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Living ethically in a greenhouse
Robert H, Socolots and Mary R English

Tt was made clear at the December 2009 conference on climate change in
Copenhagen (Conférence of the Partles 15) that the nations of the world are
only beginning to concede that they face & common threar. It was widely
reported that there was a deep divide ac Copenhagen benween delegates from
“developed” countries and delegates from “developing” countries, and that
the depth of the anger of the delegates from developing countries surprised
the delegates from developed countrles. Should the anger have been surpsi-
sing? Not only had seme of the developed countsies — most notably, the
USA — failed to tzke significanc steps prior to the meeting to teduce
the Impacts of their economles on the climate, In addition, the developed
countries hed come to the meetng to revise the global structure of climare
change mitigadion such that all countries {or at least all of the major econo-
mies) would share the task. This arrangement, all conceded, entailed a sharp
departure from the previous structure, In place since the 1992 United Nations
Framework Convention on Climare Change, which dealc with equity across
nations by dividing the world into two groups of countries with "common
but differentlated responsibilities,” Only the group of "Annex 1° countyles
{approximately, the countries of the Organtzation for Economic Cooperadon
and Development plus Russia) was obligated to make legally binding miti-
gatlon commitments.

Qur chapter identifies a critical requirement for progress: the widespread
development of moral imaginadion, in order for many more h_:ldividuals to
develop a planetary identity that augments thelr other loyalties. We defend
a fresh formutation of equitable allocation of responsibility, We argue for
the merits-of aceounting rules that focus on the world's Individuals first and
its countries second. Such an accounting would trear equally all indivi-
duals whose contributions to globat emissions ate the same, Irrespective of
whether they live in the USA or in Bangladesh, This accounting would
therefare reflect individua! tfestyles, as well as the Instimtons In each
country that medlace fifestyles to creare environmental impacts.

e
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‘The next few decades are a crucial time to develop common values
and aspirations through dialog. There is a need, for example, 1o discuss the
desirability of a totally managed planet with many species of plants and
animals found only in botanical gardens and 200s, versus a world wich greater
randomness and wildness. Philosophers have a major role herz, Their pro-
fessional assignment has Jong been to think about and help bthers think
about what It means to be humen, Our chaprer argues that they now have an
addidonal task: to help us think about whar we 2s human beings shauld sirive
to accomplish during the millennia that e ahead.

We are mindful that most of our analysls is predicated on the future
bringing anly modest changes in the globally domlnant conceprualization
of the good life. Given such a premise, the global targers endorsed at
Copenhagen will be very hard to reach, Therefoze, our chapter necessarily
takes 2 positive view of the promise of technology to lead the way to an
environmentally safer world. We argue for a nuanced view of technology thac
presumes that the implementaton of every option can be done badly or well.

Returning to our orginal polnt, amaining the ultimate goal of long-term
CO, swbifization will require not only a techaological but also a moral
transformatlon: one that, we argue, necessitates cultivating a planetary iden-
tity using the tool of moral imagination, This morat transformation can
and shonld be fostered now. Realisteally, however, e will be stower to take
100t than a technologleaf transformation. Both the immediate technofegical
transformation and the fundamental moral cransformatlon ate essendial.

STRUCTURE OF OUR ARGUMENT

The plobal dimare change problem Intersects ethics in coundess places.
Many of these intersections ace well mapped, because they have been
encountered with other environmental issues, Here, we seek to identify
nine major intersections of climate change and ethics. The fitst four concern
the planet. The remaining five concern humans, individually and collectively.

From the point of vlew of the planes:

1 The problem for the Earth is making room for afl of us,

2 The Earth has provided us coastlines for cities and weather for agri-
culture, but it has had many coastlines and ail sorts of weather, and
they will change again,

3 The Barth’s climate s being changed by us at an unprecedented rate,

4 Sclutions that can limit climate change are not innocucus,

From the point of view of humans:

5 Bach person’s “share” of furure CO, emlsslons must be small,
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6 Regardless of where they live, the world’s individuals with the largest
emissions must reduce their emissions to much lower levels.

7 Global climate change raises buth the oppornunity and the necessicy of
forging a “planerary” identity, using the tool of moral imegination,

8 Global climate change 2lso raises the opportunity and necessity of
cultivating prospicience.

9 We should focus on managing the climate change problem, not an
“solving” it.

I THE PROBLEM FOR THE EARTH 18 MAKING
ROOM POR ALL OF US

"The Barth is small, relative to the demands we put upon Ir. Qur demands
result from values of self-realization and equal opgormunity coupled with
consumer values. Many of these values have become widespread only in
the past century. In short, global climate change is a consequence of the
success of the modern agenda. The good life is nearly universally defined as
exuberant consumerism; in other words, as the self-gratifying acquisition of
plentiful and varied goods, services, and experiences. This conception of
the good lifs can and should be challenged — see Section 7 below ~ but for
now, it is 2 major force behind the rapid increase in the emlissiens of CO,
and other greenhoiise gases.

