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Abstract 
This study uses the 2004/05 household income and consumption expenditure survey to examine the 
determinants of household teff expenditures by using heteroskedastic double-hurdle model to accommodate zero 
observations in the sample. Mostly importantly, the study also calculates elasiticties parameters for the 
explanatory variables to examine their effect on teff consumption. The double hurdle model for teff 
consumption suggested that age of head of the household was determining the level of consumption while it was 
not important to influence the household’s decision to consume. The estimated results indicated that socio-
demographic characteristics (household sizes, dependency ratios, education, employment status, gender) were 
significant in explaining both the decision to consume and the level of teff consumption. In addition, economic 
factors such as income and prices were among the significant determinants of teff consumption demand. 
Calculated own price elasiticties for the main regions indicated that Addis Ababa was relatively less sensitive to 
changes in teff prices. Finally, Tobit model was used to observe consumption patterns for maize, sorghum wheat 
and teff. Income and education were positively and significantly affecting teff expenditures while they were 
negatively associated with maize consumption. Educated head of the household had remarkably low 
consumption of maize and sorghum. 
Key words: double- hurdle model, food consumption,  heteroskedasticity,Tobit model 
 
1. Introduction 
Agriculture is the backbone of the Ethiopian economy. Even though the share of agriculture 
to national income declines overtime, its contribution to total gross domestic product is 
estimated to be 48% during 2007. Cereal production is the dominant sub-sector within 
agriculture. According to World Bank (2007), cereal production accounted for 30 percent of 
the national income with large share in rural employment (60%) and households’ total food 
expenditure (40%). Thus, government gives much attention to the subsector to increase 
production and marketing through accelerated investment in infrastructure and adoption of 
better seed varieties and fertilizer technology. From the demand side, cereals are the most 
important diets (in terms of calorie intake) for Ethiopian households. In particular, teff, 
wheat, maize and sorghum are the most staple food items. But, the consumption of each item 
is affected by the household income. Rashid (2010) suggested that calories intake of teff 
decline as one moves from lower to higher quantiles of the wage distribution. 
For the past two decades, cereal production increased due to expansion of cultivated land 
(acreage) and high yield improvement. According to Rashid (2010), total production for the 
three major cereals (teff, maize, and wheat) has increased from 5.7 million tons in 2004 to 9.3 
million tons in 2007, indicating double-digit growth in production of teff (17.5%) and maize 
(25.3%). Following this bumper harvest, however, food price soared and it increased more 
than double for teff and wheat from 2005 to 2007. But, there are no comprehensive empirical 
studies that stride to identify the main factors behind the price puzzle. All urban households 
in Ethiopia are not the same in smoothing their consumption for food price hikes. Households 
are heterogeneous in consumption patterns that would give rise to different welfare effects. 
This study seeks to find the economic and demographic factors that would explain household 
consumption level of cereal crops (mainly teff). The study will also investigate how 
households responded to changes in prices and income by calculating the corresponding price 
and income elasiticties for teff.  
Teff is a cereal crop cultivated, as a source of food, primarily in Ethiopia. It is major source 
of dietary iron which explains for the low incidence of anemia among Ethiopians. Teff is 
considered to have higher iron content than cereals. What makes teff grain even more 
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attractive is the fact that it is a gluten free food. Gluten is a protein that causes allergic 
reactions to some people. For this reason, teff has received much attention even in US health 
food markets.  In some villages of U.S such as Idaho and Oklahoma, commercial farmers 
have been cultivating teff to satisfy the growing demand to those seeking gluten free and to 
those Ethiopian and Eritrean immigrants (Gilbert, 2008). This motivates the current study to 
find out the determinants of teff consumption in Ethiopia.  
 
