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Big  data  &  development
	  	  

• 	  What?	  

	  	  

• 	  Who	  &	  Where?	  

• 	  Why?	  



What  is  big  data  (for  development)?

• 	  Many	  defini1ons:	  is	  there	  a	  right	  one?	  

• 	  What	  is	  big	  data	  (as	  of	  today)?	  

• 	  What	  is	  big	  data	  in/for	  development?	  

	  



What  is  big  data?  
Defini2ons

• 	  	  Is	  there	  a	  single	  defini1on	  of	  big	  data?	  

	  



What  is  big  data?  
Defini2ons

• 	  	  Is	  there	  a	  single	  defini1on	  of	  big	  data?	  

• 	  No	  single	  agreed	  defini1on	  of	  big	  data.	  
• 	  Though	  a	  lot	  of	  people	  is	  talking	  about	  big	  data…	  isn’t	  it?	  	  



What  is  big  data?  
Defini2ons
	   Let’s	  see	  what	  data	  is	  saying	  about	  big	  data!	  

	   Source:	  hKp://www.google.com/trends/explore#q=big%20data	  	  



What  is  big  data?  
Defini2ons
	   Let’s	  see	  what	  data	  is	  saying	  about	  big	  data!	  

	   Source:	  hKp://www.google.com/trends/explore#q=big%20data	  	  



What  is  big  data?  
Defini2ons
	   Let’s	  see	  what	  data	  is	  saying	  about	  big	  data!	  

	   Source:	  hKp://www.google.com/trends/explore#q=big%20data	  	  



What  is  big  data?  
Defini2ons

• 	  	  Is	  there	  a	  single	  defini1on	  of	  big	  data?	  

• 	  No	  single	  agreed	  defini1on	  of	  big	  data.	  
• 	  Though	  a	  lot	  of	  people	  is	  talking	  about	  big	  data!	  	  

• 	  So	  is	  that	  just	  hype?	  



What  is  big  data?  
Defini2ons  &  Hype

hKp://www.gartner.com/technology/research/methodologies/hype-‐cycle.jsp	  



What  is  big  data?  
Defini2ons  &  Hype



What  is  big  data?  
Defini2ons  &  Hype



What  is  big  data?  
Back  to  defini2ons

• 	  Is	  there	  a	  single	  defini1on	  of	  big	  data?	  There	  is	  no	  single	  agreed	  defini1on	  of	  big	  data.	  	  

• 	  Let’s	  take	  a	  look	  at	  a	  few	  of	  them…	  

• 	  “Big	  data	  is	  a	  broad	  term	  for	  data	  sets	  so	  large	  or	  complex	  that	  tradi1onal	  data	  processing	  
applica1ons	  are	  inadequate.	  Challenges	  include	  analysis,	  capture,	  cura1on,	  search,	  sharing,	  
storage,	  transfer,	  visualiza1on,	  and	  informa1on	  privacy.	  The	  term	  oZen	  refers	  simply	  to	  the	  use	  
of	  predic1ve	  analy1cs	  or	  other	  certain	  advanced	  methods	  to	  extract	  value	  from	  data,	  and	  
seldom	  to	  a	  par1cular	  size	  of	  data	  set.”	  –	  Wikipedia	  



What  is  big  data?  
Defini2ons

• 	  Is	  there	  a	  single	  defini1on	  of	  big	  data?	  There	  is	  no	  single	  agreed	  defini1on	  of	  big	  data.	  	  
• 	  Let’s	  take	  a	  look	  at	  a	  few	  of	  them…	  

• 	  “Big	  data	  usually	  includes	  data	  sets	  with	  sizes	  beyond	  the	  ability	  of	  commonly	  used	  soZware	  tools	  
to	  capture,	  curate,	  manage,	  and	  process	  data	  within	  a	  tolerable	  elapsed	  1me.”	  	  

	   	   	   	   	   	  -‐	  Snijders,	  C.;	  Matzat,	  U.;	  Reips,	  U.-‐D.	  (2012)	  

• 	  “Big	  data	  is	  a	  set	  of	  techniques	  and	  technologies	  that	  require	  new	  forms	  of	  integra1on	  to	  uncover	  
large	  hidden	  values	  from	  large	  datasets	  that	  are	  diverse,	  complex,	  and	  of	  a	  massive	  scale.”	  

	   	   	   	   	   	  -‐	  Ibrahim	  Abaker	  Targio	  Hashem	  et	  al.	  (2015)	  



What  is  big  data?  
Defini2ons

• 	  Size	  maKers?	  	  

• 	  When	  is	  data	  big	  enough	  to	  talk	  about	  big	  data?	  

	  

	  



What  is  big  data?  
Defini2ons

• 	  Size	  maKers?	  When	  is	  data	  	  
	  big	  enough	  to	  talk	  about	  big	  data?	  
	  	  

• 	  A.k.a.	  is	  this	  big	  data?	  



What  is  big  data?  
Defini2ons

• 	  Size	  maKers?	  When	  is	  data	  big	  enough	  to	  talk	  about	  big	  data?	  