The problem of global climate change is exacetbated by global popula-
tlon grawth. The colliston of economic and population growth with envi-
ronmental limlts was promlnently foretold in the 19705, but we collectively
choss to disparage and shun the messenger. As a result, the need for action
is even mote urgent than if we had started 1o acc thirty years ago. In 1960,
when the possible effects of CO, were first being recognized, the global
population was 3 billion. By 1980, the global population had grown to nearly
4.5 billion, and In early 2008 it was nearly 6.7 billion. Looking forward,
however, rapid upward or downward changes In global population are not
expected, Fhe climb in global population is now less steep, because the
transition to teplacement-leve! birthrates is largely accomglished In many
parts of the world. As for a furure decline, perhaps our descendants will Bnd 2
graceful way to reduce the global population witheut war or pestilence - say,
down to the 1950 level of 2.5 billion by 2200, If that happens, It will become

* Donella H. Mnd‘urws.]org:n Randess, Dennis L. Meadows, and Willlam W. Behrens I, The Limlt
1o Groweth: A Report for the Chub of Reme's Project on the Predlorment of Maakind (New York: Potomac
Assochies, 1972}
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easier for humans 1o fit on the planet. The time scale, however, Is longer than
the one we are considering here.

As Socrates famously said of morality, "We are discussing no smafl matter,
but hew we ought to live” In the following sections, we concentrate on
carbon-intensive human pracdces bue do not deal with the lssue of human
reproduction. Nevertheless, that too is a question of how we aughe to live.

2 THE EARTH HAS PROVIDED US COASTLINES FOR
CITIES AND WRATHER FOR AGRICULTURE, BUT IT
HAS HAD MANY COASTLINES AND ALL SORTS OF
WHBATHER, AND THEY WELL CHANGE AGAIN

Historlcally, we shaped our civillzations around parteular environmental
cireumstances: We bullt our citles rear rivers and coasts, and we planted aur
crops where the tain fell, These practices were logical at the timte, buc they
are not fortuitous given global climate change. When the earth emerged
from the last fcz age, the sea level rose nearly 100 meters, but sea level has
changed very little during the pedod of human seclement. A rise of another
¢ meters could result if either the fce sheer on Greenland or the fce sheet
in West Antarctica were ta slide entirely into the sea,

The consequences ofsea-level rise for twe parts of the world, one rich and
one poor, are seen In' Flgures 1 and 2. Already severely affected by storm
surges, Bangfadesh is one of the nations most vulnerable to sea-level rise, It
is also one of the wotld’s poorest nations.”

Climate change can mean disruption for farmers as a result of an over-
abundance of watet In some places and drought in others. Effects can be
subtle. In Australfa, for example, a persistent drought has led rice farmers to
sell some of their Jand and water tights to wine praducers, who can produce
a crop of equal or greater monetary value from each acre with one-third
as much water. The Dendliquin mill, the Jargest rice mill in the Southern
Hemisphere, once processed enough rice to meet the needs of 20 miilion
people but is now mothballed.?

With severe and perslstent ooding, drought, and other envirenmentat
conditlons triggered by climate change, will resetdement be necessary? If so,
there will be massive human costs, largely endured by some of the world's

poorest people.
* UNEP/GRID-Asendal, "Potenthaf Impacs of Climare Change,™ Vita! Climate Graphics, enline ac,

wrw.grida nefdimaceiintys.him,
? Kelth Bradsher, “A Droughe In Australta, A Globsl Stormgs of Rice,” Naw York Tomes, Apsil 17, 2008,
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Potentlal impact of sea-level rise on Bangladeash

Today |,
Total population: 112 millan
Totad lznd area: 134,000 km?

3

1.5m ~ Impact

Total population affected: 17 miltion {15%)
Total fand area affected: 22,000 kn? (15%)

2 metras

B matres

Figure 2 Effect on Bangladesh of a kg-merer sea-level tise.

)
¥

3 THE EARTH'S CLIMATE S BEING CHANGED BY US
AT AN UNPRECEDENTED RATE

The climate change problem can be conceptuslized by representing the
"CO, in the atmosphere as a bachib {Figure 3). Here, we discuss only
CO, ~— the largest contriburor to greenhouse gas emissions — while noting
that other gases, especially methane, also are Importane to the total
plcture,

As shown in Figure 3, the quantity of CO, In the atmosphere today is
approximately 3,000 billion metric tons, which equals a concentration of
390 parts per miilion (ppm}. Adding 7.7 billion metric tons of CO, (in
which there are 2.1 billion meteic tons of carbon) raises the cencentration of
CO, in the atmosphere abouc ane part per million. In the 250 yeas since
the "preindustrial” {l.., pre-r750) era, we have added as much CO, o the
atmosphere as was added during the 20,000 years of emeigence from the
depth of the last ice age. With only 1,400 billton more metric tons of CO, in
the atmosphere, we will have doubled the concentration of CO, relative to
preindustrial levels.

utheastern Gulf states in the USA resulddng from sea-level dses of 1, 2, 4, and B meters,

.

Souree: T. Knuwson, Geophysical Fluid Dynamics Laboratory, Mational Occanic and Armospheric Admlniscadon.

Figure 1 New coasdines for the so

1 metrg

4 matres
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ATMOSPHERE
—gm—— N ——

“Doubled” €O, =] 4400 (570)
Today 3000 (350}
Pra-industriat 2200 (285)
Glaclat 1408 (3580}

bifons of (ppm}
lons CO;,

Figure 3 Past, presenr, and poreniial furire Jevels of O, In the acmosphere.

FossH fuel
burning

30 B ATMOSPHERE

§ ~
15 biltton tons addad
every year

tand biosphere (net)
=8 4+ =7 = 15billlon tons goout

Figare 4 Net annual globa! Increase in CO, today.

