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Introduc.on	
  

•  Compensatory	
  biodiversity	
  legisla.on	
  in	
  45	
  
countries,	
  under	
  development	
  in	
  an	
  addi.onal	
  
~30	
  

•  Terrestrial	
  biodiversity	
  markets	
  worth	
  >>$4bn	
  
per	
  annum	
  (Madsen	
  et	
  al.,	
  2011)	
  

•  Compensatory	
  mi.ga.on	
  increasingly	
  important	
  
in	
  contemporary	
  conserva.on	
  

•  To	
  date,	
  mainly	
  established	
  in	
  terrestrial	
  
environments	
  



1.  Provide	
  subs$tu$on	
  or	
  replacement	
  for	
  unavoidable	
  
nega.ve	
  impacts	
  of	
  human	
  ac.vity	
  on	
  biodiversity	
  

2.  Involve	
  measurable,	
  comparable	
  biodiversity	
  losses	
  
and	
  gains	
  

3.   Demonstrably	
  achieve	
  no	
  net	
  loss	
  of	
  biodiversity	
  

What	
  is	
  compensatory	
  mi.ga.on?	
  

The	
  last	
  step	
  of	
  the	
  ‘mi.ga.on	
  hierarchy’	
  aQer	
  
•  Avoidance	
  
•  Minimisa.on	
  



What	
  is	
  compensatory	
  mi.ga.on?	
  



Challenges	
  

•  Despite	
  repeatedly	
  sugges.ng	
  that	
  it	
  is	
  a	
  good	
  
idea	
  in	
  principle…	
  

•  …the	
  literature	
  offers	
  numerous	
  hurdles	
  for	
  
compensatory	
  mi.ga.on	
  to	
  overcome	
  

•  We	
  group	
  these	
  challenges	
  into:	
  
–  the	
  theore0cal	
  
–  the	
  prac0cal	
  



Theore.cal	
  challenges	
  

•  Problems	
  arising	
  in	
  
design,	
  poten.ally	
  
resolved	
  through	
  
beVer	
  science…	
  

•  …once	
  certain	
  value	
  
judgments	
  have	
  been	
  
made	
  

•  6	
  areas	
  for	
  discussion	
  



Theore.cal	
  challenges	
  

No	
  Net	
  Loss	
  (NNL)	
  
•  NNL	
  of	
  what?	
  Variety	
  or	
  func.on?	
  
•  Metrics:	
  prescrip.ve	
  or	
  open	
  to	
  interpreta.on	
  
•  Scale:	
  local,	
  regional,	
  na.onal,	
  global	
  
•  Baselines:	
  fixed	
  or	
  counterfactual,	
  BAU	
  or	
  No	
  Development	
  

•  Gene.c	
  variety	
   •  Ecosystem	
  variety	
  •  Species	
  variety	
  



Theore.cal	
  challenges	
  

Managing	
  uncertainty	
  
•  Iden.fying	
  sources	
  of	
  uncertainty	
  
•  Modeling	
  approaches:	
  e.g.	
  Management	
  Strategy	
  Evalua.on	
  
•  Tools:	
  Mul.pliers,	
  Banking	
  mechanisms	
  
•  Different	
  economic	
  actors	
  	
  

•  Linguis.c	
   •  Human	
  decision	
  •  Epistemic	
  



Theore.cal	
  challenges	
  

Longevity	
  
•  ‘In	
  perpetuity’	
  vs.	
  ‘as	
  long	
  as	
  development’	
  
•  Moving	
  targets:	
  moving	
  PAs,	
  species	
  lifecycle,	
  temporary	
  

contracts	
  
•  Project	
  financing:	
  insurance,	
  bonds,	
  trust	
  funds,	
  biodiversity	
  banks	
  
•  Legisla.on:	
  covenants,	
  land	
  tenure	
  

•  Social	
  change	
   •  Economic	
  change	
  •  Environmental	
  
change	
  



Theore.cal	
  challenges	
  

Equivalence	
  
•  ‘Like	
  for	
  like’	
  vs.	
  ‘out	
  of	
  kind’.	
  Economic	
  efficiencies.	
  
•  ‘Trading	
  up’	
  only?	
  Habitats	
  or	
  species?	
  
•  Public	
  to	
  private	
  land?	
  
•  Financial	
  compensa.on	
  =	
  liquefying	
  natural	
  assets?	
  

•  Circumstan.al	
   •  Correspondence	
  •  Standardized	
  



Theore.cal	
  challenges	
  

Thresholds	
  
•  Conserva.on	
  concern	
  
•  Residual	
  impact	
  magnitude	
  
•  Compensa.on	
  opportuni.es	
  
•  Feasibility	
  of	
  restora.on	
  

•  Impacts	
   •  Feasibility	
  •  Opportuni.es	
  



Theore.cal	
  challenges	
  

Restorability	
  
•  Sufficient	
  science?	
  
•  Proof	
  of	
  implementa.on?	
  
•  Managing	
  uncertain.es	
  to	
  avoid	
  spiraling	
  costs	
  
•  Time	
  lags:	
  NPV	
  

•  Coastal	
   •  High	
  seas	
  •  Near	
  shore	
  



Prac.cal	
  challenges	
  

•  Problems	
  that	
  arise	
  in	
  
prac.ce,	
  cannot	
  be	
  
resolved	
  through	
  
improved	
  science	
  

•  Poten.ally	
  more	
  
important	
  than	
  
theore.cal	
  challenges	
  

•  So	
  –	
  how	
  successful	
  
have	
  they	
  been	
  in	
  
prac.ce?	
  



Implementa.on	
  record	
  



Mi.ga.on	
  in	
  the	
  marine	
  environment	
  

16	
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Conclusions	
  

•  Compensatory	
  mi.ga.on	
  not	
  unified	
  by	
  one	
  
conceptual	
  framework	
  

•  But	
  growing	
  interest	
  in	
  its	
  applica.on	
  in	
  
marine	
  systems	
  	
  

•  Numerous	
  theore.cal	
  challenges	
  to	
  overcome	
  
•  Poor	
  success	
  rate	
  to	
  date	
  in	
  implementa.on	
  
•  Poten.al,	
  but	
  must	
  restrict	
  cases	
  in	
  which	
  we	
  
consider	
  mi.ga.on	
  appropriate	
  



Thank	
  you	
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