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Abstract: The concept of planetary health blurs the artificial lines between health at scales of person,
place and planet. At the same time, it emphasizes the integration of biological, psychological,
social and cultural aspects of health in the modern environment. Our grandest challenges in the
Anthropocene ultimately stem from human attitudes to each other and to our environment. However,
solutions rarely confront the underlying value systems that created these interconnected problems,
or the attitudes that perpetuate them. Too often, the dominant focus is on the “worst of human
nature”, and devalues or neglects the importance of empathy, kindness, hope, love, creativity and
mutual respect—the deeper values that unite, empower and refocus priorities of individuals and
groups. Here, we call to normalize more creative, mutualistic approaches—including the perspectives
of traditional and indigenous cultures—to positively influence normative value systems. We revisit
the power of inspiration with the profound example of the Apollo 8 Earthrise photo which galvanized
a fledgling planetary health movement over 50 years ago. Through the inaugural Earth Day that
followed, we are reminded that its early organizers were not constrained in how they defined the
“environment”. They and their primary speakers were as concerned about value systems as they
were about pollution—that we cannot hope to solve our problems without addressing the attitudes
that created them in the first place. We explore the ways in which the awe of Earthrise—and the
contemporary science of creativity and studies of utopian thinking—might reinvigorate imagination,
kindness and mutualism. We revisit the fundamental challenge offered by Pulitzer-Prize-winning
microbiologist Rene Dubos and others in the afterglow of the Earthrise photo, and the inaugural
Earth Day. This is a question of imagination: What kind of world we want to live in?

Keywords: planetary health; Earthrise; Earth Day; social justice; environmental justice; imagination;
hope; creativity; nature; Anthropocene; climate change; utopian thinking; biodiversity;
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1. Introduction

“Look at that picture over there! Here’s the Earth comin’ up. Wow is that pretty! Hand me that roll of
color, quick, would you? Just grab me a color. Hurry up. Got one?”

Apollo 8 Astronaut William Anders, moments before taking one of the most famous photos
in human history.
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The photograph, known as “Earthrise”, taken by astronaut Bill Anders on the Apollo 8 mission
of 1968, became one of the most significant images of the 20th Century. To see the fragile beauty of
planet Earth, a blue jewel in the vastness of space, was a transcendent moment in modern history.
It gave a new and very significant perspective—“We came all the way to the moon to discover Earth”,
Anders reflected on a moment that really shifted collective consciousness [1].

Through the filter of North American media at the time, it was obvious what was “seen”. We saw
our home. We saw one planet for all people. We saw the fragility of the thin surface of life enfolding
the planet. Dynamic and wondrous in its beauty. A miracle. This triggered a profound shift in both
environmental awareness and the potential for human unity. When we look at our home from this
perspective, it seems utterly illogical that we are gorging the Earth for resources that are spent in large
part on developing weaponry and destruction. This was a threshold event for both human progress
and human awareness—a foundational inspiration for change on many levels.

Perhaps we should all take a look at that photograph from time to time. The feelings of awe and
wonder, kindness and unity, are arguably what we need most as we face the greatest challenges of
our time.

The grand challenges of the Anthropocene are many, and mostly of our making—ultimately
stemming from human attitudes to each other and to our environment—war and destruction,
poverty and inequality, chronic disease and despair and the destruction of ecosystems on all scales,
including those we depend on. This also extends to the creation of the many systems that perpetuate
these problems.

The solutions must also be of our making and recognize the interdependent nature of our
challenges. But we cannot hope to solve our problems without addressing the attitudes that created
them in the first place.

Concepts of planetary health recognize these interwoven complexities—the interdependent
vitality of all natural and anthropogenic ecosystems (social, political and otherwise [2]), that the
health of human civilization is bound to the health of natural systems [3], and blurs the artificial lines
between health at scales of person, place and planet. Rather, it emphasizes the integration of biological,
psychological, social and cultural aspects of health in the modern environment, and the need to address
these collectively across every level [4].

However, this rarely confronts the underlying value systems that created these problems, or the
attitudes that perpetuate them. If anything, the focus is usually on the “worst of human nature” which
is only likely to perpetuate despair and hopelessness. The focus is often on the separate “symptoms”
and “signs” of “disease” and trying to tackle them individually—the aspects of environmental damage,
biodiversity loss, climate change and ecological imbalances giving rise to pestilence and contagions,
chronic lifestyle diseases, poverty and famine, social unrest, rioting and agitation—rather than the
compass that set this course. The planetary health agenda must therefore equally consider our social
and spiritual ecology as it does the ecology of natural systems, as these drive the value systems that
create and perpetuate many of our global challenges in the first place.

The “best of human nature” is frequently overlooked or ignored. We have devalued the power of
empathy, kindness, love and mutual respect—the very things that unite and empower people and
refocus priorities of individuals and groups. In doing so we have failed to recognize that this is both
part of the problem in the first place, and that these are arguably our greatest assets in overcoming our
biggest challenges.

The purpose of this Viewpoint is to emphasize the need to normalize more creative, mutualistic
approaches—including the perspectives of traditional and indigenous cultures—and to positively
influence normative value systems.

Indeed, the early origins of the contemporary planetary health concept actually encompassed
these philosophies and can be traced to distinct, but overlapping movements—environmentalism,
holistic/lifestyle medicine and public health with the planet in mind [5–7]. As explored below, historians
and scholars have often concluded that NASA’s multi-billion-dollar Apollo Program was at least
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one major catalyst for the acceleration and coalescing of these movements—a project that was itself
based on human imagination [8,9]. At first glance the relationship between a highly technical “hard”
science enterprise like the Apollo program and so-called “fuzzy” science of nature relatedness, positive
emotions and holism in health might seem bizarre, but the singular NASA “Earthrise” photograph
provides the link (Figure 1). As NASA’s Director of Photography for the Apollo Program would say
three decades after the photo was taken, “it all ended up that nineteen cents worth of film became the most
important part of a multi-billion dollar project” [10].
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2. Roadmap to the Viewpoint

Here in our Viewpoint article, we start by briefly revisiting the ways in which the inspiration of
the Earthrise photo galvanized a fledgling planetary health movement. Included in this history is
the inaugural Earth Day, and a reminder that its early organizers were not constrained in how they
defined the “environment”. They and primary speakers were as much (if not more) concerned with
broad socioeconomic injustices and the deeper value systems underpinning Earth’s many challenges,
than they were about pollution specifically.

