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Global	
  Poverty	
  and	
  Hunger	
  



Primary	
  Disserta>on	
  Objec>ves	
  	
  

•  Analyze	
  economic	
  trade-­‐offs	
  made	
  to	
  ensure	
  
long-­‐term	
  food	
  security	
  (Chapter	
  2)	
  

•  Understand	
  the	
  role	
  of	
  natural	
  capital	
  and	
  
social	
  capital	
  in	
  strengthening	
  household	
  food	
  
security	
  (Chapter	
  3)	
  

•  Understand	
  interna>onal	
  food	
  aid	
  response	
  to	
  
ensuring	
  food	
  security	
  in	
  >mes	
  of	
  emergencies	
  
(Chapter	
  4)	
  



‘Food	
  security	
  exists	
  when	
  all	
  people,	
  at	
  
all	
  >mes,	
  have	
  physical	
  and	
  economic	
  
access	
  to	
  sufficient,	
  safe	
  and	
  nutri>ous	
  
food	
  to	
  meet	
  their	
  dietary	
  needs	
  and	
  food	
  
preferences	
  for	
  an	
  ac>ve	
  and	
  healthy	
  life’	
  	
  

	
  -­‐World	
  Food	
  Summit	
  1996,	
  2002 

Food	
  Security	
  Defined	
  
(Food	
  and	
  Agriculture	
  Organiza:on)	
  



-­‐Resources	
  can	
  be	
  consumed	
  now,	
  or	
  in	
  the	
  future	
  
-­‐Maintenance,	
  and	
  investment,	
  in	
  capital	
  in	
  hopes	
  
that	
  this	
  will	
  generate	
  future	
  resources	
  

*Food	
  security	
  is	
  higher	
  when	
  food	
  is	
  available	
  
today	
  and	
  tomorrow	
  

Trade-­‐offs	
  







Fron:er	
  Expansion	
  Hypothesis	
  

• Resource-­‐dependent	
  countries	
  see	
  rapid	
  land	
  
expansion	
  in	
  biologically	
  fragile	
  areas	
  typically	
  
occupied	
  by	
  the	
  poorest	
  popula>ons.	
  
(Barbier,	
  2005)	
  	
  



Forest	
  Ecosystem	
  Services	
  
	
  (for	
  food	
  produc:on)	
  	
  

-­‐Protec>on	
  from	
  flooding	
  and	
  erosion	
  
-­‐Maintenance	
  of	
  soil	
  quality	
  
-­‐Contribu>ons	
  to	
  healthy	
  watersheds	
  	
  



Analysis	
  1:	
  Op:mal	
  conversion	
  of	
  Forest	
  	
  
Resources	
  For	
  Increased	
  Agriculture	
  Produc:on	
  

(Chapter	
  2)	
  

• Op>mal	
  control	
  model	
  to	
  maximize	
  the	
  value	
  received	
  from	
  
agricultural	
  produc>on	
  under	
  the	
  constraint	
  of	
  forest	
  resources	
  
• Calibrated	
  to	
  a	
  case	
  study	
  in	
  Nepal	
  

-­‐-­‐Key	
  Findings:	
  	
  
1)  Long-­‐term	
  op>mal	
  >me	
  path	
  of	
  land	
  conversion,	
  to	
  steady	
  

state	
  values	
  
2)  Varia>on	
  based	
  on	
  geographic	
  region	
  being	
  considered	
  in	
  

Nepal	
  



Variable Mean  Std. Dev. 
Forest 2000 (ha) 64,923 53664.02 
10 year change -34.62% 0.25 
Farmland 2000 
(ha) 63,478 41250.58 
10 year change 120.57% 1.58 
Population 2010 319,634 
10 year change 28.8%     .192  

Nepal:	
  Characteris:cs	
  (District	
  Level)	
  



Data	
  Sources	
  

Raster	
  Imagery	
  (GIS)	
  	
  
Nepal	
  Living	
  Standards	
  Survey	
  
1995-­‐1996,	
  2003-­‐2004	
  

Calibrate	
  op>mal	
  control	
  model	
  













The	
  developed	
  model,	
  maximiza:on	
  	
  
of	
  per	
  capita	
  benefits	
  from	
  land	
  under	
  agricultural	
  	
  

