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SSA’s	
  agriculture	
  and	
  it’s	
  role	
  in	
  global	
  food	
  security	
  
  

SSA	
  can	
  make	
  largest	
  contribu9on	
  
to	
  future	
  food	
  demands	
  due	
  to	
  
technological	
  poten9al	
  –	
  
produc9vity	
  and	
  mi9ga9on	
  



SSA’s	
  Yield	
  Gaps	
  
  

Source:	
  GYGA	
  (2016)	
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Water-­‐limited	
  (YW)	
  and	
  Actual	
  yields	
  (YA)	
  for	
  select	
  SSA	
  
countries	
  vs	
  rest	
  of	
  world	
  (Maize)	
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What	
  is	
  
CSA	
  and	
  
how	
  does	
  
it	
  fit	
  in	
  
SSA’s	
  
agricultur
al	
  goals? 

Programs	
  

Policies	
  &	
  InsJtuJons	
  

PracJces	
  



Girvetz	
  

Goal:	
  Climate	
  Smart	
  landscapes	
  in	
  SSA	
  	
  



SSA’s	
  agricultural	
  system’s	
  spaJal	
  and	
  temporal	
  heterogeneity	
  	
  
  

80%	
  farm	
  land	
  in	
  SSA	
  under	
  smallholding	
  
	
  

1.	
  Diverse	
  crops,	
  farm-­‐management	
  
ac9vi9es	
  within	
  farm	
  	
  	
  

2.	
  Diverse	
  produc9on	
  systems	
  from	
  farm	
  
to	
  farm	
  

3.	
  Diverse	
  9ming	
  of	
  decision-­‐making	
  
(adop9on)	
  

Average	
  farm	
  size	
  (ha)	
  



Spa$al  farm-­‐type  distribu$on  


SimulaJon	
  of	
  large-­‐scale	
  adopJon	
  of	
  CSA	
  technologies	
  in	
  
farm	
  populaJons	
  and	
  mulJ-­‐dimensional	
  impacts	
  on	
  
social,	
  ecological	
  and	
  economic	
  factors	
  



ϕ(ω) 

0 

Map	
  of	
  a	
  
heterogeneous	
  region	
  

Opportunity	
  cost,	
  system	
  choice	
  
and	
  adop9on	
  
	
  
Opportunity	
  cost	
  ω	
  =	
  v1	
  –	
  v2	
  follows	
  distribu9on	
  
ϕ(ω)	
  

System	
  1:	
  ω	
  >	
  0	
  
(non-­‐adopters)	
  	
  

System	
  2:	
  ω	
  <	
  0	
  (adopters)	
  

ω	
  opportunity	
  cost	
  

Modelling	
  CSA	
  adopJon	
  in	
  heterogeneous	
  landscapes	
  



What	
  is	
  the	
  adopJon	
  rate	
  of	
  the	
  technology?	
  



Impacts	
  of	
  adopJon	
  of	
  CSA	
  

Mean	
  Net	
  farm	
  
income	
  increases	
  by	
  
17.6%	
   ADOPT_A NRMF_A

2.49921E-­‐05 229.8200649
0.008841248 229.8529674
0.668695705 231.5873693
11.55959077 248.5520236
53.1509606 270.20549
91.23588682 251.0676262
99.57531123 238.1987083
99.99534961 237.0989046
99.99998917 237.0816207

$	
  40+	
  net	
  
return	
  per	
  
farm	
  



When	
  do	
  farmers	
  make	
  the	
  decision	
  to	
  adopt?	
  –	
  temporal	
  
heterogeneity	
  

  80.46	
  %	
  of	
  the	
  en9re	
  
popula9on	
  vulnerable	
  to	
  
CC	
  

Vulnerability	
  different	
  for	
  
farm	
  types	
  (strata)	
  
Red:	
  9ghtened	
  N	
  cycle	
  	
  
Blue:	
  low	
  integra9on	
  of	
  
produc9on	
  elements	
  

Driven	
  by	
  both	
  bio-­‐physical	
  
and	
  socio-­‐economic	
  
factors:	
  farm	
  size,	
  hhld	
  size,	
  
off-­‐farm	
  income,	
  farm	
  soil	
  
OM,	
  land	
  tenure,	
  farm	
  
distance	
  to	
  hhld	
  



RelaJng	
  aerial	
  imagery	
  to	
  heterogeneous	
  household	
  and	
  farm	
  
characterisJcs	
  

  

Climate	
  analogues	
  sites	
  with	
  i)	
  similar	
  rainfall	
  variability,	
  and	
  ii)	
  different	
  
temperature	
  regimes	
  	
  	
  



Training	
  landscape	
  model	
  for	
  spaJal	
  and	
  temporal	
  correlaJon 

‘Representa9ve	
  groups’	
  of	
  farmers	
  correlated	
  sta9s9cally	
  

Re-­‐distribu9on	
  of	
  where	
  CSA	
  prac9ces	
  are	
  adopted	
  
Timing	
  of	
  when	
  CSA	
  prac9ces	
  are	
  adopted	
  re-­‐distributed	
  for	
  the	
  groups	
  



Preliminary	
  conclusions	
  
  

Based	
  on	
  household	
  and	
  farm	
  characteris9cs,	
  CSA	
  can	
  be	
  
targeted	
  spa9ally	
  for	
  small	
  landscapes	
  	
  

SSA’s	
  farmers	
  inadvertently	
  mi9gate	
  only	
  when	
  cri9cal	
  
thresholds	
  are	
  reached	
  (bio-­‐physical	
  and	
  socio-­‐economic	
  
interac9ons)	
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