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What is Climate 3.0?
The Anthropocene—the Age of Humans—is a new planetary epoch defined by the
emergence of human activity as one of the most important driving forces on Earth,
rivaling and also stressing the other systems that govern the planet’s habitability.
Unintentional human perturbation of the climate system, through fossil fuel burning
and land use change, is one of the hallmarks of this transition. These unplanned
experiments with the global carbon cycle have caused preindustrial environmental
conditions—“Climate 1.0”—to give way to the present “Climate 2.0”.
Climate 1.0 will not be restored. The Anthropocene results from the most recent major
innovation in the 4-billion-year history of life: the rise of tool-using intelligence and
technological civilization. It follows that this transition is not best construed as an
unnatural event that can be reversed, as though humanity is separate from the Earth
systems in which we evolved. The genie will not go back in the bottle.
In terms of energy capture and utilization, this innovation is second only to the
evolution of photosynthesis (Fig. 1). While we can change the type of impact we may
have, such as by modifying the sources of energy we use and their consequences, we
cannot avoid impacting our surroundings. The Anthropocene is here to stay.
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Steffen, W., Broadgate, W., Deutsch, L., Gaffney, O., & Ludwig, C. (2015). The trajectory of the
Anthropocene: the great acceleration. The Anthropocene Review, 2(1), 81-98.

Figure 1. Human energy use is increasing exponentially and is now ~
10% of total global photosynthetic energy capture. On the present
trend it will overtake global photosynthesis in ~ 150 yrs. This pace
may not be sustained, but it likely won’t reverse. Energy use at this
scale impacts the environment regardless of energy sources.
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Climate 2.0 is unrestrained. Today, atmospheric CO2 levels—which recently crossed a
global average value of 400 ppm (Keeling, 2015)—are increasing despite a broad
scientific consensus that anthropogenic CO2 is a key climate driver and that the pace of
human CO2 emission is historically unprecedented (Pachauri, 2014). Reasoned and
plausible arguments suggest the present trajectory is dangerous and could lead to
temperature increases of as much as 6°C (e.g., Hansen et al., 2007 Rockström et al.,
2009). A 2°C warming target, relative to preindustrial Climate 1.0, has been widely
promulgated as a threshold beyond which lie harmful climate consequences (UNFCCC,
2009). The recent 2015 Paris climate conference led to an admirable global consensus to
avoid this threshold. However, there is little evidence that industrial nations will curb
emissions sharply enough to meet the 2°C target (e.g., Friedlingstein et al., 2014).
Models suggest it is already too late to avoid 1.5°C warming, even if we immediately
begin to reduce emissions by 5% per year (Stocker et al., 2013), the maximum transition
rate deemed plausible by many economists (den Elzen et al., 2007). A global average
warming target of 2°C will become unattainable by such emissions reduction if they do
not begin by 2027 (Stocker et al., 2013).
Climate 3.0: The Anthropocene is a transition to be managed. If a return to Climate 1.0
is unattainable, and if Climate 2.0 is undesirable for human and many other forms of
life, then our best option is to work toward “Climate 3.0”: a future in which humanity’s
planetary-scale influence is managed, rather than removed. This is the challenge of
turning a carelessly altered planet into a carefully designed and managed world that
maintains a “safe operating space” for human civilization (Steffen et al., 2011). This type
of integrated and active environmental stewardship is uncontroversial on the personal,
local, and even regional scales. In the academy, it has been best internalized by urban
ecologists. It is however, an intimidating prospect at the global scale. As Earth’s first
intelligent planetary species, we have the opportunity and responsibility to become
stewards of the complex, interwoven systems of “spaceship Earth”.

Stimulus for the Workshop & Key Design Principles
The transition to a more intentional relationship between
humans and other Earth systems will require changes in the
social and economic organizations of human life as well as
changes in the way that we use energy, resources and
technology. As such, the project of Climate 3.0 must address
the complexity of human systems as part and parcel of the
challenge of managing a sustainable planetary environment.
Becoming planetary stewards therefore requires
understanding the values, cultural narratives and political
institutions that shape relationships among humans,
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societies, and the material conditions our lives. A comprehensive approach to climate
design must take account of these interconnected systems through genuine
transdisciplinary collaboration.
In order to convene this conversation, workshop organizers designed an interactive
dialogue that engaged scholars and scientists from across the ASU campus. We
intentionally tried to draw in people from a range of different disciplines from the
natural sciences, the arts and humanities, and the social sciences.
To guide this conversation, we framed activities around the central question of climate
design: What needs to happen to enable Climate 3.0?