Produc:on.	
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∞
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Constrained	
  Present	
  Valued	
  Lagrangian	
  	
  
&	
  First	
  Order	
  Condi:ons	
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Ordinary	
  Differen:al	
  Equa:ons	
  

   FS

i
= df (t )⋅n +ϖ n

i
a(t )+ s[L − f (t )⋅n − a(t )⋅n ]+ ref



  

P jt
m = −2.66 A j ,t

(1.214 )

+ 0.373 n j ,t
(0.151)

+ 0.933 L j ,t
(0.368)

− 422536.6 mnt j
(190097.2)

         − 339412.1 hills j
(169063.4 )

− 372096.6 ter j
(131344.8)

+ 365024.1 
(185097.2)

Calibra:ng	
  the	
  Model	
  

(robust	
  s.e.),	
  N=4990,	
  R-­‐squared=0.366,	
  F-­‐test=249.76	
  

(robust	
  s.e.),	
  R-­‐squared=0.2297,	
  n=144,	
  Hausman=5.92,	
  (P=0.0518)	
  

  

C(a , f ,n )= a(6761.8 − 542.0 a +11.9 a2 )− f (1625.0 − 361.4 f )

                   − 2230.3 (a ⋅ f )+ 0.006 n



Calibra:ng	
  the	
  Model	
  (cont.)	
  

   
n
i
= gn(1− n

k
) Verhulst	
  logis>c	
  equa>on	
  	
  

   

Fs

i
= 0.812 Fs

(0.235)
− 0.582 n

i
a

(0.349)
− 0.424 (L − Fs − A )

(0.131) 
                                               

+9608.9 ter
(4391.5)

+ 9546.8 mnt
(4391.6)

 + 8524.2 hil
(2575.8) 

(s.e.),	
  N=72,	
  R-­‐squared	
  (centered)=0.544;	
  F-­‐test=10.29;	
  

Kleibergen-­‐Paap	
  rk	
  LM	
  staGsGc	
  (Underiden>fica>on	
  test)=17.12	
  
(p=0.000);	
  Kleibergen-­‐Paap	
  rk	
  Wald	
  F	
  staGsGc	
  (Weak	
  iden>fica>on	
  
test)=	
  59.295	
  (Stock-­‐Yogo	
  10%	
  CriGcal	
  Value=19.93);	
  	
  Hansen	
  J	
  Test	
  for	
  
instruments=	
  2.145	
  (chi.	
  sq.	
  p=0.143)	
  

10-­‐year	
  forest	
  change	
  (divide	
  coefficients	
  by	
  10	
  for	
  the	
  model)	
  	
  



Chapter	
  2	
  Results	
  

High	
  k=200%	
  of	
  current	
  
popula>on,	
  Low	
  k=150%	
  of	
  
current	
  popula>on	
  

High	
  g=1.8%	
  annual	
  growth	
  
rate,	
  Low	
  g=1.4%	
  annual	
  
growth	
  rate	
  



Region 2000 f 2000 a Optimal 
Starting 
Values (f) 

Optimal 
Starting 
Values (a) 

Terai .04 .15 .042 .102 

Hills .26 .19 .14 .172 

Mountain 1.14 .73 .656 .435 

Chapter	
  2	
  Results	
  (cont.—g=1.4%,	
  k=150%)	
  



Chapter	
  2	
  Key	
  Conclusions	
  

• Long-­‐term	
  value	
  of	
  agriculture	
  produc>on	
  
relies	
  on	
  maintenance	
  of	
  stocks	
  of	
  primary	
  
forest	
  
• Op>mal	
  forest	
  levels	
  slightly	
  above	
  2000	
  
levels	
  for	
  Terai	
  belt	
  
• Direct	
  benefits	
  of	
  forest	
  stock	
  may	
  indicate	
  
the	
  need	
  for	
  further	
  maintain	
  forest	
  stocks	
  	
  



An	
  issue	
  of	
  inadequate	
  	
  
food	
  supply?	
  

Amartya Sen: Food	
  Security:	
  
A question of vulnerability 
and access to food. 	
  