The use of micro-data allows examination of the effects of detailed household characteristics 
and provides the degree of freedom to estimate a large number of parameters. However, one 
underlying features of microeconomic data sets is the plethora of zero responses. Significant 
proportions of households would report zero level of consumption for certain food items. 
Standard econometric techniques not accounting for this data feature lead to biased and 
inconsistent parameter estimates (Maddala 1983; Heien and Wessells, 1990). Observed 
zeroes in expenditure survey data occur due to reasons such as abstention, budgetary 
constraints, and infrequency purchases and misreporting. Abstention will occur when the 
marginal utility of a commodity is non-positive while budgetary constraints may stop an 
individual from purchasing the commodity that does provide felicity at the margin (Blundell 
and Meghir, 1987; Gould, 1992).  
Since most survey data do not provide enough detailed information to distinguish the true 
causes of zero for each sampling unit, the double hurdle model as a reduced form of 
structural model augments the expenditure equation with separate hurdles for non-behavioral 
sources of zero and appropriate for modeling such observations (Yen and Jone, 1997; Angulo 
et al., 2001; Yen and Huang, 1996). Some empirical studies confirmed that double hurdle 
model is more appropriate to address the issue of zero observations in consumptions of 
certain food items in UnitedState (e.g. Gao et al, 1995; Yen and Jensen, 1996; Su and Yen, 
1996; Yen and Huang, 1996). They argued that the conflicting effect of variables on 
participation and consumption particularly highlights the flexibility and advantage of the 
double hurdle parameterization, which is not possible in Tobit model. 
The current study has some unique contributions to the existing literatures.  First, it is the first 
study for the country under consideration.  Second, the study fully exploits alternative 
methodologies that could be potentially used to model teff consumption.  Subsequently, the 
study chooses the best model that fit the data using relevant model selection criterion. The 
study also takes into account some model misspecifications such as heteroskedasticity, multi-
colinearity and endogeneity that could yield inconsistent parameter estimates if detected in 
the data. The study also conducts sensitivity tests to ensure the model results are more stable 
and robust. Third, the study develops its own statistical programming language to find out 
post estimation parameters such as elasticties.Our model selection criterion indicated that the 
Tobit model was indeed restrictive in its parameterization, that lead to use the alternative 
double-hurdle model as it provided more information to investigate the determinants of teff 
consumption. The study found that household size, dependency ratio, employment status, and 
education were important determinants of both the likelihood to participate in teff market and 
the level of consumption.  
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The rest paper is structured as follows. Section 2 offers the data and the methodologies used 
in the study. It also provides statistical tests to choose the best model.  Section 3 presents the 
empirical results while section 4 discusses the main findings intensively.  Section 5 concludes 
and then suggests further research

 

2.  Econometric methodology and Data 
2.1 Econometric methodology 
Censored regression models generally apply when the variable to be explained is partly 
continuous but has positive probability mass at one or more points (Wooldridge, 2002). For 
corner solution outcome, the standard censored Tobit model (after Tobin, 1958) is more 
appropriate than OLS estimates. The log likelihood function for the standard censored 
regression shall be written as  

[ ] [ ]
0

ln 1 ( / ln ( / ).1/ ........................................................(1)i i iLogL x y xβ σ φ β σ σ
+

= −Φ + −∑ ∑
In which ‘0’ indicates summation over the zero observations in the sample, while ‘’+’’ 
indicates summation over positive observation. (.) (.)andφ Φ  are the standard normal PDF 
and CDF respectively. x  is a vector of consumer characteristics relevant in explaining the 
size of consumption  such as  education  ,gender ,age of head  the  household, marital status, 
dummy variables indicating region of residence, and occupation. β  is the corresponding 
vector of parameters to be estimated. iy  is the observed level of consumption expenditure. 
 
For corner solution outcomes, the censored Tobit model assumes constant relative partial 
effects for a pair of explanatory variables. In addition, the Tobit model assumes that the 
household’s decision to purchase and on how much to purchase if purchase occurs are 
determined by the same mechanism. To overcome these restrictive assumptions, the current 
study uses the double hurdle model. Cragg (1971) developed two tired model (general double 
-hurdle model) which nests the usual Tobit model.  Unlike the Tobit model, the decision to 
acquire and how much to acquire if acquisition occurs are determined by different vectors of 
parameters. Double hurdle model assumes that a consumer makes two decisions with respect 
to purchasing an item. It means that a consumer has to overcome two hurdles before 
recording positive expenditure or purchased is realized after two hurdles are cleared 
(Newman et al, 2001).The first hurdle involves the decision of whether or not to purchase the 
item (participation decision).The second hurdle concerns the level of consumption the 
consumer chooses (consumption decision). Thus, each decision process requires two different 
latent variables: a probit model to determine participation and a Tobit model to determine the 
expenditure level (Blundell and Meghir, 1987). Following Wooldridge (2002), the 
participation and expenditure equation are written respectively as: 