• 	  	  The	  big	  thing	  about	  big	  data	  is	  that	  we	  have	  new	  data	  coming	  from	  a	  variety	  of	  machines/
people	  through	  electronic	  sources	  into	  databases	  for	  no	  sta1s1cal	  inference	  purposes	  

	  	  

• 	  It’s	  not	  (only)	  about	  size	  



What  is  big  data  in/for  development?
	  	  

• 	  Is	  this	  a	  brand	  new	  story?	  	  



What  is  big  data  in/for  development?

• 	  Is	  this	  a	  brand	  new	  story?	  	  
In	  short	  –	  nope.	  
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What  is  big  data  and  development?

• 	  Is	  this	  a	  brand	  new	  story?	  	  
In	  short	  –	  nope.	  

• 	  So	  what	  is	  different?	  



What  is  big  data  in/for  development?
	  	  

• 	  Many	  reasons	  why	  big	  data	  is	  different	  and	  maKers	  for	  development	  and	  in	  developing	  regions	  

• 	  Thanks	  to	  social	  media	  &	  mobiles	  we	  have	  new	  (machine-‐readable)	  data,	  generated	  about	  and	  
by	  people	  that	  was	  compeletely	  unavailable	  10	  years	  ago	  



What  is  big  data  in/for  development?

New	  (machine-‐readable)	  data	  
from	  the	  developing	  world	  



What  is  big  data  in/for    
development?

New	  (machine-‐
readable)	  data	  from	  
the	  developing	  world	  

“Egypt,	  Russia,	  the	  Philippines	  and	  14	  other	  
DCs	  outpace	  the	  U.S.	  in	  the	  propor1on	  of	  
Internet	  users	  who	  log	  on	  to	  social	  sites.”	  
[PEW	  Research	  Center]	  



What  is  big  data  in/for  development?
	  	  

• 	  Many	  reasons	  why	  big	  data	  is	  different	  and	  maKers	  for	  development	  and	  in	  developing	  regions	  

• 	  Thanks	  to	  social	  media	  &	  mobiles	  we	  have	  new	  (machine-‐readable)	  data,	  generated	  about	  and	  
by	  people	  that	  was	  compeletely	  unavailable	  10	  years	  ago	  

• 	  It’s	  the	  analy1cs	  beyond	  data:	  we	  maximized	  our	  power	  to	  collect	  +	  manage/analyze	  +	  transmit	  
data	  in	  the	  past	  decade,	  and	  we	  will	  further	  do	  it	  

• 	  The	  medium	  community	  is	  the	  message:	  open	  data	  &	  big	  data	  communi1es	  behind	  
deployments	  

• 	  E.g.	  Call	  Data	  Record	  vs	  World	  Bank	  database	  of	  indicators	  (again	  –	  size	  is	  not	  the	  key	  aKribute!)	  



What  is  big  data  in/for  development?
	  	  

• 	  It	  is	  not	  necessarily	  a	  technology-‐push	  that	  enables	  data-‐driven	  innova1ons	  in/for	  
development…	  



What  is  big  data  in/for  development?  
The  Toilet  Gap
• 	  Here	  is	  a	  story	  to	  think	  about…	  

• 	  Toilet	  Gap	  
• 	  Height	  of	  a	  child	  below	  average	  is	  among	  main	  proxy	  to	  describe	  her/his	  bad	  health	  status	  

• 	  Interna1onal	  policies	  against	  malnutri1on	  privileged	  food	  security	  interven1ons	  	  

• 	  Recently,	  something	  was	  found	  out…	  



What  is  big  data  in/for  development?
	  	  

• 	  The	  Toilet	  Gap!	  

• 	  Sanita1on	  is	  heavily	  correlated	  	  
with	  children	  malnutri1on	  

• 	  [Through	  big	  data?]	  new	  policies	  
could	  have	  been	  formulated	  

Source:	  World	  Bank	  	  
hKp://goo.gl/qkzj1X	  	  



What  is  big  data  in/for  development?  
Main  data  types
	  	  

3	  main	  types	  of	  data	  being	  already	  used	  

1.  Structured	  datasets	  –	  e.g.	  	  Call	  Detail	  Records	  (CDRs)	  collected	  by	  mobile	  phone	  operators,	  
metadata	  capturing	  mobile	  phone	  subscribers’	  use	  of	  their	  cell-‐phones	  (iden1fica1on	  code,	  
loca1on	  of	  the	  phone	  tower	  that	  routed	  the	  call	  for	  both	  caller	  and	  receiver,	  informa1on	  about	  
the	  call)	  	  	  

2.  Media	  content:	  both	  in	  tradi1onal	  media	  (e.g.	  videos,	  documents,	  blog	  posts)	  and	  social	  media.	  	  

3.  Data	  from	  digital	  sensors	  –	  e.g.	  vegeta1on	  indexes	  from	  satellite	  sensors,	  smart	  meters	  to	  record	  
water	  consump1on	  



Who  is  actually  doing  «big  data  for  
development»?

