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Questions 

•  How do vulnerable households cope with staple food price shocks?  
•  Specifically: how did households in Afghanistan cope with the 2008 spike in 

wheat flour prices? 
–  Food-based coping responses  

•  Food quantity (real value of  food consumed and calories) 
•  Food quality (dietary diversity) 

–  Nonfood-based coping responses 
•  Nonfood expenditures 
•  Purchasing food on credit 
•  Selling productive assets  
•  Pulling children out of  school 
•  Migrating  



Outline 
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Afghanistan 

•  Population: 25 million (GoA, 2008) 
–  80% rural, 20% urban 

•  High levels of  poverty (36% below poverty line) and food insecurity        
(28% below 2100 kcal daily) (World Bank, 2010) 

•  Decades of  conflict and political insecurity 
•  160 out of  179 countries in terms of  GDP per capita: $524 (IMF, 2009) 
•  181 out of  182 countries on the Human Development Index (UNDP, 2008) 



The importance of  wheat in Afghanistan 

•  Wheat products contribute 54% to total calories and 35% to food expenditure: 

–  Bottom consumption quintile: 60% and 44%, respectively 

–  Top consumption quintile: 42% and 20%, respectively 

•  Approximately 70% of  cultivated crop area is devoted to wheat (Chabot & 
Dorosh, 2007). 

•  Wheat production is extremely volatile (due to drought and conflict); imports 
make up for shortfalls. From 2000-2008, about 30% of  annual wheat 
consumption came from imports (Persaud, 2010). 
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Figure 1. Retail Wheat Flour Prices, 2002-2013 
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Source: FAO Global Information and Early Warning System (GIEWS) 
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National Risk and Vulnerability Assessment (NRVA) 2007/08 

•  Conducted by the Central Statistics Organization and the Ministry of  Rural 
Rehabilitation and Development from August 2007 – September 2008 

•  Was explicitly stratified by province and implicitly stratified over time – key to 
identification 

•  Is nationally-representative by quarter 
–  20,543 households in 2,572 communities 
–  Over 150,000 individuals in all 34 provinces 
–  Long time frame allowed coverage of  conflict areas 

 



NRVA 2007/08 cont. 

•  Household questionnaire includes 
–  Quantity and frequency of  consumption of  91 food items in past 7 days 
–  Nonfood expenditure  
–  Education, migration, assets, credit, etc.  

•  District price survey includes 
–  Price data on food items, grains and fuel  



–  Health 
–  Education 
–  Clothing  
–  Grooming  

–  Tobacco and cigarettes 
–  Transportation 
–  Communication 
–  Culture 

Measures of  nonfood-based coping responses 

•  Indicator for recent sale of  livestock 
•  Indicator for recent migrant 
•  Child-level school enrollment, ages 8-16 
•  Categorical variable of  frequency with which household purchases food on 

credit (1-4: never, sometimes, often, always) 

•  Nonfood expenditure 



Measures of  food-based coping responses 

•  Quantity of  food consumed 
–  Real value of  monthly per capita food consumption 
–  Daily per capita caloric intake  

•  Quality of  food consumed 
–  Dietary diversity measured by the food consumption score by World Food 

Programme; weighted sum of  frequency of  food consumption in 8 food 
groups over past week:  

1.  Grains 
2.  Pulses  
3.  Vegetables 
4.  Fruit 
5.  Meat/fish 
6.  Dairy 
7.  Sugar 
8.  Oil/fat 



Household characteristics 
Age of household head 
Number of males 
Number of females 
Number of children under 16 years 
Share of households with married head 
Share of households with literate head 
Share of agricultural households 
Share of households in rural areas 
Share of households in plains areas 
Share of households in plateau areas 
Share of households in mountainous areas 
Share of households with recent migrant 
Share of children between 8 and 16 years in school 
Share of households purchasing food on credit often or always 
Share of households that sold live livestock recently 
Total observations 



Population statistics by quarter and over survey year 

Real per capita monthly expenditure:  
      (Afghani) 

Quarter 1 
(Fall) 

Quarter 2 
(Winter) 

Quarter 3 
(Spring) 

Quarter 4 
(Summer) 

Survey 
Year 

      Total  

      Food  

      Nonfood 

      Health 

      Education 

      Clothing 

      Grooming 

      Tobacco and cigarettes 

      Transportation 

      Communication 

      Culture 

Daily per capita caloric intake  

Food consumption score 



Food security across the distribution 

Quantile 
Real per capita 
monthly food 
consumption 

Daily per capita  
caloric intake  

Food consumption 
score 

10th   
20th  
30th  
40th  
50th (Median) 
60th  
70th  
80th  
90th  

Mean 

Estimated population weighted means at each quantile. Source: NRVA 2007/08 
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Methodology  

•  Objective: identify wheat flour price effects on measures of  household coping 
responses while controlling for household, district, and province 
characteristics. 