Workshop Activities
Approximately 100 ASU faculty, staff, and students from across the major domains of
knowledge attended the workshop events. Strikingly, most attended all activities.
The workshop kicked off with an evening event on Jan. 12 in the Marston Gallery of
Exploration and the Marston Theater on the ASU Tempe Campus that included a
keynote by Andrew Revkin, the Dot Earth blogger of the New York Times, and a panel
discussion with Dr. Michael Crow, ASU President.
The evening also featured an interactive activity in which participants charted key
historical milestones, events, discoveries related to climate change across broad swaths
of time, as well as key factors that will shape the designed climate of the future.
Looking to deep history, as well as the recent past, provided solid footing and historical
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references from which to envision the future. This Timeline of Climate Design documents
our current relationship with climate design.
Prof. Hilairy Hartnett (center)
moderates a discussion between ASU
President Dr. Michael Crow (left) and
Andrew Revkin (right) at ASU’s Marston
Theater, Jan. 12, 2016

The workshop itself, all day on Jan. 13 in the Carson Ballroom of the Old Main building
on the ASU Tempe Campus, was designed to enable a transdisciplinary conversation
to articulate a future the group would like to see, and which bold moves ASU as a
community can take to help achieve that desired future. This aim is grounded in the
understanding that the research and training activities at ASU are underpinned by an
intention to create a better future, but that such intentions are often left implicit and
unarticulated. The workshop, then was an opportunity to surface the “ideal future”, the
future that we as a community of scholars and scientists at ASU believe is worth
working towards. By getting the preferred future out into the open, the goal is to then
better appreciate each other’s perspectives, notice divergence, and helpfully challenge
one another. As importantly, the aim is to set common goals and align some of our
efforts in climate design to maximize positive impacts.
The forging of a collective vision with nearly 100 people from diverse disciplines is not
a trivial task, and the design of the workshop was theoretically informed and aided by
scholarship about future-oriented deliberation and large group dynamics. The agenda
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was carefully designed, the framing of the small group discussions were studiously
engineered, and the conversations were conscientiously facilitated by consultant
Claudia Murphy and a graphic recorder.
The flow of the workshop was as follows:
AM— Welcome: Contexts, Introductions and Framings
Framing Talks from Interdisciplinary Perspectives
Trends Shaping the Anthropocene
Preferred Futures in 2116
PM— Rendering & Integrating the Vision for 2116
Strategic Directions and Guiding Principles @ ASU
Next Steps and Near Term Priorities
This report tracks some of the highlights from the discussion that took place in the
workshop, and documents key findings and suggested pathways forward.

Workshop Organizing Team

Workshop organizers (left to right): Stephen Romaniello, Cynthia Selin, Ariel Anbar, Dehlia
Hannah, Elizabeth McHugh (coordinator), Hilairy Hartnett, and Claudia Murphy (facilitator). Not
pictured: Meredith Simpson and Kimberly Grout.
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Towards Climate 3.0: Transdisciplinary Perspectives
Following morning introductions, the first session of the workshop featured a series of 4
provocative “lightning talks” reflecting a range of viewpoints on Climate 3.0 across the
ASU campus. Speakers were tasked with drawing connections between their unique
disciplinary perspectives and the broader topic of climate design.

Dan Childers
Co-Director, Urban Sustainability Research Coordination Network
Professor, ASU School of Sustainability
Urban areas are home to an increasing proportion of global population and
represent completely engineered and managed landscapes. Urban ecology has
grown from its origins studying urban ecosystems into a design-focused field
seeking to shape the evolution of our cities. Urban ecologists work with
engineered natural systems to design soft-infrastructure which is “safe-to-fail,”
improving the resilience of communities in which they work. This strategy is
becoming increasingly important as climate change undermines the designcriteria used to develop so-called “fail-safe” infrastructure, and requires a
more flexible, adaptable approach.
In many ways, urban ecology is a model for progress in the Anthropocene. Planetary climate design is, in
a way, a global example of the complex human and systems design and decision-making process that
goes on in cities every day.

