first is that of the “Anthropocene”, credited
to Crutzen (Steffen et al. 2007) in early 2000. The concept refers to a distinct
geological epoch marked by humankind’s modification of biogeochemical ter-
restrial processes to such an extreme extent that radical shifts in the climate,
biodiversity, and Earth’s habitability are imminent.

The notion of the Anthropocene became an important reference point,
mainly concerning the nature and shape of the so-called planetary bounda-
ries, beginning in 2009. A total of nine — biophysical, and hence natural sci-
ence based — environmental limits were defined, which, if respected, humanity
could safely operate within (Steffen et al. 2015). This concept, extensively de-
tailed and increasingly complemented by sustainability science, received wide
recognition in the global community concerned with policies of sustainable
development. The main conceptual change introduced by this theory is that
of systemic, irreversible human impact on the planet. Prominent proponents
of sustainability science integrated the notions of the Anthropocene into a
new integrative framework, thought to guide further research on sustainability
(Clark and Harley 2019).

Despite its sober analysis, the concept of Anthropocene has been criticized.
For example, it implicitly assumes that all humans have the same level of re-
sponsibility for today’s socio-environmental problems, when in fact only part
of the planet, the industrialized world — particularly the private or state-based
capitalist features of these societies — are responsible for the lion’s share of the
problems. As a result, some observers prefer calling this new period a “capi-
talocene” (Moore 2016). At the same time, the concept of the Anthropocene
maintains the idea that we can “purposefully manage” the crisis by developing
particular capacities, albeit with great concerns about unknowns and the need
for ongoing adaptation.

The limitations of current sustainability science

As the previous sections show, without a critical revision of current sustainabil-
ity science, we risk misusing the massive amounts of money, goodwill, skills,
and hopeful expectations of all the dedicated individuals and groups today
who are eager to make changes and to change themselves. However, due to
the constraints of today’s prevailing systems, progress is not happening. There
is an urgent need for critical reflection on the existing shortcomings of sustain-
ability science, as outlined in the following sections.
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A growing body of research is examining the weaknesses of sustainabil-
ity science. These efforts generally come from research fields lying outside
sustainability science, including strands of critical thinking rooted in the phi-
losophy of science, intercultural philosophy, critical theory, post-development,
decolonial studies, feminism, political economy and ecology, and others.

Among the fundamental critiques of sustainability science, we find five in-
terrelated issues. They concern (1) lack of critical reflection on the ontology
that is underpinning sustainability science; (2) insufficient engagement with
critical thinking on private or state-based forms of capitalist wealth creation;
(3) unreflected methods of knowledge production in contexts of plural world-
views; (4) uncritical use of the concept of “development”; and (5) neglect of
linking sustainability science with the normative orientations of emancipation,
autonomy, and resistance to asymmetric, oppressive power relations.

One reason why such key issues are widely absent in sustainability science
concerns the lack of more systematic integration of sociological theories and
concepts, for example, relating to social construction, critical realism, structure
and agency, historical specificities, and more appropriate conceptualizations of
collective action and issues of biocultural diversity (Longo et al. 2021). There
is also a lack of integration of key debates on sustainability from other scholars
and fields, including the philosophy of science (Nagatsu et al. 2020), post-
developmentalism (Shiva 2018). Further, there is a lack of engagement with
new notions of development, such as “Living Well”, which go beyond the
Western lifestyles associated with the “green economy” (Bell 2016; see also
the statements about “Vivir Bien” in Chapter 3), and not enough concern
for culturally sensitive notions of development and emancipation (Leff 2015).
The latter includes the need to reorganize societal institutions and economic
life in view of self-governance, deliberation, and the reinvention of economic
activities, shifting from commodified “dead” to de-commodified “living la-
bor” (Bond 2002).

In the following, we review these critical issues of sustainability science.
We believe that identifying these limitations can provide a basis for proposing
the contours and basic concepts, methods, and practices of a broader field of
scientific inquiry that we call critical sustainability sciences. Critiquing current
notions of sustainability science can enable us to identify the building blocks
for our new envisioned field, drawing on relational ontologies; comprehen-
sive research methods that consider the irreducible interactions of material,
psychological, and spiritual realms of human life and the lives of other beings;
intercultural notions of emancipation; and new forms of societal and economic
organization.

Dualist ontology of sustainability science and disvegard of critical thinking

The most fundamental critique of sustainability science concerns the lack of
elucidating the limitations of its ontological, epistemological, methodological,
and normative foundations. With ontology, we refer to the basic assumptions
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of any form of knowledge about what exists, prior to human perception. We
understand epistemology as the criteria used in different fields of science to
define truth claims and related standards of “scientific validity”.