The aim of this brief sortie into Earthrise-Earth Day history is to provide context for an exploration
of the ways in which the awe of Earthrise—and the contemporary science of creativity and studies
of utopian thinking—might reinvigorate imagination within the larger planetary health network.
The 2015 Lancet Commission on Planetary Health specifically identified the great need to address
the failure of empathy and “imagination challenges” in addition to knowledge failures (“information
challenges”) and implementation failures (“governance challenges”) [3]. The example given was our
over-reliance on gross domestic product as a measure of human progress. However, at least one
leader within the contemporary planetary health movement, Lancet Editor-in-Chief Richard Horton,
expressed concern that planetary health might slip into a cubbyhole as a retooled environmental health
discipline, rather than its true enterprise, which in his words is “an inquiry into our total world. The unity
of life and the forces that shape those lives”. He opined recently that planetary health is “a capacious
interdisciplinary inquiry [that] is neither capacious nor interdisciplinary enough” [11].

We agree with this sentiment and argue that the contemporary planetary health movement,
now that it is gelling into its own interdisciplinary “discipline” of sorts, would do well to go back to
the fundamental question asked by Pulitzer-Prize-winning microbiologist Rene Dubos and others in
the afterglow of the Earthrise photo and the inaugural Earth Day. This is a question of imagination.
In the words of Dubos:
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“Now that scientific technology has made us so powerful, and so destructive, we must try to imagine
the kinds of surroundings and ways of life we desire, lest we end up with a jumble of technologies and
counter-technologies that will eventually smother body and soul.”

Rene Dubos, Man Overadapting, 1971 [12]

Thus, we will briefly examine the science of imagination and creativity to the extent that it might
maximize the reach of planetary health through broad inclusion, and provide diverse viewpoints
aimed at identifying the kind of world we want to live in. In doing so, we seek to place a higher
value on creativity, imagination and self-development in solving challenges at all scales. We also
emphasize the importance of cultural expression, artistic creations and narrative work in linking the
health of people, place and planet. This will place more value on the power of positive emotional assets
in health and resilience on all scales (awe, wonder, joy, love, compassion)—recognizing that these
also mediate environmental concern and social responsibility. Finally, this leads toward the study of
utopian thinking, an area which scholars have recently applied to the construct of planetary health [13].
We expand on this and conclude with a planetary health hypothesis of our own. That is, when imagining
a better society beyond the current state of affairs—the essence of utopian thinking—there is likely to
be large-scale solidarity and consistency in what that might look like. In an increasingly polarized
world [14], finding common ground would seem like a good place for planetary health to find its roots,
especially as we seek to inspire those who will inherit the future (Figure 2).
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3. Earthrise, Earth Day

“A remarkable effect of the Apollo 8 Moon voyage was not so much its capacity to draw [humanity’s]
gaze outward as its powerful force in turning their thoughts inward on their own condition and that of
their troubled planet...the flight of the astronauts produced great mental and spiritual ferment among
[humans on Earth]”

Robert J. Donovan, Washington Bureau Chief, Los Angeles Times, 1968 [15]

On 24 December 1968, Apollo 8 astronaut William Anders took what has been described as the
“mightiest shot in the Cold War [that] turned into the twentieth century’s ultimate utopian moment” [8].
The shot, in this case, was a color photograph [16] that became known, almost instantaneously,
as “Earthrise”. Although it was not the first color photograph of the Earth from space, the distinction
was the presence of the gray lunar surface in the foreground (Figure 1). As biologist Lewis Thomas
described it, the dry dusty Moon was “as dead as an old bone”, compared to the rising Earth, “exuberant
“ in its colors [17]. Anders was fully appreciative of the transformative implications of the Earthrise
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photo—“We came all this way to explore the Moon, and the most important thing is that we discovered the
Earth”, he said [18].

“I happened to glance out of one of the still clear windows just at the moment the Earth appeared over
the lunar horizon. It was the most beautiful, heart-catching sight of my life, one that sent a torrent of
nostalgia, of sheer homesickness, surging through me. It was the only thing in space that had any
color to it.” [19]

Frank Borman. Apollo 8 Astronaut.

The contrasting lifelessness of the Moon was obvious; no matter how hard sci-fi writers and
space pitch-men like Isaac Asimov and Arthur C. Clarke tried to sell the idea that lifeless Moon rocks
“From the lunar surface may tell us more about man and his environment than we could ever hope to learn
right here on Earth” (Asimov [20]) and a scientific “bonanza of more value than all the gold mines ever
found” (Clarke [21]), the public seemed captivated by the living portion of the Earthrise photo. In time,
microbiome science would show us that a single grain of Earthly sand (Figure 3), teeming with up to
100,000 microbes [22], could tell us much more about the interconnected web of life, including humans
and their biodiverse environment [23], than anything on the Moon. The inherent value of Moon rocks
brought back to Earth seems to be held in their ability to provoke awe [24].
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life forms were discovered on a single grain of sand from the North Sea—with complex carbon, nitrogen
and sulfur cycles for nutrient production and filter systems. Artwork by S.L.P, inspired by micrographic
photography by Probandt, et al. [22].

Given the widespread dissemination in the popular press in the first half of 1969, there is little
disagreement among historians and interdisciplinary scholars that the Earthrise photo was at the very
least a catalyst in galvanizing the environmental movement within the United States (US), an image
that helped bring the word ecology into popular culture [8,9,25]. The emotional reactions to the
Earthrise photo, at least in the US [26], seemed to assure a collective response. It was an image that
quickly embedded itself in the human consciousness. Imagination was stirred. The Whole Earth Catalog,
a successful counterculture magazine, placed Earthrise on its cover in 1969, and in the issues following
Earth Day, concluded that “Earthrise established our planetary facthood and beauty and rareness
(vs. dry moon, barren space) and began to bend human consciousness” [27].