The bathtub hes bwo diains, however (Figure 4). While 30 billion
metric tons of CO, are added from burning fossil fuels annually {about
4.5 metric tons per capita globally, at the current population 'slze}, it is
estimared that today the ocean: draln 2nd the land drain together remove
about 15 billion metric tons of CO, annually. Much less clear is how the
two drains (technically, these drains are called “sinks™) divide the job.
(Note thar the symbol = In Figure 4 means “approximately™; the appor-
tlonment of the toeal removal of 15 billion metric tons of CO, per year
between the land and the ocean sinks is sll uncertzin) The ocean
becomes mere acidic as a result of the CO, entesing at the ocean surface,

Living ethically in a greenhouse 177

50 4 Billions of tons of CO, . A
emitted per year éq& o
A% o

30  Historical o T 0, YRR
emissions
.

Stabilized
concentration

1950 2000 20590 2100
3
Figure § The stabilzadon tiangle.

Why the land today is absorbing CO, is not well understoed: evidently, in
spite of human-caused deforestation, the forests snd other planclife of the
plaret are gaining carbon; we know that this has not always been so —~ even
In the past century.*

We have not always emitted CO, at the cuzcent global rate of 30
billion metric tons per year, As recendy as 1950, che total global CO,
emissions rate was abour 6 billion metric tons annually, or approximately
2.4 merric tons per capita at the 1950 global population of roughly 2.
billion, To stabilize CO, emissions at 2 level jusc below the 4,400 line in
Flgure 3, we need to hold toral global CO, emissions at no more than 30
billion metric tons annualfly over the next 5o yeas as an interim goal and
then drop to no more thar 10 billion metric tons annually after another
5o years. The first 50 years of this job is captured by the “stabllization
ulangle” (Figure 5).

We have delayed long enough. If we defay yet longer, what will che
consequences be, and on whom will they fall most heavily?

4 Reberr H. Socolow and $au-Hal Lam, “Good Enough Tools for Glabal Warming Policy Making,"
Philsigphical Transactions of the Rayal Secirty, 165 (1007, pp- Bo7—934-
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l”’
/l'
g0 Billlons of tons of CO, . 'f"
emitted per year +

304  Histarical
emisstons \

stabilized
concentration

1950 2000 2050 2100
Figure § Srabiflzation wedges.

4 SOLUTIONS THAT CAN LIMIT CLIMATE
CHANGE ARE NOQT INNOCUOUS

Despite the urgency of the problem, it can be managed. The world today
has a tersibly inefficlent energy system; most of the “physical plant” that we
will have 50 yeats from now has not yet been built; CO, emissions have just
begun to be priced. The need for CO, emission reductions is pressing, but
opportunities sbound. .

Elsewhere,’ It has been pointed our that the problem of managing climate
change can be decomposed into *wedge strategles™ using curcent techno-
logies. Taken together, these wedges enable addressing the climate change
problem — not forever, but for the next 5o years {Figure 6).

A Swedge” Is a strategy - already commercially available — to reduce CO,
emissions by 4 billién metrdc tons per year in 50 years, for a total reduction
of 100 billion metric tons over the so-year period (Flgure 7).

! Szephen W, Pacala and Roberr H, Socolom, “Stabilizadon Wedges: Soling the Climare Problem for
the Next 5o Years with Curcent Technologies,” Science , 305 (1004), pp. 968-971, (Note that in this
chapter, & wedge Is slighdy smaller: Ong billion metrlc tons of carbon per pear not emiteed ia 5o
years, One blifion metric tons of catbon It 3.67 bitllon metric tons of CO,) Also see Robert
H. Sacolow and Stephen W. Pacale, "A Plan to Keep Cubon in Check,” Scieatific American, 9.
no, 3 (16086, pp. so-57.
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4 blllton tons
of COy per year

" - Total =100 billlon tons of €0,

S50 years
Figure 7 A wedge.

The stabilizatfon triangle can be filled with eight wedges in such
categories as:
efficient use of fuel through, e.g., hybrid vehicies, mass transit, rail
freight, and reductions in vehicle miles traveled
substituting  accestibifity for mobility through, eg, video-
canferencing and at-home delivery of goods and services
efficient use of electriclty through, e.g., improved motors and lighting
caprure and reuse of wasted energy chrough, e.g., heat recycling and
cogeneration of electrcity
“decarbonized” electricity from, e.g., nuclear power, wind turbines,
and cozl with CO, caprure and storage
“decatbonized” fuuel — e.., blofurels and geothermal heating and cooling
methane management.
To these pragmatic technologies that are well understood we may be zble
to add other, more radical climate change management measures through
"earth enginesring” technologies. The two most discussed examples are
(t) tuning the atmospheric CO, concentration by capturing large amounts
of CO, directly from the ajr and storing it underground, and (2) compen-
sating for global warming with global “dimming” by placing ceffective
particles in the upper atmosphere.® We may also be able to benefit from
the arrival of commercially viable nuclear fuston and other options still
much in the research stage today.

Meither the current technologies for managing climate change nor the
prospective, more sweeping technologies are innecuous.” Tt is 2 misconception

-

¥ 1.1 Blackstock, D, §. Batristl, X, Caldeira, D, M, Eardley, 1.1 Katr, D, W, Kelth, A, A, N, Patdinos,
D P. Schrag, R.H. Socolow, and 8. E. Kaoaln, Climate Engineering Responser ta Climare Emergentics
{S20ra Barhara, CA: Novim, 2009} (archived oaline 2 hup/farxtv.org/pdffogoz.5140).