•  OLS 
–  Provides a constant behavioral response, for the mean household 

•  Unconditional quantile regression (UQR) estimator proposed by Firpo, 
Fortin, and Lemieux (2009) 
–  Allows the behavioral response to vary over the unconditional distribution  
–  Uses OLS with ‘re-centered influence functions’ to estimate the 

behavioral responses at specific quantiles (e.g., median) of  the 
unconditional distribution of  the dependent variable 

•  An influence function represents the influence of  an individual 
observation on a distributional statistic (e.g., median)  



Specification 

For household h, area a, district d, province p, quarter q 
•  resp: measure of  household coping response 
•  Household, HH 

–  Head characteristics: age, literacy, married 
–  Household composition 
–  Agricultural household dummy  
–  Wealth (housing, durables, livestock) 

•  District, dist 
–  Plateau and mountainous dummies; plains excluded 

•  Prices of  other goods, prices 
–  Kerosene, milk, lamb, rice, vegetable oil  

•  Number fatalities/injuries in violent incidents, conflict 
•  , province dummies 
•  , clustered idiosyncratic error terms 

+   
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Effects of wheat flour price increases on real per capita expenditure 

Nonfood Health Education Clothing Grooming 
Tobacco 

and 
cigarettes 

Transport- 
ation # 

Communic- 
ation Culture Food  

Coefficients and standard errors are from separate, population-weighted regressions. The dependent variable is real per 
capita expenditure for each group (listed at the top of the columns), transformed by the inverse hyperbolic sine (IHS) 
function. # In the transportation regression, the log of the price of gasoline is included as an additional control variable. 
Total observations: 20,483. Standard errors are clustered bootstrap estimates. *, **, and *** denote significance at 
10%, 5%, and 1%, respectively.  



Medicines Doctors' 
fees 

Other 
medical 

and health 
expenses 

Adult 
clothing 

Children's 
clothing 

Effects of wheat flour price increases on real per capita expenditure 

Nonfood Health Education Clothing Grooming 
Tobacco 

and 
cigarettes 

Transport- 
ation # 

Communic- 
ation Culture Food  

Coefficients and standard errors are from separate, population-weighted regressions. The dependent variable is real per 
capita expenditure for each group (listed at the top of the columns), transformed by the inverse hyperbolic sine (IHS) 
function. # In the transportation regression, the log of the price of gasoline is included as an additional control variable. 
Total observations: 20,483. Standard errors are clustered bootstrap estimates. *, **, and *** denote significance at 
10%, 5%, and 1%, respectively.  



Effects of wheat flour price increases on other  
nonfood-based coping responses 

Sold livestock Member migrated Child in school Purchased food 
on credit 

Total observations in columns 1, 2, and 4: 20,483; total observations in 
column 3: 15,924 (in the child-level regression). Standard errors are 
clustered bootstrap estimates. *, **, and *** denote significance at 10%, 
5%, and 1%, respectively.  



Wheat flour price effects on food consumption 

10th  20th 30th 40th 50th 

60th 70th 80th 90th OLS 

Coefficients and standard errors are from separate, population-weighted regressions. Total observations: 
20,483. UQR standard errors are clustered bootstrap estimates. OLS standard errors are corrected for 
clustering and stratification. *, **, and *** denote significance at 10%, 5%, and 1%, respectively.  
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Wheat flour price effects on calories 

10th  20th 30th 40th 50th 

60th 70th 80th 90th OLS 

Coefficients and standard errors are from separate, population-weighted regressions. Total observations: 
20,483. UQR standard errors are clustered bootstrap estimates. OLS standard errors are corrected for 
clustering and stratification. *, **, and *** denote significance at 10%, 5%, and 1%, respectively.  
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Wheat flour price effects on dietary diversity 

10th  20th 30th 40th 50th 

60th 70th 80th 90th OLS 

Coefficients and standard errors are from separate, population-weighted regressions. Total observations: 
20,483. UQR standard errors are clustered bootstrap estimates. OLS standard errors are corrected for 
clustering and stratification. *, **, and *** denote significance at 10%, 5%, and 1%, respectively.  
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Additional measures linked to diet quality  

•  Micronutrient intake 
–  Iron  
–  Retinol 
–  Beta-carotene 

•  Macronutrient intake 
–  Carbohydrates 
–  Fat 
–  Protein 



Wheat flour price effects on micronutrient intake 

Quantile: 10th  20th 30th 40th 50th 60th 70th 80th 90th 

Iron  

Retinol 

Beta-carotene 

Note: Coefficients and standard errors are from separate, population-weighted regressions with dependent variable per 
capita intake transformed by the inverse hyperbolic sine (IHS) function. Total observations: 20,483. UQR standard 
errors are clustered bootstrap estimates. *, **, and *** denote significance at 10%, 5%, and 1%, respectively.  



Wheat flour price effects on macronutrient intake 

Quantile: 10th  20th 30th 40th 50th 60th 70th 80th 90th 

Carbohydrate 

Fat 

Protein 

Note: Coefficients and standard errors are from separate, population-weighted regressions with dependent variable per 
capita intake transformed by the inverse hyperbolic sine (IHS) function. Total observations: 20,483. UQR standard 
errors are clustered bootstrap estimates. *, **, and *** denote significance at 10%, 5%, and 1%, respectively.  



Wheat flour price effects on protein intake 

Quantile: 10th  20th 30th 40th 50th 60th 70th 80th 90th 

Animal-source 
protein 

Non-animal-
source protein 

Note: Coefficients and standard errors are from separate, population-weighted regressions with dependent variable per 
capita intake transformed by the inverse hyperbolic sine (IHS) function. Total observations: 20,483. UQR standard 
errors are clustered bootstrap estimates. *, **, and *** denote significance at 10%, 5%, and 1%, respectively.  
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Implications 

•  Afghan households utilize nonfood-based and food-based coping strategies 
(with more emphasis on reducing adult goods) in response to increases in 
staple food prices (with potential long-term consequences) 

•  UQR estimates provide evidence of  differences in behavioral food-based 
coping responses across the distribution of  Afghan households.  

•  Food expenditure and calories do not tell whole story; dietary diversity merits 
equal attention, particularly in the context of  child development.  
–  Micronutrient interventions are important, in addition to the standard 

distribution of  staples.  

•  Calories may be an ineffectual measure of  the onset of  food insecurity for 
vulnerable populations in the short-run 
–  Collecting data on dietary diversity is cheaper and faster 



Thank You 


