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Food	  security	  is	  important	  

…and	  the	  food	  system	  is	  the	  world	  biggest	  land	  user,	  employer	  and,	  arguably,	  polluter	  



DRIVERS	  OF	  CHANGE	  

DRIVER	  1:	  DEMAND	  IS	  GROWING	  



Growth	  in	  global	  food	  
demand	  

•  35%	  more	  mouths	  by	  2050	  
– Mainly	  in	  Asia,	  Africa	  and	  S.	  Am	  

•  Richer	  people	  eat	  more	  and	  
differently:	  
–  Global	  middle	  class	  will	  increase	  3bn	  
by	  2050	  

•  70%	  urbanised	  
–  Understanding	  of	  food	  systems	  

•  All	  add	  up	  to	  projected	  increased	  
global	  food	  demand	  (FAO	  es3mate	  
60%	  more)	  

Animal	  protein	  expensive	  in	  
resources	  to	  produce	  (ENA)	  

2000:	  60%	  middle	  class	  
“western”	  vs	  20%	  “eastern”	  
2050:	  12%	  vs	  	  68%	  
	  



DRIVER	  2:	  THE	  WORLD	  IS	  GLOBAL	  
AND	  CHANGING	  



Supply	  chain	  
logis3cs	  



We’re	  on	  
course	  for	  
a	  4	  degree	  
world	  



From	  Wheeler	  &	  Von	  
Braun	  (2013)	  a^er	  
World	  Bank	  (2010)	  

Foley	  et	  al	  2011	  



INFRASTRUCTURE	  NEEDS	  
1.	  Genes	  to	  phenotypes	  



•  Infrastructure	  needs	  
–  Genomics	  
–  Proteomics	  
– Metabolomics	  
–  Bioinforma3cs	  
–  phenotyping	  
–  Open	  and	  big	  data	  
– Mul3level	  models	  

•  Traits	  to	  understand:	  
–  Yield	  
–  Nutri3onal	  quality	  
–  Resource	  use	  efficiency	  
–  Resistance	  to	  bio3c	  and	  
abio3c	  stresses	  

–  Growth	  rate	  and	  
phenology	  



INFRASTRUCTURE	  NEEDS	  
2.	  Genes	  to	  phenotypes	  in	  the	  field	  



•  Exploi3ng	  GxExM	  



Understanding	  GxExM	  

•  Farm-‐scale	  
instrumented	  
plaforms	  
–  Sensors	  
–  Networks	  
–  Big	  data	  

•  Distributed	  across	  
many	  replicates	  to	  
sample	  many	  Envts	  

•  Func3oning	  networks	  
of	  exis3ng	  plaforms?	  



INFRASTRUCTURE	  NEEDS	  
3.	  Managing	  landscapes	  



What	  does	  land	  do?	  



Crea3ng	  smart	  
landscapes	  

•  New	  algorithms	  for	  remote	  
sensing	  

•  Detailed	  ecosystem	  service	  
mapping	  

•  Big	  data	  and	  scalable	  models	  

Richard	  German	  thesis	  2012	  



INFRASTRUCTURE	  NEEDS	  
4.	  Resilience	  and	  risk-‐management	  



Resilience	  and	  risks	  

•  Weather	  
–  High	  resolu3on	  forecasts	  
–  Seasonal-‐to-‐decadal	  

•  Trade/produc3on/impact	  models	  
–  How	  does	  a	  shock	  in	  one	  place	  
influence	  food	  security	  in	  another?	  

•  Pests	  and	  diseases	  
–  Surveillance,	  monitoring	  and	  
forecas3ng	  

•  Crop	  diversity	  
–  Developing	  new	  crops	  to	  reduce	  
reliance	  on	  rice,	  wheat,	  maize	  



INFRASTRUCTURE	  NEEDS	  
5.	  Food	  into	  health	  



	  
	  

Diet	  and	  health:	  
•  Diabetes	  UK	  cost	  ~£30bn	  	  
•  >50%	  of	  adult	  Chinese	  are	  pre-‐
diabe3c	  
•  over-‐consump3on	  associated	  
with	  	  >20%	  of	  deaths	  globally;	  	  
• Malnutri3on	  &	  micronutrients	  

JAMA.	  2013;310(9):948-‐958.	  doi:10.1001/jama.
2013.168118	  



Need	  for	  greater	  understanding	  
of	  

•  Attudes	  to	  food	  choice	  and	  
consump3on	  

•  Impacts	  of	  food	  
–  At	  popula3on	  and	  demographically	  
structured	  levels	  (e.g.	  elderly)	  

	  
•  Infrastructural	  needs	  

–  Cohort	  	  &	  popula3on	  studies	  
•  Link	  to	  European	  Social	  Survey	  (ERIC)?	  

–  Basic	  biology	  underpinning	  health	  
•  Personalised	  nutri3on	  
•  Holis3c	  nutri3on	  

–  Big	  and	  open	  data	  
•  Health	  data?	  



Systems	  approaches	  

Needs:	  
•  Systems’	  view	  
•  trans-‐
disciplinarity	  

•  Priori3sa3on	  of	  
“key	  ques3ons”	  
–  Is	  complex	  &	  
needs	  
stakeholder	  
input	  



Final	  thoughts	  

•  Much	  exis3ng	  infrastructure	  already	  
exists	  
–  Perhaps	  less	  need	  for	  “big	  kit”	  than	  
other	  sectors/disciplines	  

•  The	  key	  is	  to	  connect	  it	  rather	  than	  re-‐
invent	  the	  wheel	  	  
–  As	  with	  JPIs	  

•  Need	  integrated	  knowledge	  systems	  
and	  networks	  

Don’t	  reinvent	  the	  
wheel	  mul3ple	  3mes:	  
connect	  them	  with	  a	  
chassis	  

Connected	  infrastructure	  
already	  exists:	  
e.g.	  global	  observatories	  
(e.g.	  NEON)	  or	  LTER	  sites	  



Thank	  you!	  
3m.benton@foodsecurity.ac.uk	  	  

www.foodsecurity.ac.uk	  	  
	  