Dehlia Hannah
Research Curator, Synthesis Center
Assistant Research Professor, ASU Department of Arts, Media and
Engineering
The narratives through which we relate to our environments and emerging
technologies have profound consequences for our visions of the future. The
1815 eruption of Mount Tambora was one of the most powerful volcanic
eruptions in recent history, cooling global climate and resulting in the socalled “Year without a Summer.” This backdrop of extreme weather, darkness and a dawning
atmosphere of horror as seasonal disruption compromised harvests across the northern hemisphere was
the inspiration for Mary Shelley’s Frankenstein. As part of the bicentennial celebration of this work, the A
Year Without a Winter project seeks to enact and inhabit imaginatively a plausible fictional scenario of
climate catastrophe in response to the “wicked problem” of modern climate change. The arts, architecture
and literature hold crucial resources as well as cautionary lessons for reimagining the Anthropocene as a
design challenge.
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Klaus Lackner
Director, ASU Center for Negative Carbon Emissions
Professor, School of Sustainable Engineering and the Built Environment
The time line for developing technological solutions for global climate change is
growing short. When faced with complex systems, engineers are taught to
confine and simplify the problem. The fundamental problem is that human
activity is creating a vast imbalance in the global carbon cycle, which manifest
in the rapid accumulation of CO2 in the atmosphere. We have to close the
anthropogenic carbon cycling. In the future, if you choose a fossil fuel energy
source, than you will require carbon storage. Balancing the carbon cycle means
that if you put CO2 into the atmosphere, eventually you will have to take that
CO2 back out of the atmosphere again.

Braden Allenby
Director, Center for Earth Systems Engineering and Management
President's Professor and Lincoln Professor of Engineering and Ethics,
School of Sustainable Engineering and the Built Environment
We are living at a historic moment. Currently, we are self-deceived, blind, and
failing in the face of addressing climate change. At this crucial moment, we are
further confronted with an increasingly complex technological landscape and
institutional structure. Humans themselves are becoming part of the design space. Emerging technologies
and innovations like genetic engineering, radical life extension, augmented cognition and artificial
telepathy are changing the definition of what it means to be human. The Anthropocene is a place where
both humans and the planet are design spaces. We have no firm guidelines moving forward.
Reductionism will not help reduce the complexity of the human-planet system. We need strategies for
dealing with a higher level of complexity than we have ever encountered before.
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Trends and Attitudes Shaping the Anthropocene
We live at a crucial moment in history, not just recent history, or even human history,
but the entire 4.5 billion year history of our planet. The Anthropocene—the Age of
Humans—is defined by the actions of our species. We are a product of more than 3
billion years of biological evolution on Earth, and are unique in our ability to think,
plan, communicate, design, and build at massive, Earth-shaping scales.
Our collective future prosperity depends on our ability to realize the productivity and
intellectual potential of more than 7 billion people to manage our global impact. Yet, by
many measures, we are failing in this regard. Therefore, one of the first tasks of this
workshop was to reflect on trends shaping the Anthropocene so that we can better
position our efforts to encourage positive trends while addressing negative or
unsustainable trends.
Strikingly, workshop participants easily and even enthusiastically embraced the
opportunity to envision a positive 2116 despite trends that are typically seen as highly
negative. Trends and attitudes included:
1. Human population, which is a central driver of all Anthropocene trends. Although
human population continues to rise, most participants seemed to accept that global
human population will likely stabilize at levels of 7-15 billion people in the next 100
years and that this is a situation that, while challenging, can be managed in a
manner that enables a high quality of life for billions of people. Some seemed to be
striving for a new synthesis of the now-conventional view that human population
places immense strain on ecosystem services with the classic perspective that
viewed human population as a resource of novel ideas and solutions – including
solutions to the design and managerial challenges of Climate 3.0.
2. Energy demands, climate change, and anthropogenic CO2 emissions were called
out by participants as major drivers of change in the past 100 years that are
expected to continue through the next 100-200 years. Although fossil-free CO2
energy sources are a growing portion of global energy, these technologies are still
coming online far too slowly and far too late to avoid significant climate change.
Many participants accepted that the future will bring global intensification of
human activities, requiring that we substantially close anthropogenic cycling of
carbon, as well as other elements such as nitrogen and phosphorous. Use of fossil
carbon energy resources will require that the resulting carbon must be stored, and
that CO2 released into the atmosphere might need to be recaptured.
3. By far, the major emphasis among the participants was on social and human
drivers of trends in the Anthropocene—changes in the “human system”. Issues
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raised included: Increases in human lifespan that will alter perspectives on global
change and patterns of generational change; the rise of developing economies and
a trend toward increasing urbanization that will increase the intensity of trade,
while possibly altering our perceptions of nature; shifts in patterns of governance
that will reduce the power of nation-states; rising inequality among individuals
and nations that will strain social cohesion; and continued improvements in global
security that will continue to reduce violent conflicts between nation-states.