Based on contemporary neuroscience studies involving the induction of awe (wherein breathtaking
nature scenes, or indeed, images of the Earth from space, can invoke awe [28,29]), there seems little doubt
that Earthrise, the first widely-distributed color photograph of Earth from space, induced awe, and on
a larger scale, a collective sense of the sublime. Neuroimaging studies inform us that the induction
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of awe activates the areas of the brain associated with imagination [28]. Induction of awe directs
attention toward the external environment, increases feelings of oneness to other (unknown) humans,
increases willingness to volunteer, increases subsequent desire to spend time in creative pursuits,
decreases materialism and increases connectedness to nature and pro-ecological behavior [30–32].
Importantly, awe induction through dramatic Earth-from-space videos has been shown to promote
humility (an approach to life that minimizes ego and values accurate self-awareness [33]) which,
in turn is linked to enhanced social relationship qualities and reduced arrogance, entitlement and
narcissism [34].

We can only speculate on the ways in which the contemporary research on awe applies to the
events that are now five decades in the past, or the extent to which Earthrise induced awe, and spiked
emotions to contribute to social movements in the US. What we do know is that just sixteen months
after Earthrise, the first Earth Day brought thousands of North Americans into the streets and lecture
halls, which in turn sparked multinational Earth Day events in the years that followed [35]. While the
inaugural Earth Day is now often viewed as mostly an anti-pollution and anti-environmental toxin
crusade, the organizers and primary speakers at the time did not see it that way. On this score there is
no speculation. In the months following Earth Day, the organizers published their own talks along
with those of more than fifty of the primary speakers. We share their often-forgotten voices here to
make this important point:

Senator Gaylord Nelson, widely attributed as the founder of the inaugural Earth Day, said “our goal
is an environment of decency, quality, and mutual respect for all other human creatures and for all
other living creatures. An environment without ugliness, without ghettos, without discrimination,
without hunger, without poverty, and without war”. His colleague, Senator Walter Mondale, added
that “the crisis of environmental decay is clearly bound to the crises of poverty, blight, racism, war,
and economic injustices. The [current] ‘environment’ is a culture that seems to value quantity over
quality; self-interest, convenience and expediency above the beauty and mystery of nature”[36].

National Earth Day coordinator Denis Hayes said on the day that “what we are trying to do is
an affirmation of life. We have to change people’s values” [37]. He pointed out that “we’re spending
insanely large sums on military hardware instead of eliminating hunger and poverty. We squander
our resources on moon dust while people live in wretched housing. We still waste lives and money
on a war that we should never have entered and should get out of immediately” [36]. His colleague
Barbara Reid, also leading the Earth Day coordination, echoed the sentiment: “Pollution is not our
only problem. We must not succumb to those who hope that concern with the environment will turn
us away from Vietnam or civil rights. Pure water will not wash away the stain of an immoral war.
Clean air will not dispel the odor of a society that tells only the poorest among us to ask what they can
do for their country”[36].

In his Earth Day address, noted civil rights leader Channing E. Phillips said “I’m here tonight not
because we’re changing issues in the middle of the stream, but out of a deep conviction that racial
injustice, war, urban blight and environmental [abuse] have a common denominator in our exploitive
economic system. And that as you pursue your legitimate concern with pollution of our environment,
you will discover that our basic problem is pollution of the mind—a value system that uses the profit
motive not as fuel which moves us along, but as a compass that determines our direction” [36].

Writing in the New York Times in July 1969, novelist and social commentator Kurt Vonnegut, Jr.,
eluded to Earthrise. He wrote that the “Earth is such a pretty blue and pink and white pearl in the
pictures NASA sent me. It looks so clean. You can’t see the all the hungry, angry earthlings down
there—and the smoke and the sewage and trash and sophisticated weaponry” [38]. That became
an oft-repeated pull quote, but Vonnegut’s sentences immediately following the quote describe the
socioeconomic realities central to the Earth Day mission: “I flew over Appalachia the other day—about
500 miles an hour and five miles up. Life is said to be horrible down there in many places, but it looked
like the Garden of Eden to me. I was a rich guy, way up in the sky, munching dry-roasted peanuts and
sipping gin” [38].
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Even the Apollo 8 astronauts, who may not have anticipated entering such philosophical discussion
when they first left orbit (Figure 4), soon echoed the public sentiment. “The moon was so desolate,
so uninviting...the view of the Earth from the moon fascinated me. It was hard to think that that little
thing [visible Earth] held so many problems. Raging nationalistic interests, famines, wars, pestilence
don’t show from that distance”, said Frank Borman [39].
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As Earth Day celebrates its 50th anniversary, there is no question that many aspects of the total
environment have improved dramatically since its inaugural ‘march’ forward. Clean Air and Clean
Water acts have been passed. There is much to celebrate. However, as described below, it is also
easy to argue that many interrelated problems are even more pressing today—particularly the less
publicized aims of the Earth Day organizers. By its 20th anniversary, in 1990, Earth Day had become
an exercise in consumerism, an opportunity to introduce unlimited product “choices” and new flavors
of soy ice-cream; Time magazine called Earth Day 1990 a “commercial mugging”, a fanfare that appeals
“to the abbreviated American attention span with a huge 24-h dose of stunts, palaver and celebrity
hoo-ha” [40]. Therein lies the rub. Scholars have pointed out that there has been a proliferation of
choices that represent no real choice, “we have become mere consumer citizens, furiously making
choices at the micro-level, signifying nothing” [41].

Forty years after the Earthrise photo, Apollo 8 astronaut James Lovell summed up the initial
exuberance and the resultant return to an unacceptable normalcy: “We didn’t know the impact of the
flight on people of the world until we got back...[at the time] people felt that the space program put
human problems in perspective and that humanity would change as a result. But the mind forgets very
easily, and not too long after that people got back to the way they lived before—wars and disruption
and human cruelty” [42].

4. Anthropocene Syndrome—Race for the Cure

The term “Anthropocene Syndrome” has been used to describe the wicked, interrelated challenges
of our time. These include, but are not limited to, grotesque biodiversity losses, climate change,
environmental degradation, resource depletion, global burden of non-communicable diseases (NCDs),
health inequalities, social injustices, the spread of ultra-processed foods, over-consumption and
incivility [43].