*
1

*
2

.........................................................................(2)

.........................................................................(3)
i i i

i i i

d x u
y x v

α
β

= +

= +
  

Where, *
id is latent participation indicator. *

iy is latent variable describing household‘s 
consumption of particular food item. 1ix  and 2ix  are vectors of variables explaining the 
participation decision and expenditure decisions respectively. Potential consumers may not 
purchase the particular food item due to some exogenous factors. Thus, for identification 
purpose, prices and household income are excluded from the participation decision equation. 
α and β are conformable vectors of parameters. The error terms i iu and v  are independently 
and normally distributed. iv  is truncated at 2ix β− . 
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Many researchers [Blundell and Meghir, 1987; Jones, 1992; Gould, 1992; Moffatt, 2005; 
Ray, 1973; and Smith 2002) rejected the joint decision and accepted an independent decision 
of some form between the two stochastic process. Smith (2002) argued that the assumption of 
zero correlation between the two errors is a more profitable generalization because the 
correlation parameter is poorly identified. Ray further argued that consumers generally make 
simultaneous decisions (the decision to buy and how much to buy) only if the budget share of 
the food item is small. Since food expenditures in Ethiopia generally accounts for 65% of 
disposable per-capita income as reported by Central Statistical Authority(2007), the current 
study assumes that the distributions of errors from the participation and consumption 
decisions are independent.

 

 Using eq. (1) and eq. (2), the observed consumption ( iy ) relates to the latent consumption 
*

iy as: 
* * 0................................................(4)

0
i i iy y if d

otherwise
= >
=

 
   The truncated normal distribution is: 

1
2 2( / , 0) ( / ) .( ( / ).1/ )...........(5)i i if y x y x y xβ σ φ β σ σ−> = Φ −

 
The term     1

2( / )ix β σ −Φ     ensures that the density integrates to unity over 0iy >  

Following William (2009), the likelihood function for the model can be written as: 

( ) ( ) [ ] [ ]
0 0

1
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This likelihood consists of the likelihood for the probit and the likelihood for the truncated 
regression, with truncation at zero.  If 1 2 /i ix x and α β σ= =  , then the log likelihood of the 
Cragg model can be reduced to the log likelihood function of the Tobit model. Thus, the 
Tobit model is nested within the Cragg model. In limited dependent variable models, 
heteroskedastic errors cause inconsistent parameter estimates (Lin and Schmidt, 1984). To 
overcome this problem, the variance of the errors is allowed to vary across observations by 
specifying it as a function of observable variables and defined as:  

( )exp ....................................................(7)i iwσ γ=
Where, iw  is some element of ix  and γ is conformable parameter vector. The unknown 
parameters are , ,α β σ  andγ . These parameters are estimated by maximum likelihood 
method. The conditional expectation of the response variable ( iy ) given that the propensity of 
participation is greater than 0 shall be written as:  

[ ] )( ( )1
2 2

0

1( / 0) ( ) / ............................. 8i i i i i i i i
i

E y y x y y x dyβ φ β σ
σ

∞
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The unconditional mean of iy , which measures the overall average consumption, is: 
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Where, ( ) ( )10i iprob y x α> = Φ . It denotes the probability of positive consumption level. For 
the given observation, the partial effect of continuous independent variable ( jx ) on the 
unconditional expected value of   iy   would be: 

( ) ( ) ( ) ( )1 2 2 2 2
1 2 2 1

/ ,
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Similarly, for the discrete choice variables, it can be written as:  
{ } { }

1 0
1 , 2 1 2 2 1 2 2( / ) / ( ) ( . ( / ) ( ) ( . ( / ) ...(11)

j j
i i j i i i i i i i i ix x
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(.)where λ  is the inverse-mills ratio. If jx  is determining both the probability of   0y >   and 
the value of y  provided that y  is greater than 0, then the marginal effect will be a function of 
parameters and explanatory variables in both tires of the regression.  Semi-elasticity could 
also be computed for explanatory variables in level based on the partial effects1

2.2 Data 

 stated in eq. 
(9).  