• 	  Main	  actors	  

	  

• 	  Main	  experiences	  



Who  is  doing  that?  
Various  visions

• 	  Private	  sector	  (not	  just	  tech	  corpora1ons…)	  as	  a	  market	  strategy	  –	  e.g.	  	  IBM,	  Monsanto,	  etc.	  	  

• 	  Private	  sector	  as	  a	  CSR	  strategy	  –	  e.g.	  	  Orange	  Telecom,	  etc.	  	  

• 	  Governments	  –	  e.g.	  Governments	  of	  low-‐	  and	  middle-‐income	  countries,	  USAID,	  etc.	  	  

• 	  Inter-‐governmental	  organiza1ons	  –	  e.g.	  United	  Na1ons,	  World	  Bank,	  etc.	  	  

• 	  Academia	  &	  research	  ins1tutes	  –	  e.g.	  DataPop	  Alliance,	  Columbia	  University	  IDSE,	  MIT	  Media	  
Lab,	  Université	  Catholique	  de	  Louvain,	  etc.	  

• 	  Non	  profits	  –	  e.g.	  Rockefeller	  Founda1on,	  Knight	  Founda1on,	  Bill	  &	  Melinda	  Gates	  Founda1on,	  
DataKind	  

• 	  	  …	  



Who  is  doing  that?  
Clashing  (some2mes)  narra2ves
	  	  

• 	  Big	  data	  as	  panacea	  VS	  Big	  data	  as	  evil	  
	  

• 	  Kenneth	  Cukier,	  data	  editor	  at	  The	  Economist	  	  
hKp://www.economist.com/mul1media?bclid=0&bc1d=2380227548001	  

• 	  Andreas	  Weigend,	  former	  chief	  scien1st	  at	  Amazon,	  introduced	  the	  ’data	  is	  the	  new	  oil’	  concept	  

• 	  E.	  Morozov	  “The	  rise	  of	  data	  and	  the	  death	  of	  poli1cs”	  
	  
hKp://www.theguardian.com/technology/2014/jul/20/rise-‐of-‐data-‐death-‐of-‐poli1cs-‐evgeny-‐
morozov-‐algorithmic-‐regula1on	  	  	  

• 	  Danah	  Boyd	  and	  Kate	  Crawford,	  “Six	  provoca1ons	  for	  big	  data”	  
hKp://papers.ssrn.com/sol3/papers.cfm?abstract_id=1926431	  	  



Who  is  doing  that?  
• 	  United	  Na1ons:	  Global	  Pulse	  (UN’s	  Big	  Data	  innova1on	  lab)	  
• 	  Launched	  in	  2009	  

• 	  Aims	  at	  developing	  the	  capacity	  to	  responsibly	  use	  new	  data	  sources	  and	  analy1cal	  tools	  	  

• 	  Bridge	  among	  data	  scien1sts,	  data	  providers,	  governments,	  and	  development	  sector	  
prac11oners	  	  

• 	  Both	  evangeliza1on	  and	  prac1ce	  	  
• 	  Three	  labs:	  NYC,	  Kampala	  &	  Jakarta	  

Source:	  hKp://www.unglobalpulse.org	  	  



Who  is  doing  that?  
• 	  Governments:	  

• 	  Kenya	  launched	  its	  new	  Open	  Data	  Portal	  in	  2011	  -‐	  	  full	  digital	  edi1on	  of	  2009	  census,	  12	  years	  
of	  government	  expenditure	  data,	  government	  household	  income	  surveys,	  loca1on	  of	  schools	  
and	  health	  facili1es	  
hKps://opendata.go.ke/	  	  

• 	  The	  Philippines	  decided	  to	  establish	  a	  Big	  Data	  Center	  in	  2014	  to	  improve	  disaster	  response	  
hKps://www.senate.gov.ph/press_release/2014/0625_aquino1.asp	  	  

• 	  Mexico	  leveraged	  CDRs	  to	  analyze	  the	  country’s	  response	  to	  the	  2009	  swine	  flu	  outbreak	  as	  
well	  as	  to	  strengthen	  future	  response	  to	  flooding	  
hKp://goo.gl/j3w9mA	  	  

• 	  Ghana	  started	  mining	  social	  web	  to	  keep	  track	  of	  ci1zens’	  sa1sfac1on	  on	  their	  government	  
	  



Who  is  doing  that?  
United	  Na1ons:	  Global	  Pulse’s	  main	  taxonomy	  

• 	  Data	  Exhaust	  -‐	  passively	  collected	  transac1onal	  data	  from	  people’s	  use	  of	  digital	  services	  like	  mobile	  phones,	  
purchases,	  web	  searches,	  etc.,	  these	  digital	  services	  create	  networked	  sensors	  of	  human	  behavior;	  	  	  

• 	  Open	  Web	  Data	  -‐	  Web	  content	  such	  as	  news	  media	  and	  social	  media	  interac1ons	  (e.g.	  blogs,	  TwiKer),	  news	  
ar1cles	  obituaries,	  ecommerce,	  job	  pos1ngs;	  sensor	  of	  human	  intent,	  sen1ments,	  percep1ons,	  and	  want.	  	  