Virtually all of the symptoms of Anthropocene Syndrome—its grand challenges—are held
in place by a neoliberal ideology that ignores the underlying systems of causation [44,45].
The current coronavirus (COVID-19) pandemic is unmasking disadvantage and precariousness;
the early bumper-sticker slogan “COVID does not discriminate” turns out to be a dangerous
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myth [46]; individuals with pre-existing NCDs (the burden of global NCDs are shouldered by
the disadvantaged [47]) are more susceptible to severe illness and mortality [48–50] (Figure 5).Challenges 2020, 11, x FOR PEER REVIEW 8 of 23 
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The urgency of interconnected challenges has accelerated interest in the concept of planetary health.
The term planetary health—denoting the interconnections between the health of person and place
at all scales—emerged from the environmental and holistic health movements of the 1970–1980s [5].
Four decades ago, the well-known environmental advocacy group Friends of the Earth expanded upon
the World Health Organization (WHO) definition of health to include healthy ecosystems: “health is
a state of complete physical, mental, social and ecological well-being and not merely the absence of
disease—personal health involves planetary health” [51]. More recently, planetary health has been
defined as the interdependent vitality of all natural and anthropogenic ecosystems (social, political
and otherwise [2])—and affirms that the health of human civilization is intricately connected to the
health of natural systems within the Earth’s biosphere [3].

5. Imagination, Creativity and Innovation

“I tried to put myself in the place of the virus, and the immune system, and see how they would behave and
why,” Jonas Salk, on using his imagination to discover the polio vaccine [52].

Before discussing the contemporary study of utopian thinking—at its core the stirring of the
imagination—a brief sortie into the research surrounding imagination and creativity can illustrate their
potential value to planetary health. Imagination refers to the process whereby individuals “disengage”
from the immediate realities of the social and material environment and engage in the formation of
novel ideas, or images or concepts of external objects not immediately present to the senses. Imagination
allows individuals or groups to rally around goals by exploring the past, future, and alternative
possibilities [53]; creativity at its most basic level refers to the development or recognition of ideas,
alternatives or possibilities—the ability to make contributions that are novel and task appropriate.
The fruits of creativity, especially when they surprising to others, may be useful in solving problems,
assisting in communicating with others, and may possess broad social value [54–56] (Figure 6). Indeed,
the trajectories of notable social movements, those involving civil rights or social justice for example,
can be tied to imagination and creativity [57,58]. Recall, Martin Luther King’s galvanizing oration,
certainly one of the most famous speeches in human history, which involved “having a dream” [59].
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In our era of high technology, innovation is defined as the “successful implementation of creative
ideas” [60]. Compare that to dictionaries at the turn of the 20th century, which defined innovation in
this way: the introduction of new things or methods; something new introduced into established arrangements
of any kind. Interestingly, after providing the aforementioned definition, one of the leading dictionaries
in the early 1900s noted that “innovation is not necessarily improvement” [61]. The long arc of history
underscores the saliency of that peculiar dictionary note—there is little doubt that innovation “created”
the Anthropocene and its associated Syndrome! In the post-Earthrise era, the word innovation is
presumed to be a “good”, oft-attached to ideas associated with high technology or a so-called disruptive
platform; the “black box warning” that innovation is not necessarily improvement seems absent.

Select scientists have written extensively about the need for imagination in our efforts to address
climate change. Mike Hulme writes that rather than asking “How can we solve climate change?” we
should be asking the question “How does the idea of climate change alter the way we arrive at and
achieve our personal aspirations and our collective social goals?” The difference is magnificent. Hulme
argues that the idea of climate change (as opposed to the techno-fixes directed only at the physical
aspects) opens the door to imagination, in his words “to inspire new artistic creations in visual, written
and dramatized media”[62].

We could not agree more. However, within the academic lexicon, the preferred word is
“innovation”. Even a cursory glance at PubMed provides a tale of two words. Typing the words
“climate change” and “innovation” into the PubMed search box brings the reader to over 1400 results,
most of them recently published. In contrast, if keeping “climate change” but replacing the word
“innovation” with “imagination” in the search box, the results differ, revealing a single-digit total
of 9 articles; “creativity” paired with “climate change” provides only 24 results. Since imagination
and creativity are largely precursors to innovation, we suspect that academia writ large holds anxiety
surrounding use of the words “imagination” and “creativity”.

We have two primary reasons for making such a claim. First, despite volumes of research proving
otherwise, the science and saliency of imagination and creativity are oft-dismissed in academic circles as
“soft, fuzzy or fluffy” constructs [63]. Second, while much has been written about the subject of “math
anxiety” in academic settings, evidence indicates that ‘creativity anxiety’ is no less problematic [64].

The enduring myth that creativity is a soft science, and other myths like it, such as “people
are born creative with little capacity for enhancement”, only serve to interfere with furtherance
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of the study of creativity and its potential value in the post-Earthrise era. Given the undeniable
success of transformative ideas, especially those that have become the driving force of (positive) social
movements, there is an urgent need to study the dynamics of creativity (imagination) as a catalyst to
social change [57], and thus, planetary health.

As for creativity anxiety, recent work with the validated Creativity Anxiety Scale (CAS)
demonstrates that creativity-specific anxiety predicts individual differences in creative achievement
and attitudes toward creativity. This emerging research has profound implications for educational
institutions, especially since imagination exercises have been demonstrated to enhance science
learning [65]; given the ability of mindfulness training—conscious awareness resulting from living
in the moment—to lower anxiety and promote creative problem solving (at both individual level
and within groups [66,67]), it raises the question of whether or not the upstream drivers/inhibitors of
creativity are adequately addressed. However, it also has relevance to a planetary health movement
highly dependent upon imaginative solutions to grand challenges. It is likely that individuals who are
anxious about being creative—scoring high on CAS, yet, with tremendous potential—are currently
excluded from the “marketplace” of ideas.

