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Tropical rainforest and woodland loss  

Loss of tropical rainforest and woodland, as estimated for tropical Africa, Latin America and South and 
Southeast Asia. Sources: Richards (1990) In: The Earth as transformed by human action, Cambridge 

University Press IGBP synthesis: Global Change and the Earth System, Steffen et al 2004 



Biodiversity loss – species extinctions 

Mathematically calculated rate of extinction. Source: Wilson (1992) The diversity of life, the Penguin Press. 
IGBP synthesis: Global Change and the Earth System, Steffen et al 2004 



Pollution of coastal waters (creation of dead zones) 
from nitrogen (fertilizer)  

Model-calculated partitioning of the human-induced nitrogen perturbation fluxes in the global coastal 
margin for the period since 1850. Source: Mackenzie et al. (2002) Chem. Geology 190:13-32  

IGBP synthesis: Global Change and the Earth System, Steffen et al 2004 





Future Earth  
Research for global sustainability 

Professor Diana Liverman 
 

photos:	
  www.dawide.com	
  

We have entered the Anthropocene 
where humans dominate the planet – 
changing the climate, destroying 
biodiversity, overexploiting resources 
and polluting oceans 
 
Many millions of people lack access to 
food, safe water, adequate energy…. 

 
How can research on global 
environmental change guide our future ? 



“Research	
  now	
  demonstrates	
  that	
  the	
  con#nued	
  func#oning	
  of	
  the	
  Earth	
  
system	
  as	
  it	
  has	
  supported	
  the	
  well-­‐being	
  of	
  human	
  civiliza#on	
  in	
  recent	
  
centuries	
  is	
  at	
  risk.	
  Without	
  urgent	
  ac#on,	
  we	
  could	
  face	
  threats	
  to	
  water,	
  
food,	
  biodiversity	
  and	
  other	
  cri#cal	
  resources:	
  these	
  threats	
  risk	
  intensifying	
  
economic,	
  ecological	
  and	
  social	
  crises,	
  crea#ng	
  the	
  poten#al	
  for	
  a	
  
humanitarian	
  emergency	
  on	
  a	
  global	
  scale.	
  In	
  one	
  life#me	
  our	
  increasingly	
  
interconnected	
  and	
  interdependent	
  economic,	
  social,	
  cultural	
  and	
  poli#cal	
  
systems	
  have	
  come	
  to	
  place	
  pressures	
  on	
  the	
  environment	
  that	
  may	
  cause	
  
fundamental	
  changes	
  in	
  the	
  Earth	
  system	
  and	
  move	
  us	
  beyond	
  safe	
  natural	
  
boundaries.”	
  



World	
  popula#on	
  growth	
  is	
  slowing	
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Changes	
  in	
  poverty	
  and	
  inequality	
  

Chandy	
  and	
  Gertz,	
  2011,	
  The	
  changing	
  	
  state	
  of	
  
global	
  poverty	
  from	
  2005	
  to2015,	
  Brookings	
  



Decarboniza#on:	
  
Carbon	
  dioxide	
  emissions	
  /GDP	
  have	
  fallen	
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The	
  objec)ve	
  of	
  the	
  UN	
  Conference	
  on	
  Sustainable	
  
Development	
  will	
  be	
  to	
  	
  
•  secure	
  renewed	
  poli#cal	
  commitment	
  for	
  sustainable	
  

development;	
  	
  
•  assess	
  the	
  progress	
  to	
  date	
  and	
  the	
  remaining	
  gaps	
  in	
  the	
  

implementa#on	
  of	
  the	
  outcomes	
  of	
  the	
  major	
  summits	
  on	
  
sustainable	
  development;	
  	
  

•  address	
  new	
  and	
  emerging	
  challenges;	
  	
  
The	
  focus	
  of	
  the	
  Conference,	
  2012	
  will	
  include	
  	
  
•  a	
  green	
  economy	
  in	
  the	
  context	
  of	
  sustainable	
  

development	
  and	
  poverty	
  eradica#on;	
  	
  
•  reform	
  the	
  ins)tu)onal	
  framework	
  for	
  sustainable	
  

development;	
  	
  



