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What	
  are	
  SES?	
  
•  Surprisingly,	
  there	
  are	
  no	
  detailed	
  defini8ons	
  of	
  

SES,	
  it	
  is	
  a	
  concept	
  that	
  people	
  take	
  for	
  granted	
  
	
  

•  In	
  general,	
  SES	
  are	
  defined	
  in	
  terms	
  like	
  “…	
  
intertwined	
  social-­‐ecological	
  systems	
  …	
  
assumed	
  to	
  behave	
  as	
  complex	
  adap+ve	
  
systems…”	
  (Biggs,	
  Shclu]er	
  and	
  Schoon,	
  2015)	
  
	
  

•  Used	
  first	
  in	
  1988	
  in	
  an	
  epidemological	
  ar8cle,	
  
next	
  entry	
  in	
  1999	
  by	
  Elinor	
  Orstrom	
  

•  Thousands	
  of	
  ar8cles	
  study	
  SES	
  without	
  using	
  
the	
  expression!	
  
	
  

•  	
  Related	
  to	
  the	
  concept	
  of	
  ‘territoire’	
  in	
  
geography	
  but	
  not	
  equivalent	
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What	
  are	
  SES?	
  

•  An	
  extension	
  of	
  the	
  ecosystem	
  concept	
  
eg.	
  C.S.	
  Holling	
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Social	
  
system	
  

Ecological	
  
system	
  

•  The	
  result	
  of	
  a	
  ‘co-­‐evolu)on’	
  between	
  
social	
  systems	
  and	
  ecological	
  systems	
  
(e.g.,	
  Journal	
  of	
  Ecological	
  Economics)	
  
	
  

•  Interac8ng	
  systems,	
  simply	
  pertaining	
  to	
  
a	
  larger	
  one	
  (earth	
  system,	
  solar	
  system,	
  
universe)	
  and	
  as	
  part	
  of	
  the	
  
evolu)onary	
  process	
  of	
  life	
  obeying	
  the	
  
laws	
  of	
  thermodynamics	
  (Physicists)	
  	
  



*Linear	
  and	
  non	
  linear	
  feedbacks	
  

*	
  

*	
  

Ecosystem	
  
Services	
  

Social	
  
template	
  

Social	
  Medium	
  

Management	
  	
  

Ecological	
  
Template	
  

Physical	
  
Medium	
  

SES:	
  The	
  ecologist’s	
  view	
  of	
  nature	
  

*	
  *	
  

External	
  
Drivers	
  

External	
  
Drivers	
  



Biomass	
  
(recrea8on,	
  soil	
  
protec8on,	
  water	
  

capture…)	
  

75	
  %	
  private	
  
owned	
  	
  

Regionally	
  
organized	
  

France/EU	
  

Which	
  popula=ons?	
  
What	
  species?	
  

Assisted	
  migra=on?	
  
Mediterranean	
  

Atlan8c	
  
Temperate	
  
Alpine	
  

Western	
  
Europe	
  soils	
  

French	
  Forest	
  SES	
  
Fuel	
  wood	
  
Programs,	
  
Chinese	
  
demand,	
  …	
  

Storms,	
  pests,	
  	
  
Drought,	
  climate	
  
change	
  



But…	
  the	
  SES	
  concept	
  has	
  inherited	
  problems	
  
because	
  of	
  its	
  interdisciplinarity…	
  

•  The	
  problem	
  of	
  single	
  repe==on	
  of	
  the	
  social	
  
sciences	
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•  The	
  problem	
  of	
  scale	
  from	
  the	
  fields	
  of	
  Ecology	
  

• 	
  It	
  is	
  difficult	
  to	
  set	
  limits	
  to	
  a	
  given	
  SES	
  
• 	
  We	
  study	
  processes	
  that	
  are	
  longer	
  than	
  human	
  
genera8ons	
  (Folke	
  et	
  al.	
  2007;	
  Bergsten	
  et	
  al.	
  2014)	
  

• 	
  How	
  much	
  can	
  we	
  generalize?	
  