In addition to understanding the ways in which creativity anxiety might deplete the resource
pool of viable planetary health solutions, it is also important to examine the ways in which positive
emotions facilitate creative solutions [68]. What are the factors that might bridge creative potential and
creative achievement? Researchers have found that emotional intelligence may be a primary mediator
of creativity [69]; since emotional intelligence is also a mediator of hope and optimism [70], the path
to planetary health solutions may also run through greater knowledge of the early development
and facilitators of emotional intelligence. Moreover, since preliminary research has linked higher
emotional intelligence and nature relatedness [71]—the latter being the extent to which an individual
is drawn to, has awareness of, and fascination with, the natural world—there is room to explore
research pathways. For example, nature relatedness is positively associated with cognitive and
affective empathy, and inversely associated with callous and uncaring facets of personality [72]; thus,
we might examine how empathy toward all wildlife (including rapidly disappearing invertebrates)
is cultivated [73]; interdisciplinary teams can examine how personal connections with nature might
influence the creative ideas that otherwise promote planetary health. Researchers have already shown
that a 4-day immersion in natural environments can increase scores on the Remote Associates Test,
a validated instrument measuring creative thinking and insight problem-solving [74].

Jonas Salk, who by his own admission used his imagination to develop a transformative polio
vaccine, was acutely aware of the restrictive nature of scientific academia and associated institutions.
He argued that biological scientists were isolating themselves from the imaginations of scholars in the
humanities, social sciences and arts. When he started the Salk Institute he urged collaboration because
“man’s most persistent and difficult biological problem will not be his physical diseases, certainly not
as in the past, but his relationship to himself and his fellow man” [75]. Salk urged interdisciplinary
alliances to help biologists ask the right questions in their research pursuits: “It’s the questions that
we need to discover, because the answers preexist. If we ask the right questions, the answers will
come” [76]. We argue that creative input from diverse thinkers will allow experts within planetary
health to ask the right questions.

To that end, we return to Dr. Horton’s concerns about planetary health being neither roomy
or interdisciplinary enough. Since the conversion of creativity into realized innovation is heavily
influenced by socio-political processes [77], which is to say that it is not uncommon for small groups
of powerful individuals to decide upon ideas worthy of transmission, the odds of creativity anxiety
among out-groups or the marginalized looms large. In other words, organizational/sociopolitical
power at a certain point in the channel is immense—deciding which ideas are even allowed to challenge
the existing power structures [78]! Since certain creative ideas threaten status, position and power
structures, it is easy to see how resistance to ideas can be commonplace [79]. Indeed, while the word
innovation is oft-used in the context of our grand challenges, discourse concerning the central cog in
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the wheel of Anthropocene Syndrome—the power dynamics of neoliberalism and its attendant social
dominance orientation—is oft-elided [80].

“We have today the knowledge and the tools to look at the whole earth, to look at everybody on it, to
look at its resources, to look at the state of our technology, and to begin to deal with the whole problem.
I think that the tenderness that lies in seeing the Earth as small and lonely and blue is probably one of
the most valuable things that we have now”.

Margaret Mead, anthropologist, Earth Day, 1970 [36]

Fostering imagination within planetary health is not an “invitation only” event. Rather, it is an
open casting call in which those with diverse backgrounds—socioeconomic, academic, educational,
experiential and otherwise. In particular, we have much to learn from the deep traditional knowledge
and scientific thought of Indigenous peoples, whose diverse notions of resilience span millennia and are
grounded in culturally distinctive concepts that bridge person, community, and the environment [81].
All should be welcomed to read from their own script of creativity. Moreover, we argue that rather
than challenging such diverse thinkers with constrained questions such as “how would you mitigate
climate change?” or “what would you do to prevent socioeconomic inequalities?”, we should return to
the inaugural Earth Day quest and ask them to imagine the kind of world they want to live in.

Already, there are many imaginative “out-of-the-box” ideas that might promote health at scales
of person, place and planet. For example, the relatively simple “greening” of vacant lots and urban
blighted land can improve real and perceived safety among community residents, as well as better
mental health [82,83]. In turn, this research has sparked the imagination of researchers working along
the lines of microbial ecology, wherein transformation of urban blight could serve as a mechanism
to increase urban exposure to biodiversity, including unseen beneficial microbes; biodiversity could
introduce microbiota species or functional diversity to improve immune training and regulation in
urban populations [84]. We can also look to research that shows that the pathway to healthy dietary
patterns among adolescents (diets that favor health of person, place and planet) may be found in
transforming the food retail environment and educating on the power dynamics associated with
the marketing and sales of unhealthy products in disadvantaged communities, rather than banal
informational sessions on a dietetics pyramid or academic guidelines [85–87].

6. Utopian Thinking—What It Is, and What It Is Not

“In the literature of social thought a numerous, but much neglected and ridiculed section consists of
the so-called social utopias...they breathe a spirit and offer suggestions...utopianism is not expressed in
vain; sooner or later in some form, it becomes fact. Nothing is wholly lost”.

Joyce O. Hertzler, PhD. The History of Utopian Thought. 1923

In the realm of psychology, utopia is a “symbolically constructed representation of an ideal
human world”; the word “world” can be taken to mean environment, and the words “symbolically
constructed” underscore that utopia does not currently exist—rather, it is imagined using various
forms of communication, including written word, oration, photographs and artwork [88].

The derogatory or pejorative use of the word utopia (or utopian) has often been directed at those
who have fought for social change; for example, in the 1800s, physicians advocating for removing
restraint policies and improving the “impossible” conditions in mental asylums were dismissed
as “utopians”[89]. In 1847, anti-restraint physician reformer John Conolly described the zeitgeist:
“The upholders of the old system received the announcement of a doctrine so startling as if there were
something atrocious in proposing to liberate those who were unfortunate enough to be insane; and for
years after the restraint was actually abolished, the non-restraint system was [still] called ‘utopian’ and
impracticable” [90] (Figure 7).
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There is little doubt that these 19th century physicians used imagination and symbolic construction
to transform the environment (which is to say, “world”) of their patients, a step closer to utopia
compared to previous conditions; yet if they were still alive, we feel confident that these same physician
“utopians” would be appalled at the current status quo which allows “developed” nations to use
prisons as their primary mental health institutions [91].