 
The 2004/05 Household Income and Consumption Expenditure (HICE) survey, which was 
conducted by Central Statistical Authority (CSA) of Ethiopia,is the data used in the paper. 
The 2004/05 HICE surveys covered a representative sample of 21,600 households and it 
provided detailed information on households’ food consumption as well as on their 
socioeconomic and demographic characteristics. The data collection of the HICE survey in 
the first round and second round had taken place from 4 July to 3 August 2004 and from 4 
February to 5 March 2005, respectively. A new list of households from each enumeration 
areas was used as a sampling frame to select households from sample enumeration areas. 
Two stage and three stage cluster sampling were used for major urban centers and other 
urban centers respectively. Enumerators had collected data from each sample household 
twice a week- that is for 8 times during the survey month in each round. Such frequent visits 
were important to control errors arising from memory lapse. Both interview method (to 
record population characteristics, amount of expenditure, type expenditure and sources) and 
objective methods (to measure consumption of food) were used to collect data from the 
households. The overall response rates for the households were 99%.  
 
For this analysis, urban households are chosen for investigation as they might have more 
comprehensive information on food purchases and better records for the purchases. After 
some outliers and missing data are excluded, the final sample consists of 6636 individuals 
(head of the households). Following Su and Yen (1996), price of teff is derived as the unit 
value using the reported quantity and cost. For households who report zero consumption, the 
price is derived using two steps.  First, five household groups are formed based on their 
region of residence. For each group, we computed the average price for the consuming 

1The standard errors for estimating partial effects are calculated using the delta method where as for continuous 

variables, elasticity is derived using bootstrapping standard error. 
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households. Second, the average price from each group is used as the price for non-
consuming households belonging to that group. Table1 provides explanatory variables used 
to investigate the determinants of teff consumption.  
 
2.3 Model Selection for Teff Demand 
Micro data could not provide detailed information about the causes of zero observation in the 
cross section consumption survey. This requires different model specifications which in turn 
need model selections criterion (Vuong, 1989; Amemiya, 1984).The presence of zero 
observations can be due to corner solutions, true non-consumption (abstention) or 
infrequency of purchase. Corner solutions occur when a consumer cannot purchase the 
particular food item at the current prices and income. In this case, the Tobit model is more 
appropriate because it treats all zero observations as corner solutions. True non-consumption 
or non –participation implies that a consumer is not willing the buy the product, that may be 
related to reasons such as health, taste, information, search and transaction costs. This 
decision is not affected by the existing prices and income. Finally, if the survey period is too 
short to allow consumers to purchase a specific product, the purchase infrequency may yield 
zero observation. If zero observation is caused by corner solutions or non-participation, 
double hurdle model is more suitable for the reason that the decision to consume and the level 
of consumptions are determined by two different stochastic processes (Yen and Jones, 1997). 
After appropriate statistical model selection tests are carried out as follow, the general double 
hurdle model is found to be the best model for this study. 
 The study estimates ostensibly related models such as the Tobit model, Cragg model 
(generalized double hurdle model) and other varieties of double hurdle models including the 
Heckman sample selection to chose the best model for the consumption demand of teff.  
Nested and non –nested model selection criteria are used to identify the best model for final 
interpretation of results. First, nested Likelihood Ratio (LR) test between the Tobit model and 
generalized double hurdle models is carried out. The study finds that the restrictive Tobit 
model2

3. Empirical results and discussion 

 is performing less compared to double hurdle models.  The information criterion tests 
(the Akaike’s Information criterion (AIC) and Bayseian Information Criterion (BIC)) also 
confirm that double hurdle models are indeed better than the Tobit model. Thus, both the LR 
statistics and the information criterion test showed the 
Overwhelming evidence of the first hurdle and the superiority of Cragg’s double-hurdle 
model. Second, the study applied non-nested model selection criterion (the Vuong test) to 
choose between the general double hurdle model and other types of double hurdle model 
including Heckman sample selection. The study found that the Vuong test favors the general 
double hurdle model than other types of double hurdle models. Since this model is accepted 
by the data, interpretations of the results are heavily relying on the Cragg’s double-hurdle 
model. 
 