Poverty	
  and	
  Famines:	
  An	
  Essay	
  on	
  
EnGtlement	
  (1981)	
  

Bengali	
  famine	
  of	
  1943	
  



Key	
  Ques>ons	
  
-­‐What	
  is	
  the	
  role	
  of	
  natural	
  capital,	
  social	
  capital,	
  and	
  coping	
  
mechanisms	
  in	
  determining	
  household	
  food	
  security	
  in	
  
Nepal?	
  	
  

Key	
  Impacts	
  on	
  Food	
  Security:	
  
-­‐Time	
  to	
  collect	
  clean	
  water	
  and	
  %	
  of	
  forest	
  cover	
  
-­‐Caste	
  status,	
  presence	
  of	
  ac>ve	
  community	
  groups	
  
-­‐Access	
  to	
  food	
  aid,	
  loans,	
  and	
  remi1ances	
  

Household	
  determinants	
  	
  
of	
  food	
  security	
  in	
  Nepal	
  (Chapter	
  3)	
  



Case	
  Study:	
  Nepal	
  



h1p://www.flickr.com/photos/cimmyt/6195475730/sizes/o/in/photostream/	
  



   Ci
H ,M = C( pi

H ,M ,  w ,  A,Ki , N ,Di
H )

Maximize	
  U>lity	
  to	
  Give	
  an	
  Op>mal	
  Level	
  of	
  Consump>on	
  	
  	
  

Generalized	
  Econometric	
  Model	
  



Raster	
  Imagery	
  (GIS)	
  	
  
Nepal	
  Living	
  Standards	
  Survey	
  
1995-­‐1996,	
  2003-­‐2004	
  (Social	
  
Capital	
  Data)	
  

Food	
  Security	
  HH	
  Survey	
  
Nepal	
  Conflict	
  Data	
  	
  

Data	
  Sources	
  Combined	
  for	
  the	
  Analysis	
  



   
FOODINDX = staple starches *.2 + pulses *.3+ meat / fish / eggs *.4 + milk *.4

+ fruit *.1+ vegetables *.1+ oil *.05+ sugar *.05

Food	
  Security	
  Measure-­‐-­‐-­‐Food	
  Index	
  



Vegeta>on	
  Mapping	
  



-­‐There	
  are	
  3913	
  VDCs	
  in	
  Nepal,	
  within	
  75	
  
administra>ve	
  districts	
  

Nepal	
  Village	
  Development	
  Commi1ees	
  (VDCs)	
  



Buffers	
  around	
  each	
  of	
  VDCs	
  (10,	
  20,	
  30	
  km	
  buffers)	
  



Social	
  Capital	
  Index	
  

-­‐Where	
  X	
  is	
  a	
  characteris>c	
  of	
  the	
  user	
  group	
  being	
  
considered	
  

Social	
  Capital	
  Index	
  



• Marginalized	
  castes:	
  Dalit,	
  Janja>,	
  and	
  others	
  
• Privileged	
  castes:	
  Brahmin	
  or	
  Chhetri	
  	
  

Hypothesis:	
  Membership	
  in	
  marginalized	
  castes	
  
will	
  make	
  households	
  more	
  vulnerable	
  to	
  food	
  
insecurity.	
  

Social	
  Capital—Caste	
  Membership	
  



Explanatory	
  Variables	
  
(Foodindx	
  Dep.	
  Variable)	
  

Model	
  II	
   Model	
  III	
   Model	
  IV	
   Model	
  V	
  

Natural	
  Capital	
  

WATDIS	
   -­‐0.466*	
  	
   -­‐0.410*	
  	
   -­‐0.398*	
  	
   -­‐0.441*	
  

VEG	
   0.036***	
  	
   0.044***	
  	
   0.043***	
  	
   0.039***	
  

Social	
  Capital	
  
CLASSDALIT	
   -­‐0.380*	
  	
   -­‐0.327	
  	
   -­‐0.349	
  

CLASSJANJATI	
   -­‐0.905***	
  	
   -­‐0.872***	
  	
   -­‐0.893***	
  

CLASSOTHER	
   -­‐0.548*	
  	
   -­‐0.543*	
  	
   -­‐0.492	
  

SCIALL	
   0.098***	
  	
   0.096***	
  	
   0.097***	
  

Coping	
  Mechanisms	
  
COPEREMIT	
   0.248*	
  	
   0.261*	
  

COPECREDIT	
   0.272**	
  	
   0.264**	
  

COPEFOODAID	
  	
   0.223*	
  	
   0.201*	
  

VIOL	
  	
   -­‐0.010**	
  

AIC	
   6773.7	
  	
   6790.9	
  	
   6769.4	
  	
   6719.8	
  	
  