The dualist ontology underpinning sustainability science assumes that we
live in a twofold world which is constituted, first, by material objects and their
real interactions that exist independent of human perception; and, second,
the universe of subjective ideas, concepts, thoughts, and feelings that are only
believed to exist in the consciousness of human beings. The two systems are
thought to be “coupled”. However, because of the subjective or “socially con-
structed” character of human knowledge, we cannot know for certain to what
degree we are able to capture the objective world as such.

In the context of sustainability science, adherence to a dualist ontology means
viewing humans and nature as being separated, into a subjective social world and
an objective natural world. Here, the relation between humans and nature is
embedded in an anthropocentric worldview, in which nature is seen as instru-
mental for the creation of wealth and security (Kenter and O’Connor 2022)

West et al. (2020) demonstrate that sustainability science, underpinned by
a dualist ontology, assumes a substantialist separation between the social and
ecological dimensions of life. This dualist ontology results in the social sci-
ences and humanities emphasizing investigation of the socially constructed,
human, subjective world, on the one hand, and the natural sciences emphasiz-
ing investigation of the materiality of the supposed objective world, on the
other hand. While sustainability science purports to put interaction of “cou-
pled social and ecological systems” at the center of analysis, its scholars have
yet to explain on which grounds the two opposing ontologies can be bridged
or integrated. This might explain why sustainability science appears to forge
ahead in an effort to overcome substantialist positions. Yet its emphasis on
“coupled social and natural systems” continues to sustain, perhaps unintend-
edly, the separation it seeks to repair (West et al. 2020).

The dualist ontologies underpinning today’s prevailing natural and social
sciences also imply distinct epistemologies. Regarding the natural sciences,
these epistemologies assume replicability, empirical accuracy, statistical sig-
nificance, predictability, and generality of explanations of phenomena. Re-
garding the social sciences and humanities, they assume scientific truth claims
are based on systematic qualitative research methods, according to one or
another theories of interpretation (hermeneutics). Scientific validity is derived
from peer-based intersubjective validations of the interpretations made by a
given researcher. These peers must be able to logically follow the conceptual
chain, linking the human expression that was analyzed — for example, arti-
facts, written documents, arts, symbolic or religious expressions — with the
interpretation made by the researcher. A key objective of social science and
the humanities is that of coming to an understanding of the world by means
of the subjective reasoning of human beings; natural sciences, by contrast,
generally aim at explaining the world through objective knowledge, codified
in natural laws.
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Sustainability science assumes the validity of ontology/epistemology of
both the social sciences and the natural sciences. In practice, however, be-
cause of a failure to articulate the basis upon which the different ontologies
are interlinked, sustainability science tends to reproduce a hierarchy, privileg-
ing the natural sciences over the social sciences: in the social organization
of academia — and even more so in policymaking — the existence and use of
“objective” scientific evidence, derived from positivist natural or economic
science, is clearly afforded greater weight than the “subjective knowledge”
derived from the social sciences and the humanities.

Moreover, in practice, the assumed equal validity of both ontologies often
falls apart when inevitably pulled between two different worldviews, namely,
materialism — emphasized in the natural sciences — and constructivism or
idealism — emphasized in the social sciences and humanities. The natural sci-
ences claim to produce knowledge about the “real” world, made up of matter,
fitting easily with materialist worldviews. Today’s more neurologically based
materialism basically views the social world of ideas, feelings, and the will as
resulting from material biophysical processes of the human body (Roth and
Griin 20006).

Materialism is a wide field of different ontological positions that cannot
be comprehensively addressed here. According to Bunge (2012), materialism
is an ambiguous concept, linked at the same time to moral doctrine, a phi-
losophy, and an entire worldview. Moral materialism is related to hedonism,
playing an important role in private or state-based forms of capitalism. Philo-
sophical materialism states that the real world is only composed of matter.
From the 19th century on, materialist philosophy was embraced —in a “philo-
sophically naive” way (Bunge 2012) — by the “modern” natural sciences. This
gave rise to a type of “scientific materialism” of natural sciences. This view
assumes that all phenomena in the universe, including the human mind, have
a material basis, and are therefore subject to the same physical laws, to be un-
covered by scientific analysis

In this sense, when we speak of “materialism” — especially in Chapters 1 and
2 — we refer to this specific form of “philosophically naive” ontological mate-
rialism, represented by natural science. Moreover, this type of “scientific ma-
terialism” has gained currency in society at large. In particular, this is because
it can be easily linked to hedonism (important for the functioning of modern
consumerism) and serves the ongoing “naturalizing” of asymmetric power
relations and hierarchies, based on our supposed “egoist human nature”. This
also serves to turn the “struggle of the fittest” into quasi “natural laws” that
cannot be changed.

