
	
  
Applying,	
  assessing	
  and	
  
enhancing	
  resilience	
  across	
  
primary	
  industries	
  	
  
	
  
Applica'ons	
  of	
  SEA	
  in	
  the	
  
primary	
  sector	
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Harrington  et  al.  (2014)


“…Climate	
  change	
  is	
  making	
  a	
  difference	
  to	
  New	
  Zealand	
  
now,	
  affec@ng	
  our	
  droughts	
  and	
  our	
  rainfall	
  extremes…”	
  



RESILIENCE	
  
IN	
  SEA	
  

Indicator-­‐
based	
  

approach	
  

Tipping	
  
and	
  

turning	
  
points	
  

Locally	
  
specific	
  
IAV	
  	
  

DATA-­‐
DRIVEN	
  

EFFECTING	
  
CHANGE	
  



Opera@onalising	
  
resilience	
  
through	
  an	
  

indicators-­‐based	
  
approach	
  

EVALUATE	
  THE	
  RELATIONSHIP	
  	
  
BETWEEN	
  INTENSIFICATION	
  	
  
AND	
  CLIMATE	
  CHANGE	
  
	
  
DEVELOP	
  AN	
  OPERATIONAL	
  	
  
FRAMEWORK	
  FOR	
  RESILIENCE	
  
	
  



RESILIENT	
  
SYSTEMS	
  

Agro-­‐	
  
ecological	
  

Social	
  

Economic	
  

	
  Buffered	
   Adaptable	
  
Self-­‐	
  	
  

Organised	
  

“RESILIENCE	
  CANNOT	
  BE	
  MEASURED	
  DIRECTLY…	
  IT	
  IS	
  AN	
  
EMERGENT	
  PROPERTY	
  ARISING	
  FROM	
  INTERACTIONS	
  
WITHIN	
  COMPLEX	
  SYSTEMS…”	
  



AGRO-­‐
ECOLOGICAL	
  

•  Loca@on	
  constraints/opportuni@es	
  
–  Exposure	
  (flood,	
  SLR)	
  	
  
–  Rainfall	
  amount	
  

•  Soil	
  characteris@cs	
  and	
  management	
  
–  Building	
  buffering	
  capacity	
  of	
  soil	
  
–  Visual	
  soil	
  assessment	
  

•  Pasture,	
  feed	
  and	
  stock	
  management	
  
–  Species	
  diversity	
  
–  Grazing	
  management	
  
–  Supply	
  chain	
  for	
  feed	
  
–  Stocking	
  rate	
  

•  Water	
  security	
  and	
  quality	
  
•  Trees	
  	
  

–  Shelter,	
  shade,	
  stock	
  fodder	
  



SOCIAL	
  
•  Awareness	
  of	
  risk	
  

–  Understand	
  risks	
  associated	
  with	
  
climate	
  change	
  

•  Posi@ve	
  outcome	
  expectancy	
  
•  Ability	
  to	
  plan,	
  learn	
  and	
  reorganize	
  
•  A`achment	
  to	
  place	
  
•  Environmental	
  values	
  
•  Social	
  capital	
  

–  Informal	
  and	
  collec@ve	
  life	
  of	
  a	
  
community	
  

•  Trust	
  in	
  and	
  par@cipa@on	
  with	
  
government	
  
–  Confidence	
  in	
  risk	
  informa@on	
  
–  Par@cipa@on	
  in	
  decision-­‐making	
  



ECONOMIC	
  
•  Financial	
  resources	
  

–  Includes	
  social	
  capital,	
  e.g.	
  
rela@onship	
  with	
  bank	
  manager	
  

•  Profitability	
  
–  Margin	
  on	
  produc@on	
  

•  Off-­‐farm	
  income	
  
–  Non-­‐climate	
  sensi@ve	
  	
  

•  Feed	
  security	
  
•  Management	
  prac@ces	
  that	
  reduce	
  

impacts	
  of	
  climate	
  events	
  
•  Diverse	
  local	
  economy	
  



APPLICATION	
  
AND	
  

COMPARISON	
  •  +	
  Climate/+Market	
  
•  Premium	
  for	
  milk	
  	
  
•  Ecological	
  integrity	
  

•  Rules	
  and	
  regula@ons	
  (-­‐	
  flexibility)	
  

•  +	
  Exposure	
  to	
  climate/market	
  
•  Proac@ve	
  
•  +	
  Capacity	
  for	
  change?	
  

•  +	
  Exposure	
  to	
  market/climate	
  
•  Price,	
  availability	
  	
  
•  Security	
  of	
  supply	
  

•  Future	
  environmental	
  limits?	
  
-­‐	
  flexibility,	
  -­‐	
  buffer	
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W
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DYNAMICS	
  OF	
  
VULNERABILITY	
  
AND	
  RESILIENCE	
  



 
Social (“psycho-social”)

Agroecological 

Economic

Cradock-­‐Henry  and  Mor:mer  (2013)  




Adapta@on	
  
turning	
  points	
  in	
  
sheep	
  and	
  beef	
  
farm	
  systems	
  	
  

	
  
	
  
	
  
	
  

SUPPORTING	
  ON-­‐FARM	
  DECISION	
  	
  
MAKING	
  UNDER	
  CLIMATE	
  CHANGE	
  
	
  
DEDUCTIVE-­‐INDUCTIVE	
  APPROACH:	
  
EVALUATE	
  EXISTING	
  MODEL,	
  
DEVELOP	
  A	
  NEW,	
  SPECIFIC	
  MODEL	
  



Adapta@on	
  
turning	
  points	
  in	
  
sheep	
  and	
  beef	
  
farm	
  systems	
  	
  

	
  
	
  
	
  
	
  

A	
  stable,	
  resilient	
  system	
  can	
  cope	
  with	
  shocks	
  
and	
  disturbances	
  and	
  keep	
  its	
  iden@ty.	
  