? Madonal Research Council, Hidden Costs of Energre Unipriced Consequences of Energy Prodectlon and

Use (Washingron, DYC: Narional Academies Press, 2005},
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to think that the technolagical alternatives we can draw upon are wichout
flaws and that only a combinadion of conspiracy and inertia prevents us
from sailing into calm waters.

On the contrary, every alternative is problematic, from scemingly benign
wind energy,’ to deeply complex biofuel,’ 1o geopolitically challenging
nuclear power." Energy conservadon may mezn regimentation; nuclear
power is haunted by questions abaut waste management and nuclear pro-
liferation; coal — often called “clean™ when emisslons at power plants are
conerolled — stll can produce detrimental effects on miners, surface water
and ground water, and the Jand mined; and renewable energy at large scale
can make immoderate demands on fand. Implementadon in all instances can
be dome badly or well, The cure can 2ll too readily become worse than che
disease. Buge it does not have o,

“Solution science” — that is, the study of the environmental and social
costs and benefits of stabilizacion strategfes — 1s emerging, Through this
stady, which is necessarily interdisciplinary, solutons can be examined for
flaves as well as benefits, Ultimately, however, no single selution will suffice,
Portfolios of salutions will be needed. And ultimately, the choices about
which sclutlons to pursue and which to forego wilt be political and ethicat
choices, based en individual and collective values, We individually and
collectively will need to answer the question: Wha criteria should we use to
compare the disruption triggered by various sofutians with the disuption
" uiggered by climate change?

5 BACH PERSON'S “SHARE"” OF FUTURE CO,
EMISSIONS MUST BE SMALL

To achleve fong-term stabilization, roughly 1o billion metric tons of CO,
emissions per year can be emitted: that is, one-third of today’s global CO,
emissions rate (Figute 8). If the flat path and follow-on descending path in
Figure 5 were followed, this rate would be reached in 2100, Comparing

¥ Nadonat Research Council, Ensironmemtal fmparts of Wind-Energy Projects (Washingron, DG
Nadenal Academles Press, 1007),

* D. Tilman, Robert H, Socolow, ], A. Foley, . Hill, Fric Larson, L. R, Eynd, Stephen V. Pacala,
J. Reilly, Timothy Searchinger, C. Sommerville, and Robers H. Willlams, “Benefichal Blofuels The
Focd, Enecgy, and Enviroament Trikemma,” Sticrce. 325, 19, 5538 (1009%, pp. 270272 See adso
Roberr H. Socolow, . A Faley, . Hill, Exc Larson, L R. Lynd, Stephen W. Pacah, }. Reilly,
Thmothy Searchinger, C. Sammerviile, and Roberr H, Williams, “Response to Leteers to the Editor,”
Seience, 326 {1009), p. 1344

** Robert H. Socolow and Aleander Ghser, “Balancing Riskss Nuclear Brorgy and Climate Change,”
Daditus | 133, na. 4 (2005), pp. 344,
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Fosstl fue!
burning

10 e
billiors
tans go in

ATMOSPHERE

0 bH‘I‘:nn tons added
every year

Land biosphere (net)
g0 9 = 10blllfon tons go ocut
Figure 3 Allowable glabal CO, emtssions at "sabifizaon.”

Figures 4 and 8, we see thdt we get this answer by assuming (arbitraily) thae
at that fature time the tersestrial biosphere will be carbon neutral and the
ocean uptake of CO, will be slighdy larger than today.

Dividing target global CO, emissions by the growing world population
reveals that “stabilization” — that is, a toral CO, emissions rate that wilt
not contribute to further global climate changs — is at a very low tevel of
individual emissions. It is not sufficlent simply to limit emissions in the
prosperous parts of the world. I per capita emissions from the fess prosper-
ous natiens of the world — for example, non-members of the Organizatian
for Economic Co-operation and Development (QEGD) — were allowed to
filly “catch up,” the planet would be overwhelmed by CO, emissions.
Indeed, total emissions in non-OECD) countries already are roughly half of
the global total {Figure g},

In a climate-stabllized world, the CO, emlssions per capita would be
equal to those of peaple today whom no one would call well-off. What are
the implications of this ineluctable fict for both the less prosperous and
the more prosperous people of the warld?

One implication Is that to reach such z low leve! of global emisslons, the
world will have to implement low-carbon technalogies widely and aggees-
stvely. As this happens, everyone’s CO, emissions will fall, even If they
are dolng exactly what they have done before: lighting their bedrooms, for
example, Another implicatlon is that, as seen In the next section, there Is
toom for the world’s least prosperous people to Increase their fossil Fuel




Share of CO,

emissions in 2002

NON-DECD 48%

OECD 52%

North America and Mexico

G scuthvsoutheast Asis Mm]] Former Soviet Bloc

m Africa

" Central Amerlcs and South America

Europe

ﬁ East Asln and Oceanla

Figure 9 200z CO, emissions, by zegion.
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emission rates now, even while the required decarbonization of the global
economy Is getting under way. The poor can be allowed — Indeed, enabled
to use diesel engines for villzge-scale power; liquid propane gas for cooking;
grid-connected electeicley for lights, refrigerators, and cell-phone charging;
and gasoline for motorbikes. A third implication, also discussed in the next
section, is that the world’s individuals with the largest CO, emissions must
drastleaily cut their emissions.