Table 2 offers the Tobit maximum likelihood estimates for the staple food items (sorghum, 
maize wheat and teff) in Ethiopia. Just for the sake of comparing consumption patterns for 

2Tobit as restricted version is tested against the Cragg’s general double hurdle model: LR statistics = 262 while 

the critical value is   2
18,0.01 34.8χ =    this shows the importance of the first hurdle. In addition, using the 

information criterion tests which adjusts for the number of parameters: the BIC and AIC for general double 
hurdle are 88,677 and 88,554 respectively while the BIC and AIC for Tobit model are 88,564 and 88,326 
respectively. A model with lowest BIC and AIC is preferred. Absolutely, this also confirms the superiority of 
double hurdle specification. 
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these items, a Tobit model is estimated. As shown in the table, households were 
heterogeneous in their consumption patterns. Educated head of the households were spending 
significant part of their budget toward the consumption of teff compared to the non-educated 
households who were profoundly depending on the consumption of maize, sorghum and 
wheat. This might be due to the fact that educated household are more concerned about the  
health consequences of consumption of certain food items, especially in terms of nutrition 
contents of the food.  
 
 Higher income head of the households preferred teff consumption to maize and sorghum 
consumption. Household income was not key factor for sorghum consumption. In addition, 
income was negatively and significantly associated with maize consumption, suggesting that 
maize was more likely to be an inferior good.  In addition, the employment status of the head 
of the household was negatively and significantly correlated with consumption of maize and 
sorghum. In general, the study showed that the consumption patterns between teff and wheat 
were very similar both qualitatively and quantitatively for all variables except education 
dummies. In particular, college graduates had showed less preference even for wheat. 
On the other hand, the consumption patterns for maize and sorghum resembled same as signs 
and significance of most variables were closely related. The last three columns in table 2 
provide the double-hurdle model estimates for teff demand. Economic factors such as income 
and prices were influencing the level of teff consumption. 
Table 3 provides the maximum likelihood estimates of double-hurdle model for teff 
consumption expenditures. Before providing detailed discussion of results, the main results 
are summarized in this paragraph. The estimated results indicated that socio-demographic 
characteristics such as household sizes, dependency ratios, education, employment status and 
gender were significant in explaining both the decision to consume and the level of teff 
consumption. Thus, marketing strategies targeted on these variables were effective both in 
attracting new consumers to teff markets and optimizing sales from the existing consumers. 
Income had positive and significant effect on households’ expenditure for teff consumption. 
Age affected households’ decision on how much to spend for teff consumption but it did not 
affect market participation. It means that ages of the existing consumers were key factor to 
elicit more sales of teff.  Finally, table 4 provides income and own price elasticties for teff 
demand. Income and own price elasticties maintained the expected sign and the estimated 
values were significantly different from zero. These elasticties were also decomposed and 
calculated for the main regions. Addis Ababa was found to be less sensitive to changes in teff 
prices. For table 3, detailed explanations for each variable are offered as follow. 
 
In practical sense, it is useful to compare the Tobit estimate with estimates of double-hurdle 
model (so called Cragg model) for teff consumption. The study found that some variables 
affected participation decision differently than consumption decision. For instance, age did 
not significantly affect participation. But, once participation is determined, age significantly 
affected the level of consumption expenditure. In addition, some primary education dummy 
and a dummy for marital status (those who were never married) were significant in 
participation equation while they were not significantly affecting the level of consumption in 
the expenditure equation of the double-hurdle model but they were significant in Tobit 
model. It means that the Tobit estimates put valid restrictions on participation decision and it 
is unpalatable. The Tobit coefficient captured the expenditure decision at the expense of 
participation decision. Other things same, the level of expenditure in the sex dummy is three 
times higher in consumption decision part of the double-hurdle model compared with the 
Tobit estimate.  Therefore, the double- hurdle models as two separate stochastic processes 
provided additional information both in the decision to consume and the relative impact of 
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some variables on the level of consumption. This empirical result is generally in line with 
findings of some researchers (Yen and Jensen, 1996; Haines et al, 1988; Gao et al., 1995).  
  Table 3 consists of both the parameters the double- hurdle model estimates (through column 
three to column 5) and elasticties estimates (the last three columns) for participation and 
consumption process3