By the same token, Martin Luther King’s inspirational speeches and the critical activism of the
civil rights movement produced large scale change, but as recent events in the United States have
demonstrated, not nearly enough [92,93]. The promise of the Civil Rights Act of 1964 remains unfulfilled
in countless ways, and racism continues to permeate social structures with lethal consequences—the
very antithesis of health promotion at scales of person, place and planet [94]. Discussing the spring
2020 protests against racial injustice and inequality, Professor Cornel West said that “you could see
Martin [Luther King] right there in Atlanta, saying ‘I told you about militarism, I told you about
poverty, I told you about materialism, I told you about racism in all of its forms’”[95].

Thus, we can see from this example that while utopia does not exist, utopian thinking challenges
the existing status quo, then transforms (or challenges) the social-political-economic structures and
organizations that otherwise maintain the current reality [96]; the functional models proposed in
utopian thinking may, or may not, work, but utopias are about changing, not replicating ongoing
modes of social systems [97]. As asserted by philosopher Ernst Bloch, “all freedom movements are
guided by utopian aspirations” [98].

As we and others have discussed previously, cynics and anti-utopian skeptics conflate a
500-year-old piece of literature (Thomas More’s book Utopia (1516) and dystopian visions), with utopian
thinking as a psychological and social asset; they point to failed communes as if they are the exemplar
(if not the last word) on utopian thinking (whereas they are largely a study of attempts to drop out
of society, often coincident with the emergence of cultic leaders); they elide the word ‘thinking’,
and instead refer to utopian “schemes”. In short, the anti-utopian misses the potential value of
utopian thinking as a method to help fulfill the aims of personal, public and planetary health [97,99].
Since utopian thinking is oft-conflated with Utopia, More’s centuries-old text, and needlessly paired
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with dystopia—an imagined state or society in which there is great suffering or injustice—a few words
about the latter seem in order.

Dystopia from its Latin root means “bad or ill place”; imagining an ill place is beneficial if only
because it allows us to visualize the type of world we do not want to live in. Given the unprecedented
challenges of Anthropocene Syndrome, most especially the numbing loss of biodiversity and grotesque
socioeconomic inequalities, scholars have pointed out that our current predicament could be described
as a dystopia [41]. Moreover, it is interesting to ponder that George Orwell’s dystopian novel
1984—where war is peace, freedom is imprisonment and ignorance is strength—is now taken to be a
book about utopia! It seems to suggest that today’s “newspeak” has succeeded in turning the word
utopia on its head, suppressing utopian thinking [100].

7. Social Dominance Orientation (SDO), Authoritarianism and the Status Quo

Obviously, vested (powerful) interests can hijack the human desire for a ‘better’ world. They market
their visions through the prism of fear and pessimism, or by appealing to retrograde ideas of “good
old days” that selectively ignore systemic problems and injustice [97]. The realm of planetary health
needs to understand the socio-political mechanisms by which such hijacking of hope operates, for it is
a blockade to health at every scale [101,102]. To that aim, study of the allure of confidence men and
cultic leaders (including those who might leverage awe through nefarious mechanisms [29]), as well as
collective narcissism, may be informative [103–105].

In the planetary health context, research into authoritarianism and the related personality construct
of social dominance orientation (SDO) is essential. SDO is characterized by attraction to hierarchy and
areas of prestige found within social systems. SDO scales capture beliefs regarding the acceptability
or entitlement of high-status groups to dominate other groups, and attitudes toward maintaining
social and economic inequality. Higher scores on SDO scales are associated with lower empathy,
and less concern for matters of social justice and inequalities [80,106]. As we will discuss below, SDO is
positively correlated with system justification—the propensity to defend the status quo, even when it
is ultimately against one’s long-term interest to do so. At the same time, SDO may be a hallmark of
certain individuals and groups that insert themselves into out-group/disadvantaged movements as
“allies” [107].

Scholars have noted that advantaged (which is to say, powerful) groups might signal allyship
with the disadvantaged and marginalized while “maintaining a strong focus on the needs and interests
of their own advantaged group. Thus, they may seek actions that benefit the disadvantaged group on
the condition that the status of their own group is maintained. Alternatively, and more malevolently,
they could engage in actions which on the surface appear to support the disadvantaged group, but in
reality seek to bolster the status of the advantaged group” [107].

Appreciation of SDO can inform on the ways in which an unhealthy status quo is maintained.
It can help us understand why individuals and groups, such as those who fought to reform mental
asylums and the organizers of the inaugural Earth Day, for example, were ridiculed as “utopians”.
By its very nature, utopian thinking would be unsettling to those who are resistant to change—that
is, “the upholders of the old system” as asylum reformer Dr Conolly called them. Hence, there is a
motivation to mock utopian thought, and maintain the myth that its precursor, imagination, is a fluffy
science not to be taken seriously. In any case, as stated by scholars Moos and Brownstein, “all utopias
imply criticism of the established order...thus, to those who are defenders of the status quo, the drive
to utopia is an act of heresy” [96].

8. Utopian Thinking, Recent Findings

Thirty-five years ago, psychologist Dennis R. Fox wrote: “utopian speculation on the part of
social scientists would enhance the possibility of seeking, and perhaps finding, more effective solutions
to complex problems. Without the goal of a synergistic ecological utopia, we are likely to continue
floundering . . . keeping utopia in mind can prevent our settling for minor reforms when more
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significant change might be possible” [108]. Yet, Dr. Fox wrote at a time when anti-utopian sentiment
was high. To dare to dream of utopia was considered idyll speculation, escapism, or worse, should
some of that dreaming be realized, an inevitable path toward oppression and tyranny. As historian
Russell Jacoby, lamenting the loss of utopian imagination, wrote: “a utopian spirit—a sense that
the future could transcend the present—has vanished. Someone who believes in utopias is widely
considered out to lunch, or out to kill” [109], and that “utopia has lost its ties with alluring visions of
harmony and has turned into a threat” [110]

Jacoby and others have argued that the grand challenges facing humanity demand imagination,
the very asset that has otherwise been stifled. Today, thanks in part to the work of Dr. Julian Fernando
and colleagues, a research-based approach to utopian thinking has helped provide a point of entry
for much-needed discourse. Although the research described below is preliminary, it sets up a larger
framework through which we might start to assess the question “what kind of world do we want to
live in?” and reinvigorate the imagination inspired by Earthrise.