• 	
  Can	
  we	
  reconcile	
  induc8ve	
  and	
  hypothe8co-­‐deduc8ve	
  
research?	
  (Moon	
  &	
  Blackman,	
  2014)	
  



Addressing	
  the	
  
scale	
  problem	
  in	
  

SES	
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SES	
  

You	
  look	
  at	
  the	
  level	
  of	
  self-­‐
organiza=on	
  of	
  humans	
  
regarding	
  the	
  use	
  of	
  natural	
  
resources	
  



What	
  is	
  the	
  dynamics	
  of	
  SES?	
  	
  The	
  ecological	
  
succession	
  paradigm	
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Time	
  

r	
   r'	
  

K	
  
K’	
  Ω	
  

α'	
  
α	
  

Poten8al	
  energy	
  release	
  Reorganiza8on	
  

Growth	
  

Dynamic	
  
equilibrium	
   sustaina

bility	
  

Resilience	
  



The	
  Metaphore	
  of	
  the	
  Adap8ve	
  Cycle	
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Why	
  study	
  SES?	
  
	
  

To	
  implement	
  sustainability?	
  
To	
  create	
  resilience?	
  	
  

11	
  



The	
  Tragedy	
  of	
  the	
  commons	
  
(Hardin	
  1968,	
  cited	
  27	
  317	
  8mes!)	
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Hardin	
  expanded	
  William	
  Forster	
  Lloyds	
  (1794-­‐1852)	
  	
  
idea	
  of	
  common,	
  unregulated	
  use	
  of	
  resources	
  

"Cows	
  on	
  Selsley	
  Common	
  -­‐	
  geograph.org.uk	
  -­‐	
  
192472"	
  by	
  Sharon	
  Loxton.	
  	
  

…Any	
  free	
  access	
  resource	
  will	
  be	
  eventually	
  depleted	
  if	
  
uncontrolled	
  by	
  governments	
  or	
  if	
  it	
  is	
  not	
  priva8zed…	
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The	
  Mines	
  of	
  Serra	
  Pelada,	
  by	
  Sebas)ao	
  Salgado,	
  1986	
  



But	
  people	
  can	
  organize	
  to	
  use	
  
ressources	
  

14	
  

Elinor	
  Orstrom	
  (1933	
  -­‐2012)	
  
2009	
  Nobel	
  prize	
  of	
  economics	
  

h]p://www.vikalpsangam.org/ar8cle/rice-­‐from-­‐dry-­‐river/
#.VgfS6n1hS2w	
  



The	
  sustainability/Resilience	
  approach	
  to	
  SES	
  
	
  
‘Sustainability’	
  has	
  dominated	
  the	
  

language,	
  regula8ons	
  and	
  
objec8ves	
  for	
  at	
  least	
  40	
  years	
  
and	
  has	
  led	
  to	
  the	
  approach	
  of	
  
‘Sustainability	
  science’	
  (NSF	
  &	
  
PNAS)	
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‘Resilience	
  thinking’	
  has	
  
emerged	
  since	
  the	
  late	
  
1990’s	
  as	
  a	
  framework	
  for	
  
tackling	
  resilience	
  
problems	
  (Resilience	
  
Alliance.,	
  eg.	
  	
  Ecology	
  and	
  
Society	
  journal.)	
  



Sustainability	
  science	
  -­‐>	
  use	
  ressources	
  thoughzully	
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Resilience	
  thinking	
  –>	
  promote	
  adap8ve	
  capacity	
  to	
  perturba8ons	
  
	
  
	
  