3A simultaneous estimation of both participation decision equation and expenditure decision equation are 
made using user written stata program in stata 10 

 

. Elasticites are computed for continuous variables such as age, 
household size, income, and dependency ratio while semi-elasticities are calculated for 
categorical variables. Discussions of the results are presented as follow. 
 
Household Income (proxies by total household expenditure) was statistically significant at 
any reasonable confidence level. It was found to be important determinant of teff 
consumption expenditure decision of the households.  Conditional on consuming households, 
a 1% increment in income led to a 0.13 % increase in teff consumption holding other 
variables constant. The expenditure elasticity was significant though small in magnitude, 
suggesting that during periods of economic booms, the level of teff consumption expenditure 
was likely to increase by the stated amount. It means that producers could target higher 
income consumers to extract more sales of teff. 
 
Household size had positive and significant effect on the decision to consume and the level of 
consumption.  A 1 % increases in the household size increased the average probability of 
consumption by 0.135%. For households that were already in the market, a 1% increase in the 
household size caused expenditure to increase by 0.43%. In addition, the unconditional 
household size elasticity of consumption was about 0.567.  In contrast, the dependency ratio 
had negative and significant impacts on both participation and level of consumption 
expenditure. With a given level of income, per-capita income would decrease as the 
dependency ratio increased and this reduced the likelihood of participation and the 
conditional level of expenditure. Age did not affect participation but it would significantly 
affect the level of consumption expenditure. To promote more sales of teff, the age of the 
existing consumer was key factor for teff producers. The relationship between age and 
consumption expenditure was found to be non-linear with an inverted U-shape. Older people 
preferred consumption of teff till the age of about 60 years (curvature’s turning point). 
 
 Semi-elasticity for the binary variable was obtained by calculating the percentage change in 
probability or level of consumption as a result of a finite change in the variable, 
ceteriusparibus. The study found that higher education attainment significantly increased both 
the market participation and the level of consumption compared to uneducated ones. The 
higher the education levels of the head of the household, the more likely the household to 
participate in teff market. Thus, the effect of education on household teff consumption was to 
induce marginal consumers into teff market more likely and to increase the level of 
expenditure for the existing consumers. The estimated result is consistent with the conviction 
that higher educated people may be better informed about healthy diets and they have also 
better access to practice their tastes and preferences. From policy perspective, higher 
education is instrumental to maximize producer’s revenue through implementing targeted 
sales promotions. 
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Employment status is significant determinant of market participation and consumption 
decisions. Individuals who were working  in non–governmental organizations (NGO), public 
institutions and self employees were more likely to participate in consumption and 
conditional on those participated in the market, they had high level of consumption 
expenditures than those who were employed in informal jobs and non-paid jobs.  For 
example, government employees were 12.8% more likely to participate in teff market 
compared to non-employees and informal job workers. Of households that did participate in 
the market, they spend about 15.4% more on teff consumption than those working in informal 
jobs and other non-employees and non-paid jobs (reference group). The overall semi-
elasticity figure indicated that the unconditional level of expenditure would be 28.2% more 
for the government employees compared to the reference group. Among all employment 
status dummy variables, government employees had remarkably largest elasticities for 
probability of consumption and consumption levels. This might be due to the fact that the 
public sector absorbs relatively the highest share of the total employments in Ethiopia. Thus, 
teff producers can identify some market places where government intervention in 
employment is largest. In fact, the study found that all the three types of employments 
(activity status) were crucial to attract new consumers into teff market and to elicit more sales 
from the already existing consumers.  
 
