
9/25/11	  

1	  

Transforma)on,	  Resilience	  &	  
SEA	  

Presented	  at	  the	  IAIA	  Special	  Conference	  on	  Strategic	  
Environmental	  Assessment,	  	  

21-‐23	  September	  2011,	  Prague,	  Czech	  Republic	  

Mike	  Jones	  
Resilience	  Alliance	  Prac66oner	  

Planet	  Under	  Pressure	  

A	  first	  a<empt	  at	  
defining	  a	  safe	  opera6ng	  
space	  for	  mankind	  by	  
defining	  thresholds	  of	  
acceptable	  change	  at	  a	  
global	  level.	  Rockstrom	  
(et	  al.,	  2010)	  

Planet	  Under	  Pressure	  

Natural	  
dynamics	  of	  
the	  planet	  
couple	  groups	  
of	  boundaries	  
(Source	  Finnegan	  
2011)	  

Planet	  Under	  Pressure	  

Food	  produc6on,	  
urbanisa6on	  and	  
economic	  growth	  
driven	  by	  popula6on	  
growth	  and	  human	  
aspira6on	  
dynamically	  couple	  
all	  these	  processes	  
(Source	  Finnegan	  
2011)	  
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Engineering	  vs.	  Ecological	  Resilience	  

• Engineering	  resilience	  is	  
concerned	  with	  “fail-‐safe”	  
design	  and	  efficiency	  of	  
func6on	  within	  a	  predictable	  
ecosystem	  state.	  

• Ecological	  resilience	  is	  
concerned	  with	  “safe-‐to-‐fail”	  
design	  and	  existence	  of	  
func6on	  under	  unpredicted	  
ecosystem	  condi6ons	  
(Holling	  1996)	  

In	  general,	  ecosystem	  management	  has	  been	  aimed	  at	  engineering	  resilience,	  
crea6ng	  bri<le	  systems	  that	  are	  prone	  to	  collapse	  BUT	  also	  crea6ng	  opportuni6es	  
for	  transforma6on,	  PROVIDED	  the	  poten6al	  for	  change	  can	  be	  harnessed.	  

Transforma6on:	  Some	  Proposi6ons	  
From	  Resilience	  Research	  

1.  Resilience	  thinking	  can	  help	  us	  understand	  how	  to	  ini6ate	  and	  navigate	  
large-‐scale	  transforma6ons	  in	  social-‐ecological	  systems.	  

2.  Transforma6ons	  involve	  incremental	  as	  well	  as	  abrupt	  change	  at	  many	  
different	  scales.	  

3.  There	  are	  at	  least	  three	  recognizable	  phases	  of	  transforma6on	  in	  social-‐
ecological	  systems.	  

4.  Ins6tu6onal	  entrepreneurship	  and	  transforma6onal	  leadership	  play	  an	  
important	  role	  in	  moving	  through	  these	  mul6ple	  phases.	  

5.  Shadow	  networks	  play	  an	  important	  role	  in	  experimen6ng	  and	  finding	  
new	  solu6ons	  to	  global	  environmental	  problems.	  

6.  There	  is	  a	  clear	  link	  between	  crisis	  and	  opportunity	  for	  crea6ng	  radical	  
shias	  and	  transforma6ons	  in	  social-‐ecological	  systems.	  

7.  Innova6ons	  can	  break	  self-‐reinforcing	  feedback	  loops	  that	  keep	  social-‐
ecological	  systems	  on	  an	  undesired	  trajectory	  or	  in	  a	  lock-‐in	  trap.	  

Resilience	  and	  Complex	  Adap6ve	  
Systems	  

Resilience	  is	  one	  of	  three	  proper6es	  that	  enable	  systems	  to	  func6on	  and	  
persist	  (Meadows,	  2008).	  	  

Self-‐Organiza)on:	  The	  ability	  of	  nature	  to	  con6nually	  create	  the	  novelty	  that	  
led	  to	  the	  evolu6on	  of	  millions	  of	  species	  from	  a	  pool	  of	  organic	  chemicals;	  
the	  development	  of	  society	  from	  hunter-‐gathers	  to	  space	  travelers.	  

Hierarchy:	  Self-‐organiza6on	  tends	  towards	  hierarchy	  from	  DNA	  to	  cells	  to	  
organs	  to	  organisms	  to	  families,	  communi6es,	  cites,	  and	  states.	  Sub	  systems	  
tend	  to	  func6on	  independently	  and	  serve	  the	  needs	  of	  the	  larger	  system.	  

Resilience:	  The	  ability	  of	  a	  system	  to	  bounce	  back	  from	  stress	  and	  
disturbance.	  Resilience	  is	  enhanced	  by	  the	  stability	  of	  hierarchy	  and	  the	  
novelty	  of	  self-‐organiza6on.	  