2004 



Sustainability	
  as	
  op8miza8on	
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• 	
  Most	
  of	
  the	
  studies	
  referring	
  to	
  
sustainability	
  are	
  op=miza=on	
  
approaches	
  of	
  a	
  ressource	
  use	
  

h]p://www.fao.org/docrep/003/w1238e/W1238E02.htm	
  



Sustainability	
  as	
  social	
  and	
  environmental	
  
jus8ce	
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  United	
  	
  Na8on	
  sustainability	
  	
  goals	
  for	
  2030	
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Sustainability	
  Science	
  
approach1	
  

Resilience	
  theory	
  approach1	
  

Research	
  agenda	
   Free	
   Bounded	
  by	
  the	
  adap8ve	
  
cycle	
  methaphore	
  

Scale	
   Popula8on	
  level	
   System	
  level	
  
	
  

Overall	
  goal	
   To	
  op8mize	
  specific	
  
processes	
  

To	
  maintain	
  system	
  
dynamics	
  

AItude	
  to	
  society	
  
	
  

Society	
  is	
  flawed	
   «	
  neutral	
  »	
  (?)	
  

AItude	
  to	
  change	
   Change	
  is	
  trauma)c	
  and	
  
mandatory	
  

Change	
  is	
  normal	
  (but	
  see	
  
next)	
  

AItude	
  to	
  status	
  quo	
  	
   see	
  above	
   Ambiguous	
  	
  because	
  of	
  
unresolved	
  issues	
  between	
  
resilience	
  and	
  
transformability	
  of	
  SES	
  

	
  Strengths	
   Effec8veness	
   Global	
  vision	
  

Weaknesses	
  	
   Technocra8c	
  view	
  of	
  the	
  
world	
  

Global	
  vision:	
  resilience	
  of	
  
what	
  to	
  what?	
  

1	
  Loosely	
  adapted	
  from	
  Redman	
  2014	
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Convergence	
  of	
  
research	
  

agendas	
  with	
  
conserva8on	
  

science	
  



How	
  to	
  study	
  SES?	
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• 	
  Both	
  sustainability	
  science	
  and	
  resilience	
  thinking	
  are	
  
ques+on-­‐oriented	
  disciplines	
  

• 	
  Hence,	
  it	
  is	
  the	
  ques+on	
  that	
  determines	
  what	
  kind	
  of	
  tools	
  
(both	
  theore8cal	
  and	
  prac8cal)	
  are	
  needed	
  

• 	
  In	
  principle,	
  all	
  fields	
  of	
  knowledge	
  should	
  par8cipate	
  on	
  
equal	
  grounds	
  on	
  SES	
  studies	
  i.e.,	
  epistemological	
  pluralism	
  
(Miller	
  et	
  al.	
  2008)	
  



1.  	
  Stackeholder	
  assessments	
  
(ecological	
  anthropology,...)	
  
	
  

2.  	
  Scenario	
  building	
  (broad	
  
sense)	
  
	
  

3.  	
  Historical	
  profiling	
  
(geography,	
  ecological	
  
history)	
  
	
  

4.  	
  Case	
  study	
  comparisons	
  
(compara8ve	
  public	
  policies)	
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Major	
  non-­‐mutually	
  
exclusive	
  approaches	
  



Which	
  surrogates	
  (indicators)	
  to	
  look	
  at?	
  

•  Diversity	
  &	
  redundancy	
  
•  Connec8vity	
  
•  Learning	
  capacity	
  
•  Par8cipa8on	
  in	
  decision	
  making	
  
•  Polycentric	
  governance	
  
•  …	
  	
  
•  Whatever	
  you	
  think	
  is	
  

important!	
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The	
  need	
  for	
  ‘boundary	
  concepts’	
  

•  Both	
  sustainability/resilience	
  problems	
  require	
  
interdisciplinary	
  approaches	
  bound	
  by	
  common	
  concepts.	
  
	
  

•  ‘Boundary	
  concepts’	
  are	
  fuzzy	
  enough	
  to	
  be	
  used	
  by	
  different	
  
disciplines	
  but	
  with	
  precise	
  defini=ons	
  within	
  disciplines.	
  