6 REGARDLESS OF WHERE THEY LIVH, THE WORLD'S
s INDIVIDUALS WITH THE LARGEST EMISSIONS MUST
REDUGE THEIR EMISSIONS TO MUCH LOWER LEVRLS

As of 2003, the mean per capita CO, emlssions level was 4.1 metric tons
per year, but the distribution of emissions among people was extremely
skewed, Only 27 percesit of the world’s population, or about 1.7 blllien
people, were above the mean, and chey emitted 79 percencof the total global
CO, emissions. Some of these 1.7 billion people are very rich; others, barely
not poor, Moreover, only about 54 percent {about goo million} lived in the
OECD nations. The othess (about 8oo million) lived in developing nations.
Far 2030, zccording to a model embedding assumptions about wends in
population and consugmption, the individual CO, emissions of 2.8 billion
people will exceed the 2003 mean, and 62 percent (more then 1.7 billtan) of
them will live in non-OECD natons.”

Evidendy, the world needs 2 new conceprualization of global burden-
sharing that takes Into account the poor in tich countries and the rich in
poor countries. The "greenhouse develapment rights”™ {GDR) framework
of Baer, et 1™ makes a similac point. The basic ethical implications are
clear: Distributlve justice In CO, emissions is not only about rich and poor
ratlons but also about rich and poor individuals. “Common bur differ-
entiated responsibilities,” since first invoked in 1992 in the United Natlons
Framework Convention on Climate Change, has been understood to refer
to natlons. This view has led to stalemate.

What sort of allocation scheme across the world's countries might emerge iF
one begins with a focus on the emissions of Individuals? Figure 1o shows one

" Sholbsl Chakeavarey, Ananth Chikkatur, Heleen de Coninek, Stephen Pacale, Robert Socolow, and
Massfmo Tavenl, “Shadng Globz! €O, Emission Reductons Among One Billion High Emltess,”
Proveedings of the Mariomal Acedemy of Sclencer of the USA, 106, no. 29 (2009), pp. uids-utss
{dok10.1673/pnas,0505131106),

" Paul Bacr, Tom Athenaslon, Stran Karths, and Erle Kemp-Benedice, The Greenbuise Develspment
Rights Frameuark: The Rightto Develap in a Climstz Consirained Wartd, tev. 1nd edn (Bedin: Helardch
Ball Foundarion, Christiun Ald, EcoBquiry. and the Stockholm Environment Insdmite, 2008},
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Figute 10 Projected distribution of global emisstons across the
word's Individuals In 2030 and assaciated numerical constructions
televant to 2 proposed scheme for equitable distribution across countries,

Sourcc:'S. Chakravarcy ¢t 2l, "Sharing Global CO, Embsston
Reductions Among One Billion High Bmiteers,” Procerdings
of the National Academy of Seiences of the USA, 106; 11884-11838,

approach, where the world's total emissions are allocated across all of the
world's individuals, wha are lined up left to right, with the highest-emitting
Individuals on the left. The curve shows projected global emissions in 2030 and
was ceeated with the help of recent national income distributlons, assumptions
about future regional emissiens growth, and a few addidenal assumptions.”
The glebal population In 2030 is assmed to be 8.1 billion people, and the tatal
annual emissions of CO, in 2030 are assumed o' 43 billion metric tons, based
on 2007 Energy Informatlon Administration informatien,

Imagine that the world's nattons lool ac this projected fevel of emissions
and decide, collectively, that it is too large. Instead, say, the world dectdes
chat it would be more prudent for 2030 emissions to be only 30 billlon

% Chekravary e al, “Shading Global C©, Emlgsion Reducrons,”

. 2.7 billlen people with ve;'y 4
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rmetric tons of COy; L.e., 13 billion metric tons of CQy less, or roughly the
same as today. (This Is just an example; in Copenhagen in December 2009
much of the world was discussing, implicitly, 2 somewhat tougher targer.)
The horizental line marked “30° corresponds to this chaice. The gray area at

the upper left bounded at the bottom by “30° cérrespands to the nceded

reduction of 13 billion metic wns of CO,. It results when the 1.1 billion

individuals with the highest emlssions al} eap their 2030 emissions at 10.8

metsdc rons of CO,. Each counuy looks into the emissions of those of Les

{nhabitants who are indluded in these 1.1 billion people and works out its

chare of the emissions in the gray atea, which corresponds to that nation’s

allocadion of the globat emissions reduccion. (In this specific analysis, the

emissions of zyc million individuals living in the USA znd 300 million

individuals living in China exceed the cap. Because China's high-smitting
individuals emit less, however, the magnitade of China’s obligation for
emnisstons reduction in-2030 is smaller.) The scheme leaves It to every
country to choose how It achieves its targered reduction of emissions.