(Significance:	
  *	
  10%,	
  **	
  5%,	
  ***1%),	
  n=1674,	
  robust	
  standard	
  errors	
  (not	
  included	
  for	
  purposes	
  of	
  brevity)	
  

Primary	
  Results	
  



Explanatory	
  Variables	
   Model	
  II	
   Model	
  III	
   Model	
  iV	
   Model	
  V	
  

Kleibergen-Paap rk  77.347***	
   73.979***	
   76.503***	
   82.616***	
  
Hansen J-stat 3.856	
   5.125	
   4.412	
   2.224	
  

Kleibergen-Paap Wald 30.909a	
   28.523a	
   29.504a	
   32.412a	
  

End. (χ2) VEGVDC 8.433***	
   14.508***	
   15.376***	
   15.523***	
  

End. (χ2) SCIALL 0.464	
  	
  

End. (χ2) FOODAID 1.006	
  	
  

End. (χ2) VIOL 1.857	
  	
  

Endogeneity	
  Tests	
  



Spa>al	
  Modeling	
  

  
W = expκ

1+ expκ
⎛
⎝⎜

⎞
⎠⎟d=0

D

∑
d

Spa>al	
  Decay	
  Func>on	
  



Dependent Variable 

FOODINDX 

Model 
1 

Model 
2 

Model 3 Model 
4 

Non-Linear 
Model 5 

VEGVDC 
0.039*** 

VEG10B 0.010* 

VEG20B 0.022*** 

VEG30B 0.022** 

0.499*** 

K -­‐1.035	
   

ETA 0.035*** 

N 1674 1674 1674 1674 1674 
AIC 6719.8 6495.1 6484.0 6489.9 6470.0 

 λ10,20,30



Dependent Variable 

FOODINDX 

Model 
1b 

Model 
 2b 

Model   
3b 

Model 
4b 

Model  
5b 

SCIAGRIC  
0.441**  

SCIWATER  0.267***  

SCIFOR  0.784**  

SCIWOMEN  -0.333  

SCIALL  0.096***  

N 1674 1674 1674 1674 1674 
AIC 6542.62  6522.67  6659.4  6596.52  6525.09  



Chapter	
  3	
  Key	
  Conclusions	
  

• Vegeta>on	
  quan>ty	
  posi>vely	
  impacts	
  food	
  security,	
  not	
  only	
  in	
  
the	
  local	
  area	
  but	
  in	
  areas	
  surrounding	
  the	
  VDC	
  

• Strategies	
  for	
  regional	
  management	
  important,	
  as	
  conserva>on	
  
work	
  by	
  one	
  village	
  will	
  benefit	
  villages	
  in	
  the	
  area-­‐-­‐-­‐Free	
  Rider	
  
Problem	
  

• Promo>on	
  of	
  user	
  groups	
  has	
  the	
  poten>al	
  to	
  boost	
  food	
  security	
  
• Ensuring	
  safety	
  nets	
  for	
  marginalized	
  groups	
  is	
  necessary	
  (e.g.	
  
micro	
  loans	
  and	
  	
  development	
  food	
  aid)	
  









Dynamic	
  Analysis	
  of	
  Food	
  Aid	
  (Chapter	
  4)	
  	
  

• Analyzing	
  the	
  response	
  of	
  food	
  aid	
  in	
  >mes	
  of	
  natural	
  disasters	
  
-­‐-­‐-­‐using	
  dynamic	
  GMM	
  model	
  

	
  Key	
  findings:	
  