First, Fernando and colleagues asked subjects to imagine and write about their own utopia; after this
priming, the participants (relative to control) reported a greater desire to take action to change their
current society. Moreover, utopian thinking initiated what theorists have long suspected—it activated
criticism and reduced system-justifying attitudes [111]. System-justification is the conscious and
non-conscious tendency to defend, bolster and justify aspects of existing social, economic and political
systems. Since engaging in system justification serves the palliative function of increasing satisfaction
with the status quo [112], it is easy to see how it might be a barrier to imaginative solutions in our race
to cure Anthropocene Syndrome. Unsurprisingly, anti-utopianism (the degree to which people think it
is “dangerous” to think about utopia) is positively correlated with system justification [111].

Next, Fernando and colleagues explored prominent themes within utopian thinking—scientific
and ecological utopias. The former centers around what the researchers describe as a ‘Sci-Fi’ utopia
where material abundance is advanced by science and technology. The Sci-Fi utopia is exemplified
by Star-Trek-like visions, complete with abundant energy supplies to provide for material wealth
and abundance (Figure 8). Space travel, robots and artificial intelligence are oft-imagined as part of
the Sci-Fi utopia. In contrast, the ecological utopias, referred to as “Green” utopia, centers around
moderation in material abundance—yet no person is in poverty—and instead seeks abundance in
other forms, including life in harmony with a thriving natural environment [113].
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Figure 8. Technology “Sci-fi” Utopian Themes. These themes have a technocratic focus on advanced
science and technology, resources for material abundance and a perceived trajectory away from societal
warmth. Driven by “experts”, there is little perceived role for “ordinary” people, and little motivation
for social change (even when perceived positively). Artwork by S.L.P.
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When the researchers asked subjects to imagine a Green or Sci-Fi utopia, several important
differences were noted. The Green utopia was rated as warmer and more socially progressive (that is,
more equitable, peaceful, democratic, fair and free). Those who had positive responses to Green
utopia expressed greater social change motivation, environmental striving and pro-environmental
behavior. In contrast, the Sci-Fi utopia was associated with low motivation, even when it was positively
evaluated. Finally, the Green utopia was shown to elicit greater perceptions of participative efficacy
(that is, the feeling that their actions can “make a difference” in achieving the imagined outcomes),
which in turn predicted the increase in social change motivation [113].

Green utopian thinking, according to Fernando, et al. is not anti-technology or anti-science.
On the contrary, Green utopian thinking often involves technological solutions to environmental
challenges. The distinction between Green vs. Sci-Fi utopia is not a “back to nature/Luddite view” vs.
a “terraform Mars as soon as possible” vision. Rather, the modern ecological Green utopia embraces
ideals of sufficiency, while the technocratic Sci-Fi utopia maintains ideals of material abundance [13].
However, the Green utopia as described by Fernando, et al. is not dominated by technology; for further
exploration of technological utopianism, its oversell and unintended consequences, the reader is
directed to the work of Carolyn Marvin, Howard P. Segal, and others [114–116]. It should be pointed
out that the work of Fernando, et al. is relatively new and will need to be replicated; the likelihood that
individuals within and across cultures maintain elements of both Green and Sci-Fi utopia remains high.

Although sparse, the available research suggests that individuals are more motivated to
support imagined changes to society if they are directed toward a society in which people are
more benevolent—affectionate, cooperative relations guided by adherence to ethics and important
social values [117]. Moreover, across cultures, the idealized society of ordinary people appears to
be that of moderate material abundance, and not fantastical stereotypes of utopia as decadence and
material excess [88,118]. Although utopian thinking is likely to be colored by individual political
ideology, we suspect that there are commonalities in utopian thinking that are universal throughout
humanity. Obviously, bridging the gap between ideation and implementation in the context of
planetary health is exceedingly complicated; it involves a democratic span over the top of treacherous
political waters, an industrial-media-marketing complex with vortexes of entrenched power relations,
and cultish groups that reinforce the notion that failure to “keep up” or “stay healthy” in the accelerated
modern world is the fault of the individual [119,120]. However, in an era marked by political
polarization [14,121] and generalized incivility [122,123], identifying areas of convergence on what a
“good society” might look like, seems essential [124].

9. Looking Back, Moving Forward

The emerging body of research on utopian thinking often refers to ordinary people, and how they
envision a better society [59]. This is salient, for in this context ordinary means that these individuals
canvassed in studies are not political operatives, policy makers, professional philosophers and so on.
Utopian thinking is a widespread phenomenon and may indeed be therapeutic to the degree that it
maintains hope and optimism in the face of vast challenges. We wonder to what extent planetary health
might benefit by recording the utopian thinking of ordinary people. In what ways can individual
utopian thinking put into action—for example, one ‘utopian’ in a suburban community installs solar
panels [125]—lead to a positive contagion on larger scales?

In 1988, OMNI magazine, a well-circulated publication that included research-based articles on
science and medicine (mixed in with separate contributions from well-known science-fiction and
fantasy writers) asked “more than two dozen citizens of the world to share with us their personal
blueprints for utopia” [126]. While OMNI did make an effort to provide diversity, the common
thread among the respondents was that they were highly-recognizable public figures. Nevertheless,
the exercise that OMNI started was worthwhile; content analysis of the responses shows that it deserves
follow-up with a more diverse set of ordinary “citizens of the world”.
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The origins of OMNI’s quest to extract the utopian thoughts of public figures belong to Murray
Cox (1946–1994). Sitting in The Duplex piano bar in Greenwich Village, a friend leaned in and asked
Cox “How come no one talks about utopia anymore?” to which the journalist did not have a satisfactory
answer, other than to say, “maybe we’re just selfish. It’s the Eighties, a greedy era: BMWs, youth
creams, second homes, the right number of kids. We’re a satisfied bunch”. Cox began a year-long quest,
compiling the utopian thoughts of notable people. His primary concern at the outset was that “we’d
get abstract, heady stuff—everyone trying to make themselves look good, all sounding the same”.
But that is not what happened. “After I received the first five transcripts, I knew we had something.
People were serious, yes, but they were letting themselves go” [127].