Shifting the borom boundary at the left downwazd to *30P" 10 include
the black area immediately below the gray area corresponds to keeping the
global emissions targer unchanged but modifying the scheme so as to pay
spectat awcention to the world's very poor. These people closely correspond
to the 2.7 billion lowest-emitting individuels represenced in the light gray
area at the exueme right, The extra emissions reduction allows the emis-
sions of these individuals to be raised to 1 metric ton of CO, per year. The
two black regions on the graph have the seme area. Taking global poverry
into account for this particular analysis, the global target of no more than 30
billion metric tons of CO, emlissions for 2030 is achieved when the
individual ceiling & 9.6 metric tons per year, Before the world acts, 1.3
billion peaple have emissions above that level and 2.7 billion people have
emissions below 1 metric ton of CO, per year.
Concelvably, a conceprualization tha treats all of the world's high emitters

alike and all of Its low emiteers alike, no mateer where they live, may beable o
brezk the international logjam and free diplomacy to invent new solutions.

7 GLOBAL CLIMATE CHANGE RAISES BOTH THE
OPPORTUNITY AND THR NECESSITY OF FORGING A
“SLANETARY” IDENTITY, USING THE TOOL OF MORAL
IMAGINATION

We each have multiple social Identities as individuals, family members,
members of 2 community or tribe, and members of nested political entities
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such as che village, the province, and the natien. Do our individual values
and collective norms change as large numbers of us feel that, in addition, we
owe allegiance to the planet 2nd all of its people?

A planetaty ldentity decreases the likelihood chac I will see remote
humans as alien, not worthy of moral consideracion. It also increases the
likelihood that I will be interested in the survival of other species sharing
the planet with me. The emergence of planeterians may be a silver lining
in the dark cloud of global climate change. To make the radical changes
needed in our CO, emission practices, a planetary identity may be neces-
sary. To develop this Identity, however, moral imagination will be required.
We must individually and collectively overcome our predispesition to see
moral issues through narcow lenses.,

Moral imagination has been called the ability 1o discover and evaluate
possibilicies that are not merely determined by a pardeular circumstance,
with that circumstance’s operative mental models, nor framed by 2 set of
rudes or rule-governed concerns.™ Iralso has been described as the ability to
form mental constructions of what Is not real to oneself, permiting one 1o
create possible worlds that are either morally better o worse than the world
as we find it.”

As noted by Arnald and Hartman,™ moral imagination has its roots in
the work of philosephers several centuries ago: in particular, that of David
Hume (A Treative of Human Mature) and Immanue] Kant (Critique of Pure
Reasori). In addition, the early twentieth-century wotk of John Dewey, a
philosopher, psychologist, and educater who advocated pragmatism, has
contributed to contemporary cancepts of moral Imagination.” For exam-
ple, John Bewey said of imagination that “only imaginarive vislon ellcits
the possibilities that are interwoven within the texture of the zacrual, ™™®

In the past 20 years, moral Imagination as & tool for ethical inquiry has
been developed by philosophers such as John Kekes,”? who nated that
moral imagination can have not only an exploratory bur also a corrective

H Pauicia H. Wechone, Moral fmagination and Managenenr Deciiion-Miking [New Yorks Oxford
Untrerslty Press, 1099)

* Deals G. Asnold and Laura P, Haroman, “Mora Imaginition and the Furure of Swweauhops,” Burfmes
and Saclety Rertow, 108 (2003}, pp. 415461

W Tid.

7 Steven Fesmlve, Jobn Dewey and Morad Imaginetion: Pragmation in Echics (Indianapolis, IN: Indiana
University Press, 1003).

" I8k, . 69 (quoting Dewey In Ar ar Egperience, 1a34).

7 Joha Kekes, "Mocal Imagination, Freedom, and the Humantdes,” dmerican Phifassphical Quarterly,
23, ne, 2 (Apil 1591), pp. 1o1-101,

s
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funcdon; and Mark Johnson,*® who noted that moral reasoning s basifnily
imaginative, because ic uses imaginative structures such as 1mages, narrstnvcs,
and metaphors, Over the pasc dozen years, business ethicists in pafucular
{e.g., Patricia Werhane, Denis G, Amold) have developed and applied the
tool of moral imagination. : -

Werhane has identified several requisices for moral Imagination:

+ being self-reflective about both oneself and ene’s situation
disengaging from one’s situation and being aware of the mental model
or “script” dominating that situation
« imagining new possibilities outside the preyailing Tnent.al rn.odel )
evaluating from a moral point of view both the original sitation Eancl its
dominanc menraf models and the new possibilldes one has 1ma;mcd.
Moral imagination differs from conventipnal moral reas:oxﬁng in two
important ways. On the one hand, moral imagination avoids the f:gidu:y
that can come from relying mainly on absuact rules such as ‘prinapules of
distributive justice {e.g, the principle of equal shares, the prh:cnple of from
each according to his ability, 10 each according to his need,” or che differ-
ence principle of Jehn Rawls™) or ebstrace procedures such as cost/benefit
analysis. On the other hand, moral imagination avoids the narrOWnNLss
and, arguably, the flaccidness and moral relativism that can cha_;actf:r_tze
purely situated moral reasonlag, As Amold and Hartman note,” citing
Kekes: “Withour the exercise of moral imagination, cultural myopia, Mef"
logy, and Hmited experience can individually and collectively constrain
one's moral outlook.” B _

Mora! imagination is necessary but not sufficient for decision-making,

Moral imagination gives us freedom from our daily mental queh, but
we zlso need to be able to give good ressons for our judgments, lfonly‘ to
communicate them to others. According to Wechane, “a wel.l—ﬁm::tin-mng
toral imzgination needs mosal reasoning skills to amplify and jusuﬁr intu-
itions, abstract and amplify what we learn from stories and cases, lmklz:zgsnhese
together in what one hopes is a coherent and relevant poine of view.