• 	  Ci@zen	  repor@ng	  -‐	  informa1on	  ac1vely	  produced	  or	  submiKed	  by	  ci1zens	  through	  mobile	  phone-‐based	  surveys,	  
hotlines,	  user-‐generated	  maps,	  etc	  

• 	  Physical	  Sensors	  -‐	  satellite	  or	  infrared	  imagery	  of	  changing	  landscapes,	  traffic	  paKerns,	  light	  emissions,	  urban	  
development	  and	  topographic	  changes,	  etc;	  remote	  sensing	  of	  changes	  in	  human	  ac1vity	  



Who  is  doing  that?  
United	  Na1ons:	  Global	  Pulse’s	  3	  main	  domains	  of	  applica1on	  

• 	  Early	  warning	  -‐	  “early	  detec1on	  of	  anomalies	  in	  how	  popula1ons	  use	  digital	  devices	  and	  
services	  can	  enable	  faster	  response	  in	  1mes	  of	  crisis”;	  	  

• 	  Digital	  awareness	  -‐	  “Big	  Data	  can	  paint	  a	  fine-‐grained	  and	  current	  representa1on	  of	  reality	  
which	  can	  inform	  the	  design	  and	  targe1ng	  of	  programs	  and	  policies;”	  	  

• 	  Real-‐@me	  feedback	  -‐	  “monitor	  a	  popula1on	  in	  real	  1me	  makes	  it	  possible	  to	  understand	  where	  
policies	  and	  programs	  are	  failing	  and	  make	  adjustments.”	  



Who  is  doing  that?  
United	  Na1ons:	  Global	  Pulse’s	  mining	  Indonesian	  tweets	  to	  understand	  food	  price	  crises	  (2013)	  

• 	  Tweets	  about	  the	  price	  of	  rice	  	  
vs.	  actual	  price	  of	  rice	  in	  Indonesia	  	  



Who  is  doing  that?  
United	  Na1ons:	  Global	  Pulse’s	  mining	  Indonesian	  tweets	  to	  understand	  food	  price	  crises	  (2013)	  

• 	  Tweets	  about	  the	  price	  of	  beef	  
vs.	  actual	  price	  of	  beef	  in	  Indonesia	  	  



Who  is  doing  that?  
United	  Na1ons:	  Global	  Pulse’s	  mining	  Indonesian	  tweets	  to	  understand	  food	  price	  crises	  (2013)	  

• 	  Tweets	  about	  the	  price	  of	  chicken	  
vs.	  actual	  price	  of	  chicken	  in	  Indonesia	  	  



Who  is  doing  that?  
United	  Na1ons:	  Global	  Pulse’s	  mining	  Indonesian	  tweets	  to	  understand	  food	  price	  crises	  (2013)	  

• 	  Tweets	  about	  the	  price	  of	  onions	  
vs.	  actual	  price	  of	  onions	  in	  Indonesia	  	  



Who  is  doing  that?  
United	  Na1ons:	  Global	  Pulse’s	  analysis	  of	  global	  engagement	  on	  climate	  change	  via	  twiKer	  (2014)	  

• 	  Towards	  2014	  UN	  Climate	  Summit:	  real-‐1me	  social	  media	  monitor	  to	  measure	  and	  explore	  
online	  discourse	  about	  climate	  change	  	  

• 	  Goal:	  Assess	  volume	  &	  content	  of	  tweets	  about	  climate	  change	  (in	  3	  languages)	  across	  a	  range	  of	  
topics	  (e.g.	  economy,	  energy)	  



Who  is  doing  that?  
United	  Na1ons:	  Global	  Pulse’s	  analysis	  of	  global	  engagement	  on	  climate	  change	  via	  twiKer	  (2014)	  

	   Climate	  March	  

Climate	  Summit	  

US	  –	  China	  	  
deal	  on	  carbon	  cuts	  



Who  is  doing  that?  
United	  Na1ons:	  Global	  Pulse’s	  analysis	  of	  global	  	  
engagement	  on	  climate	  change	  via	  twiKer	  (2014)	  

	  



Who  is  doing  that?  
United	  Na1ons:	  Global	  Pulse’s	  analysis	  of	  global	  engagement	  on	  climate	  change	  via	  twiKer	  (2014)	  

	  
Climate	  March	  	  

COP	  20	  in	  Lima	  

G7	  new	  global	  deal	  	  
on	  climate	  change	  	  

?	  



