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A single big idea
We are confronting one overarching, counterintuitive, new idea:
Human beings are able to change the planet at global scale.
Only recently have a significant fraction of the world’s forests been
cleared and its fisheries depleted. Only recently have the surface
oceans become noticeably more acidic. Only recently has the
concentration of carbon dioxide in the atmosphere climbed far
outside its range during the past million years.
The anthropocene, a new word, is the geological period when
human actions dominate global-scale phenomena. It has already
started.
This big idea is unwelcome. We would rather live on a larger planet.

“Shooting the messenger”? No surprise.
Messengers bringing unwelcome news have been shot before.

Galileo argued that the earth wasn’t at the center of the
universe and was excommunicated.
Darwin argued that human beings were part of the animal
kingdom and was cruelly mocked.
The idea that humans can’t change our planet is as out-ofdate and wrong as the earth-centered universe and the
separate creation of Man. But all three ideas have such appeal
that they will fade away only very slowly.

Sea level may rise one meter per century
– or faster or slower.
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Source: T. Knutson, Geophysical Fluid Dynamics
Laboratory, NOAA. See:
http://www.gfdl.noaa.gov/~tk/climate_dynamics/climate_im
pact_webpage.html#section4

How much should we care?
Should we care more about impacts on some future
generation if we think it will be less capable, more
vulnerable, than we are?
Should we care more, if we think they will be almost
exactly like us?
How much do we care, and should we care, about 5
meters in 2500 versus one meter in 2100?

Beyond per capita

“Per capita” hides too much. Look inside countries. Projections
suggest that in 2030:
- More than half of the 1.2 billion high emitters will live outside the
OECD.
- The lower half of the world’s emitters will account for 8% of

Cosmopolitan ethics: Individual emissions
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Post-post-colonialism
The United Nations Framework Convention on Climate
Change – from 1992 when it was created until two months
ago – was a post-colonial international institution. It
established a two-tier world, the colonizers and the
colonized. It expressed guilt and entitlement.
At COP-21 in Paris in Dec 2015, humanity finally moved to a
one-tier world. At last, all nations are in the same boat.

We now have a post-post-colonial institution.

250 million of us in 500 years?

Billion
people

High:15.8, 2.6 kids/Mom

Medium:10.1, 2.1 kids/Mom
Peak at ≈
2050

Low: 6.2, 1.6 kids/Mom

dPop/dt: -0.8%/yr in 2100. If sustained, there would
be 2.8 billion in 2200 and 250 million in 2500.
Source: United Nations. http://esa.un.org/unpd/wpp/unpp/panel_population.htm

Planetary identity
In the process of taking climate change seriously,
we develop a planetary identity.
We augment our previous loyalties to family,
village, tribe, and nation.
We incorporate “cosmopolitan ethics,” where
fairness across individuals comes first, fairness
across nations second.

“Solutions” bring their own serious problems.
Every “solution” has a dark side.

Conservation
Renewables
“Clean coal”
Nuclear power
Geoengineering

Regimentation
Competing uses of land
Mining: worker and land impacts
Nuclear war
Technological hegemony

Iterative risk management: We must take into account both the
risks of disruption from climate change and the risks of
disruption from mitigation.
Given how much we will learn, bit by bit, an optimal path for
the rest of this century cannot be prescribed now.

Future coal plant with CCS {CO2 capture and storage)
Assume:
1000 MW coal plant
10 years of operation
60 m usable, vertically
10% porosity
1/3 of pore space is CO2
Result:
Horizontal footprint is
40 km2.
How long does the CO2 need to stay down?

Biocarbon: Balancing risks to earth and sky

Stock
Flow
Four carbon-related demands on land compete with traditional
demand, at the scale of hundreds of millions of hectares:
Biofuel
Biopower without CCS
Biopower with CCS
Biocarbon build-up in forests, soils

displacing fossil fuels

} scrubbing the atmosphere
} (“negative emissions”)

Conditionality for biocarbon
Suppose you were a forester or an agronomist in a world
where the carbon price was very high. You were told that
storing carbon was your only objective. What would you do?
Establish a monocrop? Pour on fertilizer? Be inventive.…

Conditionality for biocarbon
Suppose you were a forester or an agronomist in a world
where the carbon price was very high. You were told that
storing carbon was your only objective. What would you do?
Establish a monocrop? Pour on fertilizer? Be inventive.…
Now, change roles. You are the policy maker in the same
world. What conditionalities would you place on the carbon
market for biostocks in the interest of eliciting actions you
would welcome and deterring outcomes you would decry?

Geoengineering by imitating volcanoes
On June 15, 1991 (three
days after this photo) ,
Mt. Pinatubo. injected 10
million tons of sulfur into
the stratosphere.
The Earth’s average
surface temperature was
0.5oC cooler six months
later, then rebounded.

Two arguments for Geoengineering
1. The world may not get its act together:

2. The world does implement the necessary changes, but
low-probability nasty outcomes may arrive anyway.

Monsters behind the door
Steve Pacala calls the worst credible climate outcomes
“monsters behind the door.” The monsters include:
a three-meter rise in sea level by the end of this century
major alterations of the global hydrological cycle
major changes in forest cover
major emissions of greenhouse gases from the tundra.

The monsters open their door in a world we cannot rule out:
where strong positive feedbacks exist that lead the world to
spiral out of control.

Acute vs. chronic use of geoengineering
Acute: Use only in an emergency. It works
fast. But what is an emergency, and who
will identify it?

Chronic: Compensate for some fraction of
warming, starting soon. It could be cheap,
even taking risks into account. Humanity
may benefit by learning whether stronger
deployment is safe.
Slippery slope? Interest groups emerge and dominate.
The qualms of others are ignored.

Earth enhancement
Genetic engineering now allows enhancement of the human
species (prettier, taller, smarter,…)
Geoengineering will allow enhancement of the planet – notably,
the moderation of extreme events:
warmer winters where people want them
sweet
cooler summers where people want them
spots
less severe storms and droughts
But many species rely on extremes (niches).
See Michael Sandel, The Case Against Perfection. Enhancement
can be pursued to excess. The ability to savor the life we have
been “gifted” can be lost, as well as the random, the “unbidden.”

Patient Earth
“I will apply, for the benefit of the sick, all
measures that are required, avoiding those
twin traps of overtreatment and
therapeutic nihilism.”
Hippocrates

* Modern version of the Hippocratic oath, Louis Lasagna, 1964,
http://www.pbs.org/wgbh/nova/doctors/oath_modern.html

Our collective immortality
Very long time frames matter to us. They relate to our
collective immortality. We actually do care about the
quality of life of humans on this planet in 500 years.

It is time for a deep exploration of our collective future.
Traditional religions dwell on what happens to us as
individuals long-term – in heaven or hell, for example.
They have had little to say about what happens to
humankind collectively, long-term.
Imagine a new academic discipline focused on the
future of humanity. It may be called Destiny Studies.

Destiny Studies – a new academic field
Destiny Studies will provide disciplined analysis of our collective
future for various time frames.
50-year future:
poverty eradication
leapfrogging, low-carbon industrialization
shrinking, aging human populations
policy change and stranded assets
irreversibility and extinction of species
active intervention and the loss of the wild
500-year future – all the above and also:
obligations to distant generations habitability
UQ will have a Program in Destiny Studies within a decade.