ICSU	
  Science	
  Technology	
  and	
  Innova#on	
  Forum	
  



UN	
  High	
  Level	
  Panel	
  on	
  
Sustainability	
  



Planetary	
  Boundaries	
  

Johan	
  Rockström,	
  Will	
  Steffen,	
  Kevin	
  Noone,	
  Åsa	
  Persson,	
  F.	
  Stuart	
  Chapin,	
  Eric	
  F.	
  Lambin,	
  Timothy	
  M.	
  Lenton,	
  Marten	
  Scheffer,	
  Carl	
  Folke,	
  Hans	
  Joachim	
  Schellnhuber,	
  Björn	
  Nykvist,	
  
Cynthia	
  A.	
  de	
  Wit,	
  Terry	
  Hughes,	
  Sander	
  van	
  der	
  Leeuw,	
  Henning	
  Rodhe,	
  Sverker	
  Sörlin,	
  Peter	
  K.	
  Snyder,	
  Robert	
  Costanza,	
  Uno	
  Svedin,	
  Malin	
  Falkenmark,	
  Louise	
  Karlberg,	
  Robert	
  W.	
  
Corell,	
  Victoria	
  J.	
  Fabry,	
  James	
  Hansen,	
  Brian	
  Walker,	
  Diana	
  Liverman,	
  Katherine	
  Richardson,	
  Paul	
  Crutzen,	
  Jonathan	
  A.	
  Foley	
  2009.	
  Planetary	
  Boundaries:	
  Exploring	
  the	
  safe	
  operaWng	
  
space	
  for	
  humanity	
  in	
  the	
  Anthropocene	
  (Nature,	
  461	
  :	
  472	
  –	
  475,	
  Sept	
  24	
  -­‐	
  2009)	
  
	
  



 
Reforming Earth System 

Governance 

•  One of 9 policy briefs by scientific 
community to inform the Rio+20 
summit 
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Climate Change: 
no more than 350ppm 

 

Ocean Acidification: 
no more than 2.75 
 

Ozone Depletion: no less 
than 276 Du 

Global  Freshwater 
Use: no more than 
4000 cu km/yr 

Biodiversity Loss: no 
more than 10 species/m/yr 

Phosphorus pollution: 
no more than 11 mt/y   

Atmospheric Aerosols: 
unknown as yet  

Conversion of land to 
agriculture: no more than 15% 

land 

Toxic chemicals: 
unknown as yet  

Nitrogen pollution: 
no more than 35 mt/y 

Rockström	
  et	
  al.	
  2009	
  

A safe operating space for humanity: planetary boundaries 



Where do we set the planetary 
boundaries? 

At a safe distance from the threshold 
•  To give us time to change 
•  Because some of the thresholds are still uncertain  
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Bracketed	
  planetary	
  boundaries	
  
•  EU	
  proposes	
  text	
  on	
  planetary	
  boundaries,	
  US	
  and	
  G77	
  oppose	
  
•  We	
  recognize	
  the	
  important	
  contribu#on	
  of	
  the	
  scien#fic	
  and	
  

technological	
  community	
  to	
  sustainable	
  development.	
  We	
  are	
  commiged	
  
to	
  working	
  with	
  and	
  fostering	
  collabora#on	
  among	
  academic,	
  scien#fic	
  
and	
  technological	
  community,	
  in	
  par#cular	
  in	
  developing	
  countries,	
  to	
  
close	
  the	
  technological	
  gap	
  between	
  developing	
  and	
  developed	
  countries,	
  
strengthen	
  the	
  science-­‐policy	
  interface	
  as	
  well	
  as	
  to	
  foster	
  interna#onal	
  
research	
  collabora#on	
  [including	
  in	
  the	
  area	
  of	
  planetary	
  boundaries	
  –	
  EU;	
  
US,	
  G77	
  delete].	
  	