Who  is  doing  that?  
United	  Na1ons:	  Global	  Pulse’s	  analysis	  of	  global	  engagement	  on	  climate	  change	  via	  twiKer	  (2014)	  

• 	  Towards	  2014	  UN	  Climate	  Summit:	  real-‐1me	  social	  media	  monitor	  to	  measure	  and	  explore	  online	  
discourse	  about	  climate	  change	  	  

• 	  Goal:	  Assess	  volume	  &	  content	  of	  tweets	  about	  climate	  change	  (in	  3	  languages)	  across	  a	  range	  of	  
topics	  (e.g.	  economy,	  energy)	  

• 	  Outputs:	  development	  of	  a	  baseline	  of	  engagement	  by	  measuring	  public	  tweets	  over	  1me	  
(highlighi1ng	  spikes	  during	  the	  Summit);	  iden1fica1on	  of	  main	  sources	  of	  informa1on	  in	  the	  social	  
web;	  …	  

• 	  Outcomes:	  improved	  ability	  to	  compare	  interest	  level	  between	  topics/regions;	  improved	  capacity	  
to	  monitor	  impact	  of	  social	  media	  impact	  of	  climate-‐related	  communica1ons	  (thus	  higher	  capacity	  
to	  measure	  awareness,	  support	  climate	  policy	  decision-‐making,	  foster	  public	  engagement,	  …).	  

• 	  Source:	  hKp://www.unglobalpulse.net/climate/	  	  



Who  is  doing  that?  
United	  Na1ons:	  Global	  Pulse’s	  development	  of	  food	  security	  es1mates	  via	  mobile	  phone	  data	  &	  
air1me	  credit	  purchases	  in	  East	  Africa	  (2015)	  

• 	  Research	  conducted	  with	  UN	  WFP,	  Université	  Catholique	  de	  Louvain	  and	  Real	  Impact	  Analy1cs	  	  

• 	  Comparison	  of	  data	  extracted	  from	  air1me	  credit	  purchases	  (or	  “top-‐ups”)	  and	  mobile	  phone	  
ac1vity	  with	  na1onwide	  household	  survey	  conducted	  by	  WFP	  at	  the	  same	  1me.	  	  

• 	  Outcome:	  high	  correla1ons	  between	  air1me	  credit	  purchases	  and	  survey	  results	  referring	  to	  
consump1on	  of	  several	  food	  items	  –	  e.g.	  vitamin-‐rich	  vegetables,	  meat	  or	  cereals.	  	  

• 	  Source:	  hKp://www.unglobalpulse.org/mobile-‐CDRs-‐food-‐security	  	  



Who  is  doing  that?  
United	  Na1ons:	  Global	  Pulse’s	  development	  of	  food	  security	  es1mates	  via	  mobile	  phone	  data	  &	  
air1me	  credit	  purchases	  in	  East	  Africa	  (2015)	  

	  

Correla1on	  between	  consump1on	  of	  foods	  	  
and	  the	  sum	  of	  air1me	  credit	  purchases	   Correla1on	  between	  mobile	  phone	  variables	  and	  the	  

developed	  Mul1dimensional	  Poverty	  Index	  



Who  is  doing  that?  
United	  Na1ons:	  Global	  Pulse’s	  addi1onal	  ac1vi1es	  

• 	  Assessment	  of	  indicators	  of	  various	  socio-‐economic	  variables	  –	  e.g.	  unemployment	  through	  big	  
data	  
Source:	  hKp://www.unglobalpulse.org/projects/can-‐social-‐media-‐mining-‐add-‐depth-‐
unemployment-‐sta1s1cs	  	  

• 	  Feasibility	  study	  with	  USAID	  to	  iden1fy	  barriers	  to	  financial	  inclusion	  in	  Kenya	  via	  new	  digital	  
data	  sources	  	  
Source:	  hKp://unglobalpulse.org/Kenyan-‐access-‐finance	  	  

• 	  Mining	  the	  social	  web	  (blog	  posts,	  online	  comments	  and	  tweets)	  with	  UNICEF	  to	  gain	  insights	  
into	  the	  a}tude	  of	  parents	  towards	  immuniza1on	  of	  their	  children.	  Leverage	  the	  findings	  to	  
improve	  communica1on	  with	  parents	  to	  allay	  their	  fears.	  
Source:	  hKp://www.unicef.org/ceecis/media_24017.html	  



Who  is  doing  that?  
• 	  United	  Na1ons	  (post2015	  agenda)	  
“BeKer	  data	  and	  sta1s1cs	  will	  help	  governments	  track	  progress	  and	  make	  sure	  their	  decisions	  are	  
evidence-‐based;	  they	  can	  also	  strengthen	  accountability.	  	  
	  
This	  is	  not	  just	  about	  governments.	  Interna1onal	  agencies,	  CSOs	  and	  the	  private	  sector	  should	  be	  
involved.	  	  
A	  true	  data	  revolu.on	  would	  draw	  on	  exis1ng	  and	  new	  sources	  of	  data	  to	  fully	  integrate	  sta@s@cs	  into	  
decision	  making,	  promote	  open	  access	  to,	  and	  use	  of,	  data	  and	  ensure	  increased	  support	  for	  
sta1s1cal	  systems.”	  