% Motk Johnson, Meral Fotaginasion: Fup Brations of Cognitive Seienet,  for Evhice {(Universicy of Chicsgo

= g;’::;;sf:])l‘ffsrﬂf Fnaginarian. Alsa see Purdda H. Werhane, "Moral Imaglaaden and Systems
Thinking," fosmal of Buxiness Etbler, 18 {1004}, pp. 3342

1 John Rawls, A Fheory of fretice (Cambridge, A Harvard Unhversiry Press, w71,

= 1d and Haruman, “Moral Imagination.”

" A\;:;mt, Mu:HmAgimrfm Also see Patricia H. Weihane, “A Place fot Philosophers in Applké
Echics and the Role of Moral Rezsoatog In Mol Imagination: A Respoase to Richard Rorey;
Bratnacr Ethies Quarieely, 18, no, 3 (2006), pp. 401408,

3 Werhane, “A Place for Philosophers,” p. 405
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As with traditional moral reasoning, moral Imagination and judgment
wiere initially conceived as operating mainly at the individual level but can
aperate ar collective levels as well, Drawing on systems thinking and the
work of Henk van Lufjk, Werhane™® has extended the concept of moral
imagination to the organizational and systems levels. She notes that each
system or subsystem is goal-oriented, and that chis poel-orentation
together with the structure and interrelationships shaped by the goals —
accounts for the system’s normative dimensions. “On every level, the way
we frame the goals, the procedures and what netwerks we 1ake into zccount
makes a difference in what we discover and what we neglect.”™ Systems,
like Individuals, use mental models. As wich an individual’s mencal models,
a systent's meneal models can be challenged by moral imagination — in
particular, by dispassionate self-cvaluation,

The concept of moral imaginatien and judgment can be applied to the
problem of global climate change ac the levels of individuals, organizations
and institutions, and political economies, Global climate change poses the
challenge of balancing a critical bue diffuse goat — the reduction of green-
house gases — with more immediate and thus seemingly more vital goals.
For example, an immediate goal for bath individuals and collectividies is
well-being. Typically, as discussed in Section 1, modern conceptions ofwell-
being are transhated Into consumerism — Le., the acquisition of abundant
and varied goods, services, and experiences. Using the tool of moral ima-
giration, however, well-being can be coupled with virtue and uncoupled
from purely material prospecity. The “good life” (or endaimonia) can take
on a meaning that includes material simplicicy as well as caring about and
for athers,

Global climate change also poses the challenge of balancing a temporally
and spatially vast problem with pressing responsibilities to oneself and
proximate others. Through moral imagination and judgment, however, we
can Individually and collectively realize that these pressing quotidian respon-
sibilities can and should share the stzge with our planetary responsibilicies.
One set of responsibilities does not tewmp the other. Becawse immediate
tesponsibilities are tangible while planetary responsibilities are dauntingly
huge, [t Is tempting to duck, ostrich-like, when confronted with the later.
One possible answer is to recagnize that no single person or collectivity can
“salve” the glabal climate change problem, but, as discussed In Sectlon 8, all
need to cuftivate prospicience, and, as discussed in Section 9, all can conteib-
ute to stcp-wise management of the global climate change problem,

* Wethane, "Moral Imaginadon and Syxcems Thinking" * I, p. 36.
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8 GLOBAL CLIMATE CHAMNGE ALS0O RAISES
THE OPPORTUNITY AND NECESSITY
OF CULTIVATING PROSPICIENCE

Prospicienes is defined in the Oxford Englich Dictionary as "r.'l?e action of
locking forward, foresight.” Derived from the Lain praspicieniia, the \‘vord
is rarely used today. It can take on new meaning, however, to describe a
new, much-needed intellecrual domain, Prospicience can be thought of as
“the art and science of looking ahead.” In the past few decades we have
become aware of our deep past: the history of auy Univesse, our Earth, and
life at the genomic level. Can we achieve a comparably sophisticared sense
of the Farth and human civilization at various future times?

For example, national populations thar climb to 2 constant level and are
stable ever after do not seem likely, Mor does 2 world in which we have alt
become middle class, live in peace and tend our gardens, and have srfwothiy
functioning national and global inscirudons, Instead, ditecdy ahead isan era
of counties with falling'as well as rising populations, entrenched poverty
in specific places, sheinking witderness, and conflict over access to water,
food, minerals, and fusels. Many of us have long assumed that our children
and grandchildren will be richer than we are, but environmc.ntal concerns
force us to examine this assurption. In the face of global climate chalnge,
resource scarcity, and 4n Increasing world population, what issues are likely
to arise, when, with what options? ]

Prospicience can help us sorc out our individual and collective goals and
responsibilities for distinct time frames: for example, the next 5 years versus
the next so years versus the next 500 years, The debate over c:f:bon capiure
and storage, like the debate over radioactive waste storage, raises questions
about what we can feasibly do now or In the near fiture, in lght of what we
know 2nd don’t know abour the distant future. As discussed in Section 9,
we must act in the face of necessarily parial knowdedge.