1)  Emergency	
  food	
  aid	
  increases	
  with	
  rapid	
  onset	
  natural	
  disasters	
  	
  
and	
  gradual	
  disasters	
  with	
  a	
  lag	
  
1)  Emergency	
  food	
  aid	
  responds	
  to	
  presence	
  of	
  displaced	
  people	
  



   
min
β̂

1
N

m( yi ,xi ,zi , β̂ )
i=1

N

∑
⎡

⎣
⎢
⎢

⎤

⎦
⎥
⎥

′
⋅W ⋅ 1

N
m( yi ,xi ,zi , β̂ )

i=1

N

∑
⎡

⎣
⎢
⎢

⎤

⎦
⎥
⎥

GMM	
  Approach	
  

   
β̂GMM = [( 1

N
zi ′xi )

i=1

N

∑ ⋅W ⋅ 1
N

z′ixi]
−1

i=1

N

∑ ⋅( 1
N

zi ′xi )
i=1

N

∑ ⋅W ⋅( 1
N

z′i yi )
i=1

N

∑

If  we set	
  	
  	
  
  W = z′iizii , then 	
    β̂GMM = β̂2SLS



Econometric	
  Model	
  

   
yi,t = yi,t−lα + xi ,tβ + ui + vi,t



Data	
  Sources	
  

FAIS	
  Monitoring	
  System	
  



Dynamic Panel Analysis (GMM System): Low and Middle Income Countries-Per Capita Analysis 
Dep. (ln)AIDCAP Model I Model II Model III Model IV Model V 
(ln)AIDP t-1 0.570*** 0.533*** 0.518*** 0.484*** 0.486*** 
(ln)AIDP t-2 0.090 0.125*** 0.112*** 0.103*** 
(ln)FOODP -0.378* -0.418*** -0.363*** -0.303* -0.337* 
(ln)SUDISP 0.030* 0.033** 0.037*** 0.035*** 
(ln)SUDISP t-1 0.004 0.008 
(ln)GRADISP 0.008 0.014 0.024 0.013 
(ln)GRADISP t-1 0.061*** 0.059*** 
(ln)TOTDISP 0.030** 
(ln)TOTDISP t-1 0.038*** 
(ln)DISPP 0.984*** 0.957*** 
N 2196 2110 2110 1989 1989 
Countries 114 114 114 113 113 

Chapter	
  4	
  Results	
  



Model I Model II Model III Model IV Model V 
Instruments 81 80 85 85 75 
Arellano–Bond AR(2) 0.058 0.795 0.951 0.736 0.617 
Hansen Overid. test 0.193 0.292 0.546 0.689 0.424 
Difference-In-
Hansen (p-values) 
All System 
Instruments 

0.863 0.959 0.243 0.374 0.191 

Dep. Variable 
Instruments 

0.580 0.949 0.801 0.869 0.846 

Number of  
Instrument Lags 

10 10 10 10 10 



Chapter	
  4	
  Conclusions	
  

• Important	
  result	
  to	
  show	
  the	
  rela>onship	
  of	
  emergency	
  
food	
  aid	
  with	
  gradual	
  onset	
  disasters	
  

• Media	
  plays	
  an	
  important	
  role	
  in	
  communica>ng	
  the	
  
need	
  to	
  respond	
  during	
  disasters	
  

• Early	
  monitoring	
  systems-­‐-­‐-­‐educate	
  interna>onal	
  
community,	
  and	
  the	
  public,	
  as	
  early	
  as	
  possible	
  	
  



Final	
  Remarks	
  

• World	
  has	
  made	
  progress	
  towards	
  addressing	
  poverty	
  

• Reality	
  of	
  hunger	
  remains—response	
  crosses	
  poli>cal	
  ideology	
  

• Global	
  climate	
  change	
  and	
  popula>on	
  growth	
  exacerbate	
  food	
  
security	
  concerns	
  

• Research	
  helps	
  to	
  iden>fy	
  those	
  key	
  natural	
  systems	
  and	
  social	
  
systems	
  that	
  must	
  be	
  invested	
  in	
  to	
  strengthen	
  food	
  security	
  

• Research	
  used	
  to	
  communicate	
  these	
  important	
  issues	
  to	
  people	
  
living	
  in	
  developed	
  countries	
  



Region 2000 f 2000 a Optimal 
Starting 
Values (f) 

Optimal 
Starting 
Values (a) 

Terai .04 .15 .042 .102 

Hills .26 .19 .14 .172 

Mountain 1.14 .73 .656 .435 

Bonus	
  Slides	
  