Cox quickly learned that by asking individuals to describe personal blueprints for utopia,
he succeeded in unmasking deeper drives and motivations found within individuals: “To learn
people’s ideas of utopia is to find out a great deal about them: their highest hopes and wildest dreams;
their standards and prejudices” [127]. Several fell into the trap of describing dystopia, rather than
utopia (‘I would like to shoot any human being that sells dope to a person under the age of eighteen’,
wrote one). Only a few engaged in escapism and spoke of riches, wealth accumulation combined with
lower taxes, Disneyland and designer bags. Generally, though, content analysis reveals remarkably
consistent themes within the kind of world the respondents imagined. Coretta Scott King advanced
her husband’s prior art:

In his famous 1963 ‘I Have a Dream’ speech, my husband, Martin Luther King, Jr., awakened the
slumbering conscience of America with his magnificent dream of justice, equality, and brotherhood of all
people. As we move toward the new millennium, we must advocate a bold new vision of a world...where
valuable resources are no longer squandered on the instruments of death, but are creatively harnessed
for economic development and opportunity. In this beloved community racism and sexism have been
consigned to the refuse heaps of history, and every child of Earth is well nourished, well educated,
and well loved. There is no ruthless exploitation of people or the environment. Freedom, human rights,
and dignity, are honored under all flags, and all people are free from the bondage of hatred.

Equity, fairness, justice, educational opportunities, peace, the cure of mental illnesses, reduction
in hunger, promotion of science and the arts, ecological protection, encouragement of creativity and
love of nature were dominant themes in the OMNI exercise. In his response, Jonas Salk envisioned
utopia as a place where a greater understanding of the human mind would lead to “insight, foresight
and creativity”; through the expansion of such wisdom, we would not be taken in by the “greedy in
positions of power”, he said. Instead, we would use the insight, foresight and creativity to choose the
right architects for a better future. For some, including the architect of the project, Cox, the challenge of
describing utopia reminded them that their own previous engagement in mass movements (civil rights
marches, for example) was the experience of utopian moments. Jose Miguez-Bonino, vice president
of the World Council of Churches, described his experience during the swell of Argentinean human
rights marches: “In these moments we are admitted into the presence of Utopia, and the memory of
such ‘visits’ nourishes hope and gives strength to the quest.”

Steve Wozniak, the inventor of the Apple Computer, said that “in my utopia children will be
taught to apply critical judgment to what they see and are told, and they’ll be taught to value their
own imaginations, creativity and intelligence...in my utopia adults will learn that children’s dreams
and fantasies may become real. I want the miraculousness of the mind to be revered.”

While much has been written on the developmental origins of health and disease
(DOHaD)—the ways in which early life exposures, positive and negative, influence subsequent
health and disease—the DOHaD perspective is almost exclusively adult-to-child oriented. Wozniak’s
utopian thinking speaks to a different angle. What might children teach adults about life-course health
at scales of person, place and planet? An OMNI-sponsored children’s art project in 1986 provides a
hint. OMNI invited American and Soviet schoolchildren to use paintings and drawings to imagine the
future in space for the two superpowers; the results showed “utopian” images—the children depicted
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adults from both nations working in collaboration, unity and friendship. The artwork made its way to
exhibit, where it was concluded that it “provides the most natural way in the world to help make a
bridge between the nations—letting our children show us [adults] qualities we all have in common”
and that children’s “art was the most vital way to cut through some of those self-imposed walls we
have here on Earth; the paper walls of bureaucracy and the imaginary walls of national borders” [128].

Perhaps it is time to expand on OMNI’s late-20th-century quest and canvass utopian thoughts on
a larger scale, among more diverse populations, and seek input from children—and reinvigorate the
momentum following Earthrise, now fifty years ago. We may well ask how utopian thoughts—in written
form or art—can expand the horizons of planetary health, and how can children inform adults on what
awe looks like, and how to make “healthy” choices at scales of person, place and planet? What can
children teach us about the maturing science of awe? As noted by one pioneer of the environmental
movement, Rachel Carson, in 1956, “a child’s world is fresh and new and beautiful, full of wonder
and excitement. It is our misfortune that for most of us, that clear-eyed vision, that true instinct for
what is beautiful and awe-inspiring, is dimmed and even lost before we reach adulthood...each child
[should be given] a sense of wonder so indestructible that it would last throughout life, as an unfailing
antidote against the boredom and disenchantments of later years, the sterile preoccupation with things
that are artificial, the alienation from the sources of our strength.” [129]

In troubling times, such an expedition is more important than ever, remembering the grounding
knowledge and ancient wisdom that can still guide our path [130]. There will be much to learn
along the way; perhaps we might find a cultural artifact, our own “Project Earthrise”, along the way,
something to spark the imagination so badly needed in planetary health (Figure 9).
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10. Conclusions

“Those who believe we are talking about the Grand Canyon and the Catskills, but not Harlem and
Watts, are wrong...if progress means technology that produces more kinds of things than we really
want, more kinds of things than we really need, and more kinds of things than we can live with, we had
better redefine progress.”
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Senator Edmund S. Muskie, Inaugural Earth Day, 1970 [36]

Although planetary health is not a new idea or concept, the grand challenges of the Anthropocene
have created an urgent need for multidisciplinary collaboration and a “moon-shot-like” effort
directed toward solutions. As stated in the Canmore Declaration [2], planetary health requires
scientific discovery and illumination of ways in which the total lived experience (mental/emotional
experiences and physical/sensory exposures, both positive and negative) and environmental quality,
can manifest in immune and other physiological parameters of health, disease and “dis-ease”. It also
requires imagination.

Truly integrated approaches require us to employ all of our assets, those ascribed to the both the
“mind” and the “heart and soul” of humanity. We fully recognize that these are artificial distinctions,
but our purpose is to increase the emphasis on the assets that are most needed, yet most neglected,
in our current social turmoil—love, respect and kindness.

The emerging science of imagination and creativity, and exploration of utopian thinking, allows us
to look back to the awe inspired by the cultural artifact known as Earthrise, and the early origins
of Earth Day. We can do so with an eye toward how we might use this knowledge to lift planetary
health off its plateau, not simply to prevent it from sliding into a retooled environmental health
discipline, but to support the fullest potential of a movement that has been a half-century in the
making. The metaphorical Doomsday Clock tells us it is past time to answer the fundamental
question—what kind of world we want to live in? But first we must ask the question.
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