9 WESHOULD FOCUS ON MANAGING THE CLIMATE
n
CHANGE PROBLEM, NOT ON "SOLVING IT

In Section 3, we Identified a path of constant glebal emissions at teday’s rate,
30 billion metric tons of CO, peryear, for the nexthalf-century (F.igun: sk In
Secrion 6, we further identified a scheme that would result in nat%cna.l
allocatlons 1o achieve this goal, based on 2 cap on the world’s high emitters
and a floor on the world's low emiteets (Figure 1o}, Figure 5, fusthermare,
shows 2 world thatachieves a longer-term balance of CO, flows into and out
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of the atmasphere, but afier not 50 bt 100 years, when the emissions rate
falls ta 1o billion metric tons per year,

Our primaty focus needs to be on what we should be doing now and
in the next few decader, We have to slow the superanker before ics course
can be reversed. This will require technologles available today, hut today's
technologies will not in themselves suffive. Using them, we must act now,
but we alse must lay the foundatjon for the future: for both beceer teche
nolagies and berter-informed sclentists and citizens. Rather than pursuing
the quéxadic goal of CO, stbilization 25 so0n a5 possible, with minimal
concern for the deficiencles of mitigation strategies, we should pursue a path
of step-wise decision-making that leads us with all deliberate speed tayard
aggressive, globally coordinated CC, emissions reductions, The distinction
between “as soon as possible” and “with ail delibetate speed” may seem

trivial, but It is not. “As soon as possible” suggests not only urgency huealse |

hastiness. “With all deliberate spead” suggests not only urgency but also
deliberation,

In our deliberations, we shoutd honor the intelligence of those coming
after us, even as we toy to minimize the burdens of our faulty decislons.
There are no once-and-for-alf solutions: The well-meant but misguided
1982 Nuclear Waste Policy Act has taught us that, Predicated on the idea
that we should shoulder the entlre responsibility for our own nuclear waste
and not impose thisburden on fucure generations, the 1982 Act instead has
resulted in endless delays in arriving at even temporary consolidated storage
for spenc fitel and high-level radioactive waste. Sutely we can and should do
better than that.

Grver the past 25 years, philosophers, ecanomists, and others have
debated our responsibilities to future genetations.”® They ask: Are those
responsibilities equal to our responsibilities toward today’s generatlons? In
contrast, do we have no responsibilities to fiture generations? Or is the
middte road — that of diménishing responstbilities to futuse generations as
they become more remote in time — the morally right view? Hers, we side
with the middle road, but mainly for pragmatic rather than ethical reasons,
In practice, it seems most plausible to be capable of taking responsibility

¥ Ermest Parteidie (ed), Respeasibilintes o Furare Generations (Armherst, NY: Promethens Books, 1381);
Derek Parfir, “Funre Generatlons: Fusther Problems,” Phifssophy and Public Affrivt , 11, no. 2 (1983),
pp. 13-172; G. Brundand {(ed.}, Over Common Futures The World Commiuton on Environment and
Development (Onford Unbversity Press, 1987); Robert M. Sclow, "Sustainabilis An Econemist's
Perspecdve,” the Elghreench 1, Seward Johnson Lecrure to the Marine Pollcy Center, Woods Hole
Ocenographic [nstiruton, &t Woeds Hole, Massachuserts oa June 14, 1591, Repiinted In Roberg
N, Scavins (ed.), Eeonomicr of the Fnvironment, 4th edn (Mew Yoiks W.W, Momon, 2000),
pp- 13138 favallable online ar waw.owlner.rice.edul-econgSe/notes/uscalnabilicy. pdf).
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for and planning for "the rolling present,” as some have t%ubbefd ir.*? Using
this concept, our main responsibility to furure generations is pmyl'cle
the next one or two generations with the skills, resources, and opportunities
they will need to cope with the problems we have left behind. Th-csc
generacions, in turn, have a similar respensibility toward the two succeeding

generations, and so forth. ) g

There is much hubiis in believing that our generation can provide a
“answer” that spares all furure generations. Tnstead, we shoul‘d mare mod-
esdly seek improvements within our capabilities, acknow}e-d.gmg that those
whé come after us will, if we carry out our responsibilities today, have
geeater knowledge — and, one hapes, at least as ml‘.lc_['l wisdom, We are ft'hus
linked, generacion to generation. We are the captain of the s_upenankcr‘ ora
short time; then othexs suceeed us, Oue undoing —and heirs — comes if we
think we can chare the course for them.

+ CONCLUSION

Despite the importance just noted of not seeking “final arm‘.vers," we must
temember that we want climate change management szategies o work. Itis
not enaugh to idgntify what's wiong with a strategy when it first is praposed.
We then must ask: Are there changes that would make chis strategy accept-
able? How migh we get there from here? Can we Improve this strategy b):
addressing its technical defects, environmentat risks, governance lssucs, etc?
We may decide that a particular strategy for :hr‘nate change .managhe-
ment is simply tao unpalatable to be adopted. But given the gravity of ;
climate change prablem, we — both the professional communities an
the public — cannot allow ousselves to be excessively squea:rxish about
fmpecfect steacegles. The more dire the consequences of cnvuonmrn.ltal
stress from climate change, the less we can allow ousselves to flady reject
strategles such as nuclear power or below-grennd CO, storage. To a‘chieve
environmental soundness and adequate prospesity for all will require nat
only 2 technological ovezhaul but also an overhaul of our individual and

collectlve thinking,

- lem of
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