	   	   	   	   	  U.N.	  High	  -‐Level	  Panel	  report	  on	  the	  post-‐2015	  agenda	  
	  
Source:	  hKp://www.post2015hlp.org/featured/high-‐level-‐panel-‐releases-‐recommenda1ons-‐for-‐
worlds-‐nextdevelopment-‐agenda/	  	  
+	  World	  Bank’s	  work	  on	  the	  same	  topic:	  Shanta	  Devarajan,	  Africa’s	  sta1s1cal	  tragedy	  
hKp://blogs.worldbank.org/africacan/africa-‐s-‐sta1s1cal-‐tragedy	  
	  



Who  is  doing  that?  
Academia	  &	  research	  ins1tutes	  -‐	  Engineering	  Social	  Systems	  lab,	  Harvard	  

• 	  Smart	  (?)	  slums:	  Kibera	  (Nairobi,	  Kenya)	  

• 	  Coupled	  analysis	  of	  (a	  few	  terabyte	  of)	  data	  gathered	  from	  mobiles	  and	  informa1on	  extracted	  from	  
na1onal	  census	  

• 	  Mobile	  phone	  call	  logs	  from	  June	  2008	  to	  June	  2009	  	  

• 	  Development	  of	  a	  growth	  model	  of	  the	  slum,	  inferring	  places	  of	  work	  and	  migra1on	  out	  of	  Kibera	  

• 	  Ul1mate	  goal:	  make	  municipali1es	  aware	  about	  the	  places	  where	  water	  pumps	  &	  health	  services	  will	  
mostly	  be	  needed	  	  

	   Source:	  hKp://www.hsph.harvard.edu//ess/	  	  

	  



Who  is  doing  that?  
Academia	  &	  research	  ins1tutes	  –	  	  
New	  England	  Complex	  Systems	  Ins1tute	  

• 	  Model	  and	  predict	  food	  riots	  based	  on	  	  
historical	  data	  about	  food	  prices	  

	   Source:	  	  
hKp://necsi.edu/research/social/food_crises.pdf	  	  

	  



Who  is  doing  that?  
Academia	  –	  	  
Computer	  Science	  @	  JHU	  

• 	  Model	  and	  predict	  flu	  outbreaks	  in	  the	  US	  	  
based	  on	  tweets	  

Source:	  Paul	  and	  Dredze	  (2011)	  hKp://www.cs.jhu.edu/%7Empaul/files/
2011.icwsm.twiKer_health.pdf	  	  



Who  is  doing  that?  And  where?
Academia	  –	  joint	  research	  groups	  for	  D4D	  Challenge	  (2013)	  

	  

• 	  Explora1on	  and	  analysis	  of	  	  2.5	  billion	  calls	  and	  SMS	  
exchange	  between	  around	  5	  million	  users	  located	  in	  Ivory	  
Coast	  over	  a	  period	  of	  5	  months.	  	  

• 	  Analysis	  of	  linkages	  between	  localized	  increase	  and	  
decrease	  of	  calls	  with	  major	  local	  events	  –	  e.g.	  increased	  
phone	  calls	  correlated	  with	  conflict	  events	  

	  	  

Source:	  Van	  den	  Eltzen	  et	  al.	  (2013)	  hKp://goo.gl/DNPmg4	  	  



Who  is  doing  that?  And  where?
Academia	  –	  joint	  research	  groups	  for	  D4D	  Challenge	  (2013)	  

	  

• 	  Explora1on	  and	  analysis	  of	  	  2.5	  billion	  calls	  and	  SMS	  
exchange	  between	  around	  5	  million	  users	  located	  in	  Ivory	  
Coast	  over	  a	  period	  of	  5	  months.	  	  

• 	  Analysis	  of	  linkages	  between	  localized	  increase	  and	  
decrease	  of	  calls	  with	  major	  local	  events	  –	  e.g.	  shut-‐down	  
of	  network	  aZer	  the	  elec1ons	  in	  selected	  areas	  of	  the	  
country	  

	  	  

Source:	  Van	  den	  Eltzen	  et	  al.	  (2013)	  hKp://goo.gl/DNPmg4	  	  



Who  is  doing  that?  And  where?
Academia	  –	  joint	  research	  groups	  for	  D4D	  Challenge	  (2013)	  
	  
• 	  Explora1on	  and	  analysis	  of	  	  2.5	  billion	  calls	  and	  SMS	  
exchange	  between	  around	  5	  million	  users	  located	  in	  Ivory	  
Coast	  over	  a	  period	  of	  5	  months.	  	  
• 	  Analysis	  of	  linkages	  between	  localized	  increase	  and	  decrease	  
of	  calls	  with	  major	  local	  events	  –	  e.g.	  increased	  phone	  calls	  
correlated	  with	  weather	  anomalies	  
	  	  
• 	  Possible	  way	  forward:	  	  
Op1miza1on	  of	  irriga1on,	  logis1cs,	  harves1ng	  
Early	  warning	  (e.g.	  calls	  correla1on	  with	  weather	  events,	  
pests,	  diseases)	  
Yield	  performance	  (e.g.	  calls	  at	  marke1ng	  1me	  in	  cocoa-‐
producing	  region)	  
Source:	  Van	  den	  Eltzen	  et	  al.	  (2013)	  hKp://goo.gl/DNPmg4	  	  

Fig. 13. Attack on the village of Zriglo.

