
Substantially reduce em
issions of 

greenhouse gases 80%
 or m

ore below
 

1990 levels by 2050; and prom
ptly m

ake a 
strong post-K

yoto agreem
ent that w

ould 
include
-econom

ic disincentives for greenhouse gas 
em

issions, such as "em
itter pays" schem

es or 
carbon taxes
    and
-econom

ic incentives for preserving natural 
carbon sinks such as rain forests
-econom

ic incentives for rapidly developing 
countries like C

hina, India, and B
razil to 

im
m

ediately begin using best available 
technologies for renew

able energy and clean 
coal

For the w
orldR&

D breakthroughs on clean energy system
s, 

carbon capture and storage, and behavior change 
about energy consum

ption occur that can be 
im

plem
ented in tim

e to prevent dangerous interference 

Prom
ptly adopt clean energy policies that 

w
ould include

- cap and trade system
 

          or
- carbon tax to reduce em

issions of 
greenhouse gasses 80%

 or m
ore below

 
1990 levels by 2050         
         and
im

plem
ent m

assive renew
able energy 

infrastructure 
         and
im

plem
ent an A

pollo-like project to change 
energy generation and use

For the U
S

A

Exam
ples

- P
ossible large-scale w

ars over 
w

ater, food, and m
ass m

igrations
- P

erm
anent disruption of large 

urban areas

Exam
ples

- R
egional w

ars over w
ater, 

food, and m
ass m

igration.
- P

otential genocide.
- R

egional econom
ic stagnation 

and dow
nturn

- S
erious regional epidem

ics
- S

erious regional fam
ines

- M
ass m

igrations 

Exam
ples

- W
idespread drought

- R
apid m

elting of glaciers
- M

onsoon shifts
- S

evere w
ater shortages

- S
hifts in w

arm
 ocean 

currents

Schw
artz and Randall (2003) and the Center 

for H
ealth and G

lobal Environm
ent (2006)

Locked into 
B

usiness A
s 

U
sual Path

...and if 
w

e're lucky 
the early 
w

arning 
shocks 
happen early 
enough...W

ILD
 C

A
R

D
 

O
il production peaks 

Large geo-engineering planet-w
ide projects begun 

by countries either separately or together 
Exam

ples:
- S

pread suphates in the 
stratosphere to block sunlight
- D

eploy large array of m
irrors in 

space to deflect sunlight

O
ne w

ay of looking at 
possible future clim

ate 
change pathw

ays

Peak oil happens 
soon enough that 
high oil prices 
incentivize the 
world to switch to 
low/no carbon fuel 
sources (not coal) 

...the w
orld 

m
akes rapid 

im
plem

entation 
of clean energy 
polices

W
e're lucky  

– energy 
researchers 
m

ake 
discoveries 
soon 
enough 

Today
C

lean 
Energy  
Path

M
ore rapid, abrupt, and 

dangerous clim
ate change 

phenom
ena begin

Peak Oil 
increases 
use of coal 
that in turn 
increases 
CO2 
em

issions 
that 
increase 
global 
warm

ing  

...the w
orld political system

, w
ith the help of 

the political w
ill of its citizens, successfully 

m
aintains com

m
itm

ents to an im
plem

entable 
agreem

ent soon enough...

D
riving forces of 

inertia, special 
interest profits, 
denial, 
im

plem
entation 

delays

...w
e're lucky 

that the 
geo-enginee
ring w

orks 
as planned 
in tim

e

Prom
pt and successful Im

plem
entation of 

m
ajor changes to clean energy use

Forces of inertia; special 
interest profits; denial; 
im

plem
entation delays

Lack of political w
ill and 

vision; constraints of 
political institutions

G
eo-engineering path

Localized tensions 
strain global relations 
and lead to possible 
w

idespread chaos 

B
usiness 

A
s U

sual 
Path

as early as 2045
U

ncertain variable tim
ing 

as early as 2045
U

ncertain variable tim
ing 

V.9

Forced transition 
to clean energy 
path

E
arly w

arning shocks possibly 
occur 
i.e. any or all of the follow

ing becom
e a frequent occur-

rence:
- m

aterial dam
ages in excess of $500 billion [or]

- m
ore than 30 m

illion displaced persons [or]
- deaths over 10 m

illion directly or indirectly caused by 
  clim

ate related phenom
ena 

Exam
ple: 4 or 5 K

atrina-like events w
ithin 10 or 5 years 

as early as 2020
U

ncertain variable tim
ing 

T
he w

orld is 
com

m
itted to 

im
plem

enting 
solutions 

N
ear Term

 (i.e. by 
2050) outcom

e 
Long-term

 binding 
international agreem

ents 
to avert dangerous 

interference witht the 
clim

ate system

M
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R
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G
lobal average 

tem
peratures now

 0.5 
degrees C

entigrade
(above pre-industrial 
levels)

as early as 2045-2065
U

ncertain variable tim
ing 

U
ncertain variable tim

ing 
M

aybe as early as 2065 
plus or m

inus 10 years
U

ncertain variable tim
ing 

M
aybe as early as 2055 
plus or m

inus 10 years

C
lean Energy (M

aybe Just in Tim
e) Path

W
orld leaders find that the tipping points and 

abrupt clim
ate change phenom

ena are 
happening and are so threatening that 
geo-engineering is the only chance to prevent 
changes in the clim

ate system
 that are 

dangerous for hum
anity

S
cientists 

docum
ent 

clear 
indications 
that tipping 
point 
cascades 
have begun

C
lim

ate C
hange Research Path

C
urrently U

S
 budgets for 

clean energy and other 
clim

ate change m
itigation 

R
&

D
 have been decreasing

V
ery m

essy but localized 
econom

ic and political 
effects, disruptions  

G
lobal average 

tem
peratures pass 3 

degrees C
entigrade

(above pre-industrial 
levels) 5.4 degrees 

Fahrenheit

Interaction of m
ultiple 

"T
ipping P

oints" begin to 
trigger possible runaw

ay 
cascades 

W
orld energy 

dem
and w

ill grow
 

about 40%
 by 2030 

in the "business as 
usual" scenario of 
the International 
Energy A

gency, 
and m

ost other 
forecasters.

?

Very uncertain variable tim
ing 

W
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