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3.  EMPIRICAL MODEL, STUDY AREA AND DATA  

3.1. Empirical Model  
Here, the probability of a farmer falling below a given consumption (income) level due to climatic shocks 
(droughts, floods or hailstorms) was measured with the vulnerability as expected poverty approach. This 
allows estimation of the proportion of people that are vulnerable to shocks, and hence may be used to 
support policies aimed at implementing safety nets or adaptation strategies. 

Following Chaudhuri et al. (2002), the stochastic process generating the consumption of a 
household h is given by:  

  (1) 

where Ch is per capita consumption1

We assume that the variance of eh is given by: 

  expenditure, Xh represents a bundle of observable household 
characteristics (household size, location, educational attainment of the household head, etc.) and climatic 
shocks (droughts, floods and hailstorms), β is a vector of parameters, and eh is a mean-zero disturbance 
term. The dependent and independent variables are described in Table 6. 

  (2) 

where β and θ are parameter estimates obtained from the three-step feasible generalized least squares 
(FGLS) procedure suggested by Amemiya (1977).  

Using the estimates β and θ, the expected log of consumption and the variance of log 
consumption for each household h are, respectively, estimated as: 

  (3) 
 

  (4) 

By assuming that consumption is log-normally distributed (i.e. that lnCh is normally distributed), 
the above equations allow us to estimate the probability that a household with characteristics Xh will be 
poor (i.e., the household’s vulnerability level). If (.)Φ denotes the cumulative density of the standard 
normal, the estimated probability will be given by: 

  (5) 

where ln z is the log of the minimum consumption/income level beyond which a household would be 
called vulnerable.  

This analysis is based on the assumption that experiencing climatic shocks such as a drought, 
flood and/or hailstorm will increase the probability of a farmer falling below a given consumption/income 
level, or force him/her to stay under such a level if already below it. 

                                                      
1 This study considers farmers’ incomes rather than their consumption. In poor countries, including Ethiopia, it is assumed 

that most or all of the farmers’ incomes are consumed, and the farmers do not save. 
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Figure 1. Nile Basin of Ethiopia with its agro-ecological classifications and survey districts 

 
Source: MOA (2000)  

3.3. Data  
The data used for this study come from a farmers’ household survey performed during the 2004/2005 
production year in the Nile Basin of Ethiopia. The International Food Policy Research Institute (IFPRI) 
conducted this cross-sectional survey in collaboration with the Ethiopian Development Research Institute 
(EDRI). The sampled districts were selected to represent the different attributes of the basin, including the 
typologies of the regions’ agro-ecological zones (dega, weynadega and kola), the degree of irrigation 
activity (percent of cultivated land), the average annual rainfall, the rainfall variability, and the 
vulnerability (food aid-dependent population).  

Peasant associations (administrative units lower than districts) were also purposively selected to 
include households that irrigate their farms.  One peasant association was selected from each of 20 
sampled districts, for a total of 20 sampled peasant associations. Once the peasant associations were 
chosen, 50 farming households were randomly selected from each peasant association (Peasant 
associations have more than one village) for a total of 1000 interviewed households.  Table 2 lists the 
surveyed districts and peasant associations. 
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Table 2. Surveyed districts and peasant associations  

Regional state  Zone Distr ict Peasant 
association 

Number  of 
households  

Tigray East Tigray Hawzein Selam 50 
    Atsbi Wonberta Felege Woinie 50 
  South Tigray Endamehoni Mehan 50 
Amhara North Gondar Debark Mekara 50 
    Chilga  Teber Serako 50 
    Wogera Sak Debir 50 
  South Gondar Libo Kemkem  Angot  50 
  East Gojam Bichena  Aratband Bichena  50 
  West Gojam Quarit Gebez  50 
Oromiya West Wellega Gimbi  Were Sayo  50 
    Haru Genti Abo  50 
  East Shoa Bereh Aleltu Welgewo  50 
  East Shoa Hidabu Abote Sira marase 50 
  East Wellega Limu Areb Gebeya  50 
    Nunu Kumba Bachu  50 
  Jimma  Kersa  Merewa  50 
Benishangul Gumuz Metekel  Wonbera  Addis Alem  50 
  Asosa  Bambasi Sonka 50 
  Kamashi  Sirba Abay Koncho 50 
SNNP  Zone 1 Gesha Daka Kicho  50 
Total    1,000 

Source: Authors’ calculations from the IFPRI/EDRI survey data 

The collected dataset includes the following: household characteristics; the incidence of different 
climatic and other shocks over the previous five years; food aid; land tenure; machinery ownership; rain-
fed and irrigated agriculture; livestock production; access to credit, markets and extension services; 
income and food expenditures; perceptions of climate change; adaptation options; and social capital. 
Moreover, temperature and rainfall data for the surveyed households during the relevant production 
seasons were obtained from IFPRI. 