Visioning: What kind of world do we aspire to in 2116?
One of the most challenging aspects of Climate Design is that it plays out on very long
timescales compared to many human planning activities. Left alone, anthropogenic CO2
released into the atmosphere today will partition into the atmosphere, biosphere, and
surface ocean on a time scale of decades, but further natural attenuation of CO2 via
sequestration in the deep ocean and chemical weathering will take millennia. Energy
infrastructure—large scale capital investments—builds inertia into the integrated
system. The tremendous scale and cost of the global energy industry means that we
cannot easily change our planetary industrial trajectory. Changing course requires a
commitment that plays out over decades in multiple countries and cultures around the
world, and in the face of fluctuations in energy costs. Some climate interventions, such
as carbon dioxide removal (CDR) from the atmosphere, require almost 100 years of
sustained effort to reach full effect at the scales currently imagined.
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Given these long time constants, Climate Design requires a vision for the future that
spans at least a century. This is similar to trying to imagine the world we live in today
from the trenches of World War I—not an easy task. Nevertheless, we asked conference
participants to imagine what kind of world they aspire to achieve in 2116. We asked
participants to anticipate changes in population, technology, human life span, and how
these changes would manifest in everyday life.
The first step for building up a sense of a collective vision was to account for an array of
trends that the group believes will have a strong impact on the shape of the future.
These factors—technological, political, social, legal, environmental- are those that are
expected to give shape to—and indeed constrain—futures in the making. That is, while
visioning implies desirability, crafting a vision without considering the way the past
and present put limits on what is possible is naïve. Instead, a collective cataloguing of
driving forces of change expected to endure into the future helps to balance and temper
an imaginative, creative response with some pragmatic realism.
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Given the difficultly of the task and diverse academic backgrounds of the participants,
it was not surprising that there was a wide range of responses. For example, estimates
of human population in 2116 ranged from 7 - 15 billion people, which is similar to range
of estimates put forth by the United Nations.
We can do a fairly good job predicting the physical aspects of Earth’s climate system
into the next century. However, this group highlighted the fact that the biggest source
of uncertainty lies in the human system. Will humans embrace a continued path of
exponential growth, urbanization, and technologization? Will we retreat from current
trends and take a different tact? What will the global political situation look like 100
years from now?

Among the different views, the following points illustrate some of the main themes that
the group as a collective highlighted:
•

Stabilization of climate and environmental trends will require cooperation and
global collective action.
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•

•

•

•
•

•

It’s clear that positive futures will require a high degree of international
cooperation among governments, but it is far from clear what structure or
processes will lead to this outcome.
The group focused on a preferred future that featured minimal warfare, but also
cautioned that human history has not provided much evidence to support the
prospect of world peace. Some participants question whether this is realistic
considering increasing population and competition for resources.
The growing size and importance of cities may see the partial displacement of
national governments and rise of a constellation of city-states, which may be
more responsive to the pragmatic realities shaping everyday life.
There was disagreement about whether technological or social change would
dominate the next century, but agreement that change would be extensive.
There was widespread agreement that land-use patterns would come under
increasing management. Planning and management of urban and wilderness
spaces alike will be increasingly important given future population pressure.
There was also widespread agreement that changes in human characteristics,
especially much longer lifespans, would likely lead to not only population
trends, but changes in our human perspective and generational timescale.

Each of these considerations suggests for future research (e.g., another PlanetWorks
conference/workshop focused on cities). Through these visioning exercises we learned
a great deal about the constellation of factors that focused research programs ought to
take into account, and secondly, about the relative merits and challenges of striving to
envision positive, plausible or negative possible futures.
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Bold Strategic Moves
ASU has considerable strength and interest around the broad emerging area of
“Planetary Design” in general and “Climate Design” in particular. This strength was
represented by the wide range of participants attending the workshop.
Notable constellations (among many others) included: technical strength in planetary
geoscience and the evolution of global biogeochemical cycles in the School of Earth and
Space Exploration; environmental chemistry and energy technology in the School of
Molecular Sciences and the Center for
Negative Carbon Emissions; policy strength
and ecology expertise in the Global Institute
for Sustainability, School of Sustainability, the
School of Geographical Sciences and Urban
Planning, and the new Center for Biodiversity
Outcomes; future-oriented social science
strength in the School for Innovation in the
Future of Society; arts and humanities
perspectives in the Institute for Humanities
Research, the School of Arts, Media, and
Engineering, and the Center for Science and
Imagination; and next-generation internet-scale
education experiences through the emerging
Center for Education Through eXploration
(ETX), which aspires to train planetary
problem-solvers at planetary scale.
Still other areas of strength and interest were not represented at the workshop–notably,
ASU’s professional schools–but could easily be rallied in future efforts.
Participants agreed that fully leveraging ASU’s strengths across and between
disciplines to forge an identity as world leaders in Planetary Design and Climate
Design would represent a major step forward toward global engagement with the
Anthropocene and provide a path for ASU to assert unique leadership in the climate
area, especially with the advent of serious consideration by policy-makers of
geoengineering and other approaches to deliberate human intervention into climate.
Within this framework, and with these motivations, participants suggested a broad
range of possible strategic moves that ASU could adopt, as outlined below:
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Educational Initiatives
•