	
  

•  Frequently	
  discussed	
  ‘boundary	
  concepts’	
  are	
  the	
  
‘precau)onary	
  principle’,	
  ‘resilience’,	
  ‘ecosystem	
  services’	
  
and	
  more	
  recently,	
  ‘planetary	
  boundaries’,	
  among	
  others	
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Our	
  own	
  approach	
  (TESS)	
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Understand	
  the	
  stocks	
  of	
  capitals	
  in	
  the	
  system	
  	
  and	
  the	
  
relevant	
  tradi)ons	
  and/or	
  policies	
  that	
  regulate	
  their	
  
flow	
  

Iden8fy	
  capitals	
  (i.e.,	
  poten8al	
  energy)	
  of	
  the	
  system	
  that	
  
allow	
  adapta8on:	
  natural,	
  social,	
  cultural	
  (local	
  knowledge),	
  
and	
  economic.	
  

Construct	
  dynamic	
  models,	
  either	
  
a)  Qualita8vely	
  
b)  Quan8ta8vely	
   Use	
  model	
  results	
  to	
  	
  

-­‐ 	
  explain	
  observed	
  dynamics	
  
-­‐ 	
  construct	
  scenarios	
  

Iden8fy	
  a	
  conflict	
  over	
  a	
  ressource,	
  find	
  a	
  suitable	
  
interdisciplinary	
  team	
  and	
  iden8fy	
  boundary	
  concepts	
  

Return	
  to	
  the	
  system	
  with	
  
new	
  knowledge;	
  Compare	
  
with	
  similar	
  cases	
  to	
  extract	
  
lessons;	
  con8nue	
  monitoring	
  

Inmerse	
  in	
  the	
  system	
  to	
  iden8fy	
  autorganiza)on	
  levels	
  
(networks,	
  leaders,	
  governance,	
  etc)	
  without	
  a	
  prioiri	
  hypothesis	
  



Concluding	
  remarks	
  I	
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What	
  are	
  social	
  ecological	
  systems?	
  

•  Social	
  ecological	
  systems	
  are	
  complex	
  adap=ve	
  systems,	
  in	
  
which	
  feedbacks	
  between	
  social	
  and	
  ecological	
  components	
  
create	
  social	
  and	
  ecological	
  structures	
  and	
  dynamics	
  that	
  
would	
  not	
  exist	
  otherwise	
  (my	
  own	
  defini8on)	
  

Ecological	
  
Matrix	
  

Social	
  	
  
Matrix	
  

Social	
  
Matrix	
  



Concluding	
  remarks	
  II	
  

Why	
  study	
  social-­‐ecological	
  systems?	
  

•  The	
  main	
  reason	
  to	
  study	
  SES	
  is	
  that	
  conflicts	
  exist	
  
regarding	
  the	
  use	
  of	
  natural	
  resources	
  
	
  

•  because	
  society	
  is	
  asking	
  for	
  long	
  term	
  solu)ons	
  to	
  
different	
  environmental/biodiversity	
  crises	
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Concluding	
  remarks	
  III	
  

How	
  to	
  study	
  social-­‐ecological	
  systems?	
  

•  There	
  is	
  no	
  single	
  answer	
  to	
  the	
  ques8on:	
  it	
  depends	
  on	
  
the	
  problem!	
  
	
  

•  In	
  general,	
  we	
  all	
  study	
  SES	
  through	
  the	
  iden8fica8on	
  of	
  	
  
surrogates	
  of	
  their	
  abstract	
  proper8es	
  
	
  

•  Strong	
  dependency	
  on	
  metaphores,	
  analogies	
  and	
  
interdisciplinarity	
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Highlights	
  

•  The	
  SES	
  concept	
  is	
  the	
  ecologist’s	
  view	
  of	
  nature	
  
	
  

•  Conflicts	
  around	
  ecosystem	
  use	
  are	
  s8ll	
  the	
  main	
  mo8va8on	
  
to	
  study	
  SES	
  

•  The	
  use	
  and	
  development	
  of	
  ‘boundary	
  concepts’	
  is	
  needed	
  
for	
  interdisciplinary	
  integra8on	
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