  

•  48.	
  We	
  recognize	
  the	
  important	
  contribuWon	
  of	
  the	
  scienWfic	
  and	
  
technological	
  community	
  to	
  sustainable	
  development.	
  We	
  are	
  commiced	
  
to	
  working	
  with	
  and	
  fostering	
  collaboraWon	
  among	
  academic,	
  scienWfic	
  
and	
  technological	
  community,	
  in	
  parWcular	
  in	
  developing	
  countries,	
  to	
  
close	
  the	
  technological	
  gap	
  between	
  developing	
  and	
  developed	
  countries,	
  
strengthen	
  the	
  science-­‐policy	
  interface	
  as	
  well	
  as	
  to	
  foster	
  internaWonal	
  
research	
  collaboraWon	
  on	
  sustainable	
  development.	
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Loss	
  of	
  species	
  
reduces	
  
ecosystem	
  
produc#vity	
  



Voices	
  of	
  youth	
  in	
  Rio	
  
If	
  these	
  sheets	
  of	
  paper	
  are	
  our	
  common	
  
future,	
  then	
  you	
  have	
  sold	
  our	
  fate	
  and	
  
subsidised	
  our	
  common	
  destruc#on.	
  
Where	
  was	
  our	
  voice,	
  the	
  voice	
  of	
  our	
  
children	
  and	
  grandchildren	
  in	
  this?	
  How	
  
can	
  you	
  listen	
  to	
  them	
  in	
  the	
  future	
  if	
  you	
  
did	
  not	
  show	
  the	
  will	
  to	
  create	
  the	
  space	
  
now?	
  
	
  
We	
  have	
  one	
  planet.	
  Our	
  being,	
  our	
  
thinking,	
  and	
  our	
  ac#on	
  should	
  not	
  be	
  
constrained	
  by	
  na#onal	
  boundaries	
  but	
  by	
  
planetary	
  ones.	
  You	
  failed	
  to	
  liberate	
  
yourself	
  from	
  na#onal	
  and	
  corporate	
  self-­‐-­‐
interest	
  and	
  recognise	
  our	
  need	
  to	
  respect	
  
a	
  greater	
  more	
  transcendental	
  set	
  of	
  
boundaries.	
  



NGO	
  response	
   You	
  cannot	
  have	
  a	
  document	
  #tled	
  
‘the	
  future	
  we	
  want’	
  without	
  any	
  
men#on	
  of	
  planetary	
  boundaries,	
  
#pping	
  points,	
  or	
  the	
  Earth’s	
  carrying	
  
capacity.	
  The	
  text	
  as	
  it	
  stands	
  is	
  
completely	
  out	
  of	
  touch	
  with	
  reality.	
  
Just	
  to	
  be	
  clear,	
  NGOs	
  here	
  in	
  Rio	
  in	
  
no	
  way	
  endorse	
  this	
  document.	
  	
  
Already	
  more	
  than	
  1,000	
  
organisa#ons	
  and	
  individuals	
  have	
  
signed	
  in	
  only	
  one	
  day	
  a	
  pe##on	
  
called	
  “The	
  Future	
  We	
  Don’t	
  Want”	
  
that	
  completely	
  refuses	
  the	
  current	
  
text.	
  It	
  does	
  not	
  in	
  any	
  way	
  reflect	
  
our	
  aspira#on,	
  and	
  therefore	
  we	
  
demand	
  that	
  the	
  words	
  “in	
  full	
  
par#cipa#on	
  with	
  civil	
  society”	
  are	
  
removed	
  from	
  the	
  first	
  paragraph.	
  





Earth System Governance 
Incremental	
  change	
  is	
  not	
  sufficient	
  	
  
Structural	
  change	
  is	
  needed	
  in	
  global	
  governance	
  
1.  Reform	
  and	
  upgrade	
  UN	
  Environment	
  agencies	
  UNEP	
  >Agency	
  
2.  Strengthen	
  integra#on	
  of	
  sustainable	
  development	
  policies	
  from	
  local	
  

to	
  global	
  (UN	
  SDC	
  under	
  UNGA	
  with	
  G20	
  emphasis)	
  
3.  Close	
  key	
  global	
  regulatory	
  gaps	
  (emerging	
  technologies	
  such	
  as	
  

geoengineering)	
  
4.  Greater	
  protec#on	
  of	
  environment	
  in	
  economic	
  governance	
  (trade,	
  

finance)	
  
5.  Decisions	
  through	
  majority	
  based	
  not	
  consensus	
  
6.  Increase	
  accountability	
  and	
  transparency	
  of	
  intergovernmental	
  

ins#tu#ons	
  
7.  Emphasis	
  on	
  equity	
  and	
  fairness	
  
[Biermann	
  et	
  al.	
  2012a,b,c]	
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Rio+20	
  Final	
  Plenary	
  