Resilience	  thinking	  incorporates	  each	  of	  these	  proper2es	  in	  three	  simple	  
models	  of	  change	  in	  complex	  adap2ve	  social-‐ecological	  systems	  

Core	  Models	  of	  Resilience	  Thinking	  

1.	  Change	  within	  systems:	  
Adap6ve	  Cycle	  (Holling	  2004)	  

2.	  Interac6ons	  between	  systems:	  
Panarchy	  (Holling	  2004)	  

3.	  Transi6ons	  between	  	  system	  
states	  (Scheffer	  et	  al.,	  2001)	  

Transi6on	  between	  system	  states	  
is	  moderated	  by:	  

1. the	  phase	  of	  the	  system	  in	  the	  
adap6ve	  cycle;	  and	  	  

2. its	  interac6ons	  with	  
subsystems	  and	  larger	  scale	  
systems	  

Stability	  

Novelty	  
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Adap6ve	  Cycle:	  Resilient	  System	  

Stability	  

Novelty	  

Novelty	  is	  low,	  stability	  is	  high,	  the	  
system	  is	  resilient.	  It	  returns	  to	  its	  
original	  structure	  and	  func6on	  aaer	  
disturbance.	  

(Anima6on	  from	  Cumming	  &	  Collier,	  2005)	  

Adap6ve	  Cycle:	  Transformed	  System	  

Novelty	  is	  high,	  stability	  is	  low,	  the	  
system	  has	  lost	  resilience.	  Disturbance	  
changes	  its	  structure	  and	  func6on.	  It	  
is	  transformed	  into	  a	  new	  system.	  

(Anima6on	  from	  Cumming	  &	  Collier,	  2005)	  

Stability	  

Novelty	  

Resilience	  Assessment	  
Focal	  System	  Descrip6on	  
• Key	  issues	  &	  a<ributes	  
• System	  components	  &	  
disrup6on	  events	  
• Scales	  above	  and	  below	  

System	  Dynamics	  
• Change	  within	  systems	  
• Interac6ons	  between	  systems	  
• Alternate	  system	  states	  
• Thresholds	  of	  poten6al	  concern	  
• Interac6ng	  thresholds	  &	  change	  

General	  Resilience	  
• Eleven	  resilience	  a<ributes	  

Governance	  
• Adap6ve	  governance	  &	  
ins6tu6ons	  
• Social	  Networks	  

Management	  
• Synthesis	  of	  findings	  
• Ini6a6ng	  transforma6on	  
• Environmental	  stewardship	  

An	  itera2ve	  and	  reflexive	  par2cipatory	  process	  leading	  to	  a	  management	  strategy	  for	  naviga6ng	  
transforma6ons	  (Resilience	  Alliance	  Workbook	  for	  Prac66oners)	  

Alterna6ve	  Strategies:	  Which	  System	  State?	  

Either	  maintain	  a	  system	  within	  a	  desired	  
state	  by:	  	  
• Adjus6ng	  drivers	  to	  maintain	  or	  increase	  
the	  resilience	  of	  the	  desired	  state;	  and	  
• avoiding	  rigidity	  and	  poverty	  traps	  

Or	  transform	  a	  system	  to	  a	  desirable	  state	  
by	  re-‐defining	  the	  its	  structure	  and	  func6on	  
(changing	  rules	  of	  governance,	  physical	  and	  
ecological	  components	  of	  the	  system)	  

Chapin,	  Kofinas	  &	  Folke	  (2009)	  

In	  both	  cases	  manage	  adap6vely	  by	  iden6fying	  and	  tes6ng	  the	  assump6ons	  underlying	  
management	  decisions	  (objec6ves,	  ac6vi6es	  &	  monitoring)	  
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Naviga6ng	  Transforma6on	  

Live	  With	  The	  River	   Protect	  The	  Landscape	  From	  The	  River	  

Sendzimir	  	  et	  al.,	  (2007)	  

Naviga6ng	  Transforma6on	  

Olsson,	  Folke	  &	  Hahn	  (2004)	  

Naviga6ng	  Transforma6on	  

Ins6tu6onal	  entrepreneurs	  and	  shadow	  
networks	  operate	  at	  different	  levels	  of	  scale	  
within	  the	  SES	  to	  create	  new	  trajectories	  for	  

development	  

Cross-‐scale	  brokers	  connect	  
actors	  at	  different	  levels	  of	  

scale	  to	  launch	  new	  
ini6a6ves	  and	  scale	  up	  

innova6on	  

Build	  resilience	  of	  the	  new	  SES	  

Preparing	   Naviga6ng	  the	  Transi6on	   Stabilizing	  

Window	  of	  
Opportunity	  

Some	  Ques6ons	  For	  Discussion	  

•  Where	  does	  the	  RT-‐SEA	  community	  look	  for	  
windows	  of	  opportunity	  to	  change	  from	  
conven6onal	  management	  to	  ecosystem	  
management?	  	  

•  What	  do	  we	  need	  to	  do	  next	  as	  a	  change	  
movement	  within	  the	  SEA/IAIA	  community?	  

•  How	  do	  we	  integrate	  social-‐technological	  
systems	  into	  our	  models	  for	  social-‐ecological	  
systems?	  
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