More recently, this concept of “scientific materialism” and the supposed
“unchangeable” nature of human beings have fed into the ideology of tran-
shumanism: it concerns the presumed failures of human beings in address-
ing the converging socio-ecological and cultural crisis; however, it emphasizes
“fixing human nature” by means of new neurological devices, digitalization,
and artificial intelligence. However, we agree with Frodeman (2019) that the
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idea of “human enhancement” relates human evolution to a set of pathologies
that are

rooted in, or a reaction to, the ethos of “more”. It’s a cultural love af-
fair with excess, which is prompted by the libertarian standards of our
cultural productions. But the attempt to live at the speed of an electron
is destined for failure.

(Frodeman 2019:2)

Problematizing this specific notion of “scientific materialism” does not
mean ignoring other important branches of materialist philosophy, for ex-
ample, as offered by critical theory and its expansion by Karl Marx, Enrique
Dussel, or Ernst Bloch, which are indeed part of critical sustainability science,
as shown in Chapters 1, 2, 7, and 8. Indeed, critical sustainably science has
an ontologically open and evolving character. However, valuing the contri-
butions of critical theories based on philosophical materialism does rule out
moving beyond materialism, as shown in Chapter 7 on Ernst Bloch’s thinking
(Dietschy 2023). Through the dialogue with relational ontologies, explicitly
stating that matter is an expression of immaterial forces, critical sustainabil-
ity science leaves open the possibility that materialism takes a “cosmosophic
turn”; this would mean viewing the material side of things simply as the outer
edge of inner forces related to spirituality (see Chapters 3—6 on indigenous
ontologies and cosmosophy) or to “living ideas” as shown in Goethean sci-
ence (see Chapters 12-14).

In modern dualism, the social sciences and humanities are essentially con-
structivist. This implies that ideas, concepts, values, visions, feelings, and re-
lated patterns of action and behavior are seen as subjectively constructed, and
the degree to which they are related to an objective reality is regarded as
unknowable. In this way, the constructivist ontology shares the view that the
natural world is essentially separated from the human world. Social construc-
tivism contrasts with materialism, assuming that a recognized object is socially
constructed by the observer through the process of recognition. While con-
structivism is a diverse field of philosophical inquiry, its various strands gener-
ally assume the impossibility of definite knowledge about the relations of the
social and natural world.

More recently, limitations of dualist, materialist, and constructivist ontolo-
gies in sustainability science — and elsewhere — are increasingly discussed. The
tacit ignorance and ambiguity of sustainably science, in dealing with its dual-
ist underpinnings, motivates Nagatsu et al. (2020) to identify three key areas
in which philosophers of science can help to overcome the lack of clarity of
sustainability science with respect to its cognitive foundations. These key areas
concern the clarification of the essentially dualist ontology of sustainability sci-
ences; the implications this has for dealing with epistemological, conceptual,
and methodological criteria used for justifying specific truth claims; and the
treatment of normative and ethical issues.
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Hamilton (2002) offers an excellent analysis of the nature and the implica-
tions of the dualism of sustainability science. He reveals the dualist character at
its core by distinguishing intuitive and rational knowledge. This results in the
marginalization and trivialization of intuitive knowledge, despite its centrality
to the inner worlds of human beings, birthing our original relationship to the
natural world. According to Hamilton, the rise of the scientific-industrial rev-
olution meant not only banishing intuitive knowledge, but also making instru-
mental scientific rationality the basis of modern development — replicated in
sustainability science.

Meanwhile, the transition from intuitive to rational scientific knowledge
meant shifting from a participating to a non-participating consciousness, her-
alding new modes “of self-awareness, an isolated ego existing ‘inside’ the body,
and an acute psychological loss. The consciousness of non-participation meant
that the natural world was now seen as essentially dead. It could therefore be
exploited for the material benefit of humans” (Hamilton 2002:89).

As pointed out in the foreword of this book by Vandana Shiva (2024),
the separation of humans from nature has given rise to what she calls “eco-
apartheid”. This phenomenon originated in

the minds of the powerful. Its contemporary seeds were sown when
the living Earth was transformed into dead matter to facilitate the
industrial revolution. Reductionism replaced holism, monocultures
replaced diversity and complexity, “raw material” and “dead matter”
replaced a constantly renewing and vibrant Earth. As the dominant
neoliberal paradigm and capitalist worldview take over the minds of
governments and citizens, we give up our sovereignty and freedoms
in the name of “growth”, of “progress”, of “development”. Those who
have no illusions of growth and development are the communities
whose land and forests, water and biodiversity are grabbed for corpo-
rate profits, whose very sustenance is destroyed in a massive, global

resource grab.
(Shiva 2013:2)