Responses	
  to	
  Rio+20	
  
•  Oxfam:	
  	
  

•  Rio	
  will	
  go	
  down	
  as	
  the	
  hoax	
  summit.	
  They	
  came,	
  they	
  talked,	
  but	
  they	
  
failed	
  to	
  act.	
  Paralysed	
  by	
  iner#a	
  and	
  in	
  hock	
  to	
  vested	
  interests,	
  too	
  
many	
  [world	
  leaders]	
  are	
  unable	
  to	
  join	
  up	
  the	
  dots	
  and	
  solve	
  the	
  
connected	
  crisis	
  of	
  environment,	
  equality	
  and	
  economy.”	
  

•  Greenpeace:	
  	
  
•  We	
  didn't	
  get	
  the	
  Future	
  We	
  Want	
  in	
  Rio,	
  because	
  we	
  do	
  not	
  have	
  the	
  

leaders	
  we	
  need.	
  The	
  leaders	
  of	
  the	
  most	
  powerful	
  countries	
  
supported	
  business	
  as	
  usual,	
  shamefully	
  putng	
  private	
  profit	
  before	
  
people	
  and	
  the	
  planet.	
  The	
  approach	
  that	
  has	
  been	
  taken	
  is	
  to	
  go	
  for	
  
the	
  lowest	
  common	
  denominator.	
  The	
  trick	
  here	
  is	
  to	
  look	
  very	
  
carefully	
  at	
  the	
  UN-­‐ese	
  language	
  being	
  used.	
  If	
  they	
  use	
  the	
  word	
  
voluntary,	
  it	
  means	
  it	
  is	
  not	
  going	
  to	
  happen.	
  	
  

•  WWF:	
  	
  
•  It's	
  pathe#c.	
  If	
  this	
  text	
  proposed	
  by	
  Brazil	
  is	
  accepted,	
  then	
  the	
  last	
  

year	
  of	
  nego#a#ons	
  has	
  been	
  a	
  colossal	
  waste	
  of	
  #me.	
  	
  



What	
  did	
  we	
  get	
  

•  An	
  agreement…..that	
  sustained	
  1992	
  commitments	
  and	
  vision	
  
•  Strengthened	
  UNEP	
  
•  High	
  Level	
  Forum	
  on	
  Sustainable	
  Development	
  
•  Sustainable	
  Development	
  Goals	
  
•  $500	
  billion	
  in	
  voluntary	
  pledges	
  
•  Energy	
  for	
  All	
  ini#a#ve	
  
•  Framework	
  on	
  Sustainable	
  Consump#on	
  
•  UNCLOS	
  and	
  marine	
  biodiversity	
  
•  Business	
  Commigments	
  
•  Future	
  Earth	
  



World	
  Business	
  Council	
  on	
  Sustainable	
  Development	
  

Peter	
  Bakker	
  
•  You	
  can	
  go	
  home	
  from	
  Rio	
  totally	
  frustrated	
  and	
  create	
  

absolutely	
  nothing,	
  but	
  if	
  you	
  see	
  the	
  result	
  as	
  half	
  full,	
  
despite	
  the	
  disappointment,	
  you	
  will	
  see	
  hooks	
  for	
  
processes,	
  dialogues	
  and	
  for	
  agreements	
  around	
  targets.	
  

•  I	
  will	
  go	
  back	
  to	
  the	
  office	
  and	
  will	
  write	
  a	
  posi#ve	
  and	
  
tough	
  message	
  to	
  my	
  members	
  saying	
  now	
  it	
  is	
  #me	
  to	
  
kick	
  into	
  ac#on.	
  We	
  need	
  to	
  create	
  coali#ons	
  of	
  the	
  
people	
  who	
  want	
  to	
  be	
  good,	
  who	
  have	
  plans	
  to	
  progress	
  
and	
  make	
  it	
  agrac#ve	
  for	
  other	
  people	
  to	
  follow.	
  The	
  20%	
  
of	
  really	
  bad	
  guys	
  we	
  need	
  to	
  regulate	
  out	
  of	
  existence.”	
  