On February, 21, 2012, the village of Zriglo is attacked, killing six
persons and wounding many more. There is indeed an increase in the
number of calls to this village for this day. This also becomes appar-
ent if the individual antenna-to-antenna communication is inspected,
showing an unusual peak (see Figure 13).

Cocoa is a key commodity in Ivory Coast. The country is the
world’s largest producer of cocoa beans, accounting in 2010/2011 for
a total 35% of the world’s total production [17]. Because of such a
high economic value cocoa has already a driving factor for conflict in
the country [12, 35].

Cocoa trees in Ivory Coast are harvested twice a year: a main har-
vest happens between September to December, while a second minor
harvest happens from April to June [11]. April/May is a particularly
important time for cocoa farmers, as two important events other than
the aforementioned harvest happen: (a) it is one of the two times when
pesticides are applied on cocoa plants; (b) if precipitation has been
abundant farmers can establish new cocoa plantations or expand exist-
ing ones (starting field operations in May). Moreover, yam varieties
growing in forest areas are planted in April and May [11].

Two main hypotheses can be thus made:

• Events happening in April/May (i.e. harvesting, marketing and
input supply) are likely to produce an increase in telephone traffic
from the western cocoa-growing regions towards urban areas and
other (market, logistics) hubs.

• Correlation with abundant (i.e. above normal) rainfall in
March/April is likely to produce additional increase in telephone
traffic from the western cocoa-growing regions towards agricul-
tural inputs supply hubs.

Two positive rainfall anomalies that may have impacted agricultural
activities and may be linked with increased phone calls have been
identified in two regions: Bas-Sassandra and Dix-Huits Montagnes
(see Figure 14). In the Bas-Sassandra region it was reported a positive
rainfall anomaly during the first decade of April (see Figure 15) and an
increase in telephone calls on April 8, 2012, was noticed in two differ-
ent areas: (a) the area of Sassandra and San Pedro subprefectures; and
(b) the area of Tabou, Grand-Bereby and San Pedro subprefectures.

Higher data granularity was available only for the area of Sassandra.
Rainfall was absent during the first decade of April, with the exception
of an highly-anomalous storm on April 3 reported in Sassandra [5].
Still this event does not explain the increase of telephone calls on 8
April. It is important to highlight that April 8 2012 matched with
Easter. Some sort of correlation with religious events may hence be
assumed.

In the Dix-Huits Montagnes region it was reported a positive rain-
fall anomaly during the second decade of April (see Figure 16) and
an increase in telephone calls on April 13 and 16, 2012. Particularly
the increase in phone calls was localized in the Man sub-prefecture,
which is an important center for both cocoa and coffee production na-
tional and is the most important production area of coffee in the whole
country.

Fig. 14. Increased phone calls correlated with rainfall anomalies.

Fig. 15. Rainfall activities in Bas-Sassandra region between 20 March
and 20 April 2012 (10-day cumulated estimates) [4].

Fig. 16. Rainfall activities in Dix-Huit Montagnes region between 20
March and 20 April 2012 (10-day cumulated estimates) [4].

5.4 Local event decreased call correlation patterns

In the events described below we found a strong correlation of de-
creased call activity (majority of complete shutdown of call activity)
and local events. Again, these correlations were clearly visible in the
visualizations while browsing the data. Once more, these events are
discussed in a chronological fashion.

On December 15th, 2011 the results of the legislative elections are
announced. There are no pro-Gbagbo supporters in this new cabi-
net, due to boycotting of the FPI. On this day all cell towers in the
western region (pro-Gbagbo supporters) appear to be shut down (see
Figure 17). Next, we identify the towers by using a hierarchical clus-
tering on call behavior over time (see Figure 18). These cell towers
have similar call behavior over time. If we inspect one of these towers
(typically they all have this pattern) we see that these towers are not
entirely shut down, but they remain to have an unusual low number of
calls. Then, this low activity remains until the 4th of January, when
they appear to be turned on again.

On January 15th, 2012, there were confrontations between commu-
nities in Gagnoa resulting in the deaths of 16 people, injuries to many
more and the burning of several houses. On this day there is indeed a
regional call change. The calls in this region drop to 0 (see Figure 19).

In early February, 2012 (no date mentioned) there were reports of
confrontations between farmers and cattle breeders in Odienne. This
led to injuries to several persons and the displacement of some 200
people. On February 5th, 2012 a shutdown of towers in the region
around Odienne immediately show up in the call change graph (see
Figure 20).

On March 3rd, 2012, near Daloa an incident is reported of a dispute



Why  are  we  doing  this?  
Access  issues  

• 	  New	  digital	  divides	  	  

• 	  Can	  we	  trust	  data?	  At	  what	  extent	  can	  we	  trust	  data?	  
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Why  are  we  doing  this?  
Access  issues  
	  	  

• 	  Who	  are	  we	  leaving	  behind?	  	  