In	
  an	
  unstable	
  system,	
  a	
  small	
  disturbance	
  can	
  
push	
  the	
  ball	
  over	
  a	
  threshold.	
  

Environmental	
  and	
  
social	
  changes	
  can	
  
make	
  a	
  system	
  less	
  
resilient.	
  



Adapta@on	
  
turning	
  points	
  in	
  
sheep	
  and	
  beef	
  
farm	
  systems	
  	
  

	
  
	
  
	
  
	
  

LANDCAPE	
  STABILITY	
  MODEL	
  
•  Move	
  between	
  exis@ng	
  state	
  (basin)	
  to	
  another,	
  future	
  state	
  
•  Cross	
  system-­‐cri@cal	
  thresholds	
  (social,	
  economic,	
  ecological)	
  

What	
  are	
  the	
  thresholds	
  relevant	
  for	
  sheep	
  and	
  beef	
  land	
  managers?	
  
	
  
How	
  can	
  movement	
  towards	
  or	
  away	
  from	
  thresholds	
  be	
  evaluated?	
  

	
  
Resistance	
  (R)	
  to	
  
disturbance	
  
	
  
La@tude	
  (L)	
  of	
  
response	
  	
  
	
  
Precariousness	
  
(Pr)	
  proximity	
  to	
  
threshold	
  

Walker	
  et	
  al.	
  (2004)	
  



-­‐  Describe	
  context	
  
(“Resilience	
  of	
  what,	
  
to	
  what?”)	
  

-­‐  Iden@fy	
  slow	
  and	
  fast	
  
variables	
  

-­‐  Iden@fy	
  farm	
  ac@vity	
  
sub-­‐systems	
  

-­‐  Proxies	
  for	
  measuring	
  
resilience	
  

-­‐  Link	
  to	
  indicators	
  for	
  
monitoring	
  and	
  
evalua@on	
  	
  

-­‐  Test	
  suitability	
  of	
  
indicators	
  to	
  provide	
  
insight	
  into	
  system	
  
dynamics	
  

Ju
l	
  

Au
g	
  

Se
p	
  

Oc
t	
  

No
v	
  

De
c	
  

Ja
n	
  

Fe
b	
  

Ma
r	
  

Ap
r	
  

Ma
y	
  

Ju
n	
  

to
ta

l m
on

th
ly

 ra
in

fa
ll 

(m
m

)	
  

0

5
0	
  

10
0	
  

15
0	
  

20
0	
  

25
0	
  

30
0	
   Prese

nt	
  Futur
e	
  



Cradock-­‐Henry  and  McKusker  (2015)  




Adapta@on	
  
turning	
  points	
  in	
  
sheep	
  and	
  beef	
  
farm	
  systems	
  	
  

Domains:	
  Social,	
  Governance,	
  Economic	
  and	
  
Environment	
  
	
  
Indicators:	
  mix	
  of	
  qualita@ve/quan@ta@ve	
  

Cradock-­‐Henry  and  McKusker  (2015)  




	
  
Impacts,	
  

Adapta@on	
  and	
  
Vulnerability	
  
(IAV)	
  in	
  the	
  
kiwifruit	
  
industry	
   	
  

	
  
	
  
	
  

ASSESSING	
  IMPACTS,	
  ADAPTATION	
  	
  
AND	
  VULNERABILITY	
  IN	
  THE	
  	
  
KIWIFRUIT	
  INDUSTRY	
  	
  
	
  
STRATEGIC	
  ADAPTATION	
  PLANNING	
  
IN	
  THE	
  CONTEXT	
  OF	
  MULTIPLE	
  
STRESSORS	
  



	
  
	
  
	
  
	
  

	
  
Impacts,	
  

Adapta@on	
  and	
  
Vulnerability	
  
(IAV)	
  in	
  the	
  
kiwifruit	
  
industry	
  



ENHANCING	
  
POLICIES	
  AND	
  

PLANS	
  

•  Integrate	
  into	
  policy	
  and	
  planning	
  at	
  
different	
  scales:	
  

•  Farm	
  Environment	
  Plans	
  

•  East	
  Coast	
  Hill	
  Country	
  Strategy	
  (HBRC)	
  

•  Value	
  chains	
  (Carbon	
  Disclosure)	
  

•  Integrate	
  RA	
  with	
  SEA:	
  improve	
  decision	
  
making	
  and	
  reducing	
  the	
  risk	
  of	
  
undesirable	
  consequences	
  of	
  climate	
  
change	
  and	
  to	
  improve	
  long-­‐term	
  
environmental	
  stability	
  and	
  
sustainability.	
  	
  	
  

Not	
  silver	
  bullet,	
  
valuable	
  heuris@c.	
  	
  



Dr  Nick  Cradock-­‐Henry

CradockHenryN@landcareresearch.co.nz


Thank  –  you  