Eco-apartheid is closely associated with two other macro-tendencies. On the
one hand, it refers to the rise of authoritarian capitalism in the 21st century
(Bloom 2016). This author points to a growing number of people adhering to
the idea that authoritarian rule is required for ensuring the survival of modern
forms of capitalism. This thinking is essentially based in

an appeal to an array of affective political fantasies. Here concrete poli-
cies of privatization and corporate-led development are linked appealing
narratives of progress directly championing explicitly authoritarian re-
gimes as well as the authoritarian polices of otherwise conserved demo-

cratic governments.
(Bloom 2016:vi)
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On the other hand, it refers to the rise of ecologically motivated authori-
tarianism or the “coming authoritarian ecology” (Flipo 2018). This strand of
thinking had flourished during the 1970s; under the banner of “neo-Malthu-
sianism”; scientists and politicians were claiming

that governments should not act as central planners but should never-
theless be granted to carry out public programs and to intervene in the
personal and economic activities of citizens, without having to abide by
limitations emerging from citizens’ private and democratic rights.
(Shahar 2015:346-347)

This discourse was losing force, with the collapse of the Soviet Union. But
more recently, it remerged in the shape of modern-day China, from where
it slowly moves also into societies, considered as liberal democracies (Beeson
2010). Trends toward eco-authoritarian thinking are appearing in several do-
mains of environmental policies, for example, related to the “fortress conser-
vation of biodiversity” (Pemunta 2019), the so-called nature-based solutions
in managing climate change in sustainable development (Mabon et al. 2022),
or works linking the failures in tackling climate change with “the failure of
democracy” (Shearman and Wayne Smith 2007).

Against this background, it becomes clear that the biggest challenge facing
sustainability science today is the question of how to shift away from dualist
ontologies and move on toward meaningful engagement with relational on-
tologies. The latter is at the center of non-dualist, holistic worldviews and can
be integrated into sustainability science by means of engagement with various
long-running strands of critical thinking in the social sciences and humanities.
This will contribute to finding creative ways of transforming the ontological
and epistemic “monoculture of the mind” of sustainability science, which is
echoing “modern” sciences, through the development of critical sustainability
sciences.

In the following chapters of this book, we demonstrate that this is not only
possible, but also highly rewarding. In Chapter 2, we summarize key areas or
“building blocks” for the construction of critical sustainably sciences. These
key areas essentially concern the need for engagement with the long and rich
tradition of critical thinking, hitherto neglected by mainstream sustainability
science. Specifically, we demonstrate how engagement with relational ontolo-
gies, ideas of emancipation and autonomy, intra- and intercultural dialogues,
political economy, and ecology can help to overcome various limitations of
sustainability sciences.

Given the importance of engaging with relational ontologies, in Chapters
3-5, authors from Bolivia, India, and Africa, respectively, present the key fea-
tures of the diverse relational ontologies that constitute their lifeworlds and
sociocultural practices. The authors also reflect on the conditions under which
these ontologies could be engaged with, and the contributions they might
make to critical sustainability sciences.
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In Chapters 6-14, we further explore key issues of critical sustainability
sciences. Chapter 6 presents basic ideas of a cosmosophy that could orient the
integration of core elements resulting from intercultural dialogues between
dualist and relational ontologies. Chapter 7 expands on the prospect of a cos-
mosophical turn in the sustainability sciences. The author presents novel ideas
for rethinking sustainability in terms of a “nature alliance”, drawing on inter-
cultural philosophy, post-development, and decolonial thinking. Chapters 8
and 9 introduce innovative ways for social movements to overcome the ficti-
tious commodity character of labor. Chapters 10 and 11 demonstrate how
struggles for “real food” in Brazil and the emancipatory concepts of agroecol-
ogy build a food-, health-, and nutrition-related core of critical sustainability
sciences, gaining expression in social movements, emancipatory sciences, and
practices.

Finally, Chapters 12 and 13 present novel ways of incorporating relational
ontologies and corresponding epistemologies. They serve the construction of
critical sustainability sciences by developing key features of non-dualist — that
is, relational — natural and social sciences. Chapter 14 presents a novel radi-
cal critique and creative expansion of the tripolar model of sustainability. It
shows how relational thinking could help reorganize our societies, considering
the threefold nature of a living cosmos, in which human and non-human be-
ings are seen as possessing matter, soul, and spirit. In this perspective, societal
organization would benefit from three semi-autonomous, self-determined,
but interrelated realms of life: a cultural or spiritual realm of life, based on
individual freedom (including creative pursuits, the arts, education, science,
healthcare and medicine, media, religion, spirituality); an associative economic
realm of life, based on collaboration and fraternity; and a legal realm of life,
guaranteeing equality of all people, based on democratically determined politi-
cal, social, and cultural rights.
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