• 	  Even	  when	  it	  is	  just	  for	  a	  while	  –	  it	  maKers	  

• 	  Sub-‐Saharan	  African	  countries	  suffer	  5-‐hour	  power	  cuts	  on	  average	  every	  4	  days.	  This	  is	  25%	  
more	  frequent	  and	  almost	  2x	  as	  the	  overall	  average	  of	  the	  135	  predominately	  developing	  
na1ons	  inves1gated	  [World	  Bank's	  Enterprise	  Survey]	  



Why  are  we  doing  this?  
Access  issues  
	  	  

• 	  Who	  are	  we	  leaving	  behind?	  	  

	  

• 	  Access	  to	  data	  is	  not	  always	  granted:	  researchers’	  and	  policy	  makers’	  ability	  to	  access	  new	  
sources	  of	  data	  is	  cri1cal	  (as	  much	  as	  their	  ability	  to	  properly	  maintain	  their	  old	  sources)	  	  

• 	  Most	  of	  new	  data	  sources	  are	  proprietary	  	  



Why  are  we  doing  this?  
Capacity  issues  
	  	  

• 	  Can	  we	  actually	  use	  all	  our	  data?	  

“The	  explosion	  of	  big	  data	  has	  far-‐outpaced	  our	  ability	  to	  make	  sense	  of	  it	  in	  poorer	  na1ons	  that	  
already	  lack	  human	  and	  technical	  capacity.”	  -‐	  Claire	  Melamed,	  Overseas	  Development	  Ins1tute	  

	  

“The	  real	  problem	  is	  that	  governments	  are	  swimming	  in	  more	  data	  than	  they	  have	  ever	  had	  but	  
they	  lack	  the	  capacity	  in	  their	  staff	  to	  do	  anything	  with	  it”	  -‐	  Jon	  Gosier,	  D8A	  Group	  CEO	  

	  

• 	  Strengthen	  capaci1es	  is	  cri1cal	  



Why  are  we  doing  this?  
Interpreta2on  issues  
	  	  

• 	  Can	  we	  trust	  data	  ?	  

“Nobody	  believes	  in	  simula1on	  models	  except	  their	  developers…	  	  
	  
Everybody	  believes	  in	  experimental	  data	  except	  who	  collected	  them”	  	  

	   	  	  
	   	   	   	   	   	  -‐	  Prof.	  Gaylon	  S.	  Campbell	  
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• 	  At	  what	  extent	  can	  we	  trust	  data	  ?	  

• 	  Interpreta@on	  issues	  	  
• 	  Correla1on	  is	  not	  causa1on	  

	  “When	  you	  have	  a	  billion	  observa1ons,	  everything’s	  significant”	  –	  Prof.	  Hal	  Varian,	  Chief	  
Economist	  at	  Google	  

• 	  Data	  cannot	  always	  speak	  for	  itself:	  expert	  knowledge	  is	  oZen	  needed	  (meaning	  of	  data	  is	  not	  
stable,	  and	  it	  is	  hard	  to	  detect	  bias	  in	  data)	  	  

“[…]	  s1ll	  you	  will	  need	  theory	  to	  understand	  the	  mechanisms	  or	  even	  to	  suggest	  what	  you	  might	  
hope	  to	  find	  in	  the	  first	  place.”	  Prof.	  Sascha	  Becker,	  University	  of	  Warwick	  
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• 	  At	  what	  extent	  can	  we	  trust	  data	  ?	  

• 	  S1ll	  a	  long,	  long	  way	  to	  go…	  
• 	  Behind	  every	  data/algorithm	  there	  is	  a	  human	  

• 	  Quality	  maKers:	  	  80%	  of	  a	  data	  scien1st's	  1me	  spent	  	  
cleaning	  up	  data	  

• 	  Good	  data	  >>>	  Big	  data:	  	  
E.g.	  GFT	  has	  over-‐es1mated	  the	  prevalence	  	  
of	  flu	  for	  100	  out	  of	  the	  last	  108	  weeks;	  	  
it’s	  been	  wrong	  since	  August	  2011.	  
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• 	  When	  Big	  Data	  ends	  and	  Big	  Brother	  begins?	  

• 	  Are	  we	  sure	  hyper-‐transparency	  is	  always	  a	  great	  thing	  (e.g.	  for	  individuals	  who	  belong	  to	  a	  
minority)?	  	  

• 	  Risks	  behind	  unilateral	  models	  of	  interven1on	  in	  development	  se}ngs	  

• 	  What	  about	  the	  open	  data	  dividend	  concept?	  
	  hKp://www.ictworks.org/2015/03/18/how-‐can-‐we-‐all-‐profit-‐from-‐development-‐data/	  	  

• 	  …	  
Further	  informa1on	  on	  many	  of	  these	  issues:	  hKps://linneKaylor.wordpress.com/	  	  



Thank  you  very  much!  
Feedback  welcome:  salas@mit.edu