Establish a program in Climate Design/Planetary Management, possibly offered
as a Planetary Design certificate or graduate concentration, to advance thinking
in this area, establish ASU leadership, and train climate designers of the future.
Such a program could draw upon existing courses across ASU units to educate
the innovative, multi-talented, and entrepreneurial climate leaders of tomorrow.

•

Implement or expand annual case-based education research initiatives which
directly involve students in on-the-ground projects in climate design.

•

Collaborate with ASU Online/EdPlus and the new ETX Center, and with outside
entities such as Google, to develop a massive multi-player game-like online
platform for education and social science research into Earth systems
management. Such a learning and research experience would have built-in
reflexivity. Social science insights would come from studying learner’s decisions
when faced with choices on technology, values, and governance.

Institutional Development
•

Transform the ASU experience to put “planetary stewardship” at the core of
ASU culture.

•

Continue to cultivate a community of academics around the common
PlanetWorks core, through a variety of possible mechanisms. There was
widespread agreement that Government, Law, and Business are crucial partners
to pull into a growing community.

•

Create a Center for the Anthropocene–or institutionalize PlanetWorks–to:
o Study coupled human and natural systems
o Design for better outcomes of human behavior as influences on the planet
o Create a space for civil and contentious debate
o Lead a consortium of universities to leverage existing and potential
collaborations outside ASU
o Lead a Human Futures Initiative
o Lead a Climate Futures initiative.

•

Establish a mechanism to reward/recognize applied and interdisciplinary
projects at the tenure/promotion level. The motivation is that advancing the
notions of Planetary Design and Climate Design as rational future approaches to
the Anthropocene is not strictly a scholarly endeavor. Faculty engaged in this
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effort need to focus on public and policy engagement in ways that are not
usually recognized or rewarded. There is a need to define specific value for nontraditional academic “products”, i.e. – not papers, but multi-media
communication, applied projects in communities, etc.

Research and Knowledge Sharing
•

Establish an internationally visible PlanetWorks Post-Doctoral Program to
advance ASU leadership in Planetary and Climate Design.

•

Create a Climate Intervention Decision Center in collaboration with Decision
Center for a Desert Center and the Decision Theatre. Emphasis on decision
making, demonstration, ethics, alongside science and engineering.

•

Establish a Climate and Ecosystems Services Exchange to help communities and
governments evaluate the economic value of ecosystem services. Parallels with
the Walton Sustainability Solutions Initiatives.

•

Establish a Center for the Future to facilitate ASU leadership in futures scenario
planning and visioning.

•

Engage under-represented communities in the Climate Design discussion.
o Develop perspectives from the Global South, Native American
populations, etc.
o Foster self-sufficiency in global access to information in remote regions

Engagement and Solutions
•

Catalyze a planning process and present pathways towards making PHX carbon
neutral.

•

Design and implement various activities to reshape the public narrative around
the nature of the Anthropocene and a pragmatic future of planetary stewardship
rather than denial or despair.

•

ASU should aspire to become the first carbon negative university – carbon
negative, not neutral!
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Funding
•

Pursue truly interdisciplinary funding opportunities that bring together
humanities and physical sciences:
o NSF Coupled Human Natural Systems
o NSF STC
o NASA Astrobiology Program

•

Cultivate funding for applied and demonstration-scale projects.

•

Pursue private donors with a unique, pragmatic and realistic but optimistic
vision of humanities engagement with the climate (and planetary) future. This is
a vision that has broad appeal and little competition.

•

Engage funding policy-makers around climate intervention to shape future
opportunities in ways that play to ASU strengths in policy and decision science.
Recast the climate science of the future as largely a type of “decision science”.

•

Develop Earth observing capacity and associated NASA funding around
planetary monitoring – e.g., “climate diagnostics” – as an essential facet of any
design/management effort.
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