•  I	
  don't	
  want	
  self-­‐sa#sfac#on,	
  which	
  I	
  saw	
  at	
  the	
  corporate	
  
leaders	
  forum	
  in	
  Rio,	
  or	
  people	
  bringing	
  me	
  stories	
  of	
  CSR	
  
achievements.	
  The	
  truth	
  is	
  if	
  you	
  add	
  up	
  all	
  the	
  CSR	
  
programmes	
  across	
  the	
  world	
  and	
  all	
  the	
  200	
  plus	
  
commitments	
  from	
  this	
  week,	
  we	
  are	
  not	
  nearly	
  going	
  to	
  
save	
  the	
  world.	
  



A new contract between Science and Society: 
Future Earth  

 

photos:	
  www.dawide.com	
  



Why	
  Future	
  Earth?	
  
•  The	
  challenges	
  of	
  global	
  environmental	
  change	
  and	
  sustainable	
  development	
  

require	
  a	
  new	
  way	
  of	
  doing	
  research:	
  
•  InternaWonal	
  
•  Interdisciplinary	
  –	
  natural,	
  social	
  …	
  
•  CollaboraWve	
  
•  Co-­‐designed	
  
•  Responsive	
  to	
  society	
  and	
  grand	
  challenges	
  of	
  sustainability	
  
•  Builds	
  on	
  the	
  success	
  of	
  current	
  internaWonal	
  research	
  programs	
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Future Earth focuses on.. 

•  Linking	
  fundamental	
  to	
  ac#onable	
  
Earth	
  system	
  research	
  for	
  global	
  
sustainability	
  and	
  solu#ons	
  

•  Answers	
  to	
  complex	
  ques#ons	
  that	
  
require	
  interna#onal	
  collabora#on	
  
and	
  coordina#on	
  

•  Co-­‐design	
  and	
  co-­‐produc#on	
  of	
  
knowledge	
  	
  

•  Integra#on	
  of	
  natural,	
  economic,	
  
engineering,	
  arts,	
  humani#es	
  and	
  
social	
  sciences	
  

•  Regional	
  to	
  global	
  scale	
  



Future	
  Earth	
  
Will	
  provide	
  the	
  knowledge	
  required	
  
for	
  socie#es	
  in	
  the	
  world	
  to	
  face	
  risks	
  

posed	
  by	
  global	
  environmental	
  
change	
  and	
  to	
  seize	
  opportuni#es	
  in	
  
a	
  transi#on	
  to	
  global	
  sustainability	
  	
  



Future	
  Earth	
  
	
  Proposed	
  Integrated	
  Research	
  Themes 	
  	
  

A	
  Changing	
  Planet:	
  Understanding	
  earth	
  and	
  societal	
  system	
  trends,	
  
drivers,	
  processes,	
  and	
  projec#ons	
  
Pivotal	
  places:	
  Ci#es,	
  regions,	
  and	
  cri#cal	
  biomes	
  	
  	
   	
  	
  
Global	
  Responses:	
  Managing	
  change	
  and	
  governing	
  the	
  environment	
  	
  
Resources	
  for	
  development	
  and	
  wellbeing:	
  ensuring	
  a	
  sustainable	
  future	
  
with	
  secure	
  and	
  fair	
  access	
  to	
  food,	
  water,	
  clean	
  air,	
  health,	
  materials	
  and	
  
ecosystem	
  services	
   	
  	
  
Reducing	
  the	
  risk	
  of	
  catastrophes:	
  Global	
  thresholds	
  and	
  disaster	
  risk	
  
reduc#on	
   	
  	
  
Transforma)ve	
  Pathways:	
  Fundamental	
  changes	
  and	
  innova#ons	
  for	
  a	
  
sustainable,	
  inclusive	
  and	
  prosperous	
  future	
  earth	
   	
  	
  
Low	
  Carbon	
  Socie)es:	
  Linking	
  climate	
  change,	
  energy	
  and	
  the	
  economy	
   	
  	
  
Living	
  with	
  the	
  Sea:	
  Oceans,	
  coasts	
  and	
  blue	
  socie#es 	
  	
  
Other	
  themes	
  to	
  be	
  proposed	
  and	
  co-­‐designed	
  by	
  the	
  community….. 	
  	
  



For more information on Future Earth 

www.icsu.org/future-­‐earth	
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