Finally, sex dummy (male= 1 otherwise 0) affected consumption through probability of 
consumption and conditional level of expenditures. Females are more likely to participate in 
the market and they also spend more on teff consumption than those who are males. Marital 
status dummy variables significantly affected the market participation but in different 
directions. However, the effects of these variables on consumption levels were mixed.  
Among those consuming households, currently married head of the households were found to 
spend significant amount on teff consumption. The elasticity of probability of consumption 
and elasticity of conditional expenditures were estimated to be 0.13 and 0.06 respectively for 
these households. 
 
Instead of using price directly, city size dummies are exploited to absorb price variation 
across regions that capture household’s heterogeneity in market participation. Individuals 
living in small cities can receive lesser price as it is the first market for the farmers producing 
teff in vicinity of rural areas. In addition, city size dummies can serve as best exclusion 
restrictions in the double hurdle model as it has two tire regressions. For instance, relatively 
larger cities can enhance market participation decision without affecting consumption 
expenditure through creating access to the different varieties of teff according to consumers’ 
preferences. This is important because production of teff is highly localized in Ethiopia. 
Consistently, the study found that head of the households who lived in large and medium size 
cities were more likely to participate in consumption of teff than those households living in 
smaller cities. 
 
For the purpose of computing own price elasticties of teff, the double-hurdle model is re-
estimated using  quantity demanded as dependent variable  instead of expenditure as 
discussed above. This result is presented in the last three columns of Table 3. It is found that 
all variables had comparably the same signs and significance level with that of the results 
discussed so far. Without loss of generality, own price elasticity of demand was found to be 
negative and significant. On average, a 1% increase in price of teff was associated with a 
0.46% decline in quantity demanded of teff, ceteris paribus. Both income and price elasticity 
are inelastic albeit significant. As shown in table 4, own price elasticity was decomposed by 
regions to extract more information. The principal city of the country (Addis Ababa) was 
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found to be less responsive to changes in price as compared to other regional urban centers. 
The implication is that government can effectively stabilize price through designing food 
subsides/aid packages to those who live in smaller and medium size cities. 
Sensitivity tests 
Multi-colinearity issue is addressed through pair wise correlations between independent 
variables. All variables consistently respected the rule of thumb4

5. Conclusion 

. Finally, sensitivity tests for 
the estimation results have been done through adding the squared term of income and 
creating interaction term between income and household size in the double hurdle model 
regressions independently. In both scenarios, all variables had the same sign and significance 
level as the original model results. This ensures the stability of the results. The interaction 
term was positive but insignificant implies less complementarity between income and 
household size. When only the interaction term is introduced, the income elasticity and 
household size elasticity were found to be 0.123 and 0.562 respectively. Similarly, the 
squared term of income was negative and significant indicating that consumption expenditure 
of teff increased with income at decreasing rate. Overall Income elasticity increased to 0.15. 
This is not remarkably high compared with the former figure of about 0.13. 
 

In this paper, the issue of zero-valued observations in the household consumption of food 
items including teff, wheat, maize and sorghum are addressed using the Tobit model. It is 
found that economic and demographic factors differently affected consumption of teff 
compared with consumption of the other food items. In particular, maize consumption was 
negatively and significantly associated with the change in income. Different model selection 
criteria, both nested and non-nested, suggested that the double hurdle model was reasonably 
well accepted to investigate the determinants of teff consumption in Ethiopia. Unlike the 
restrictive Tobit model, the double--hurdle model could capture the differentiated effects of 
explanatory variables on the probability and conditional level of consumption, representing 
two separate stochastic processes on the decisions to consume and consumption level. The 
estimated results indicated that socio-demographic characteristics (household sizes, 
dependency ratios, education, employment status, gender) were significant in explaining both 
the decision to consume and the level of teff consumption. Age affected the households’ 
decision on how much to spend for teffconsumption but it was not important to attract new 
consumers to teff market. In addition, economic factors such as income and prices were 
among the significant determinants of teff consumption demand. Calculated own price 
elasticties for the main regions indicated that Addis Ababa was relatively less sensitive to 
changes in teff prices. Though the theoretical development may be complicated, multiproduct 
system framework within the double hurdle model is left to further research. 
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Table 1: Descriptive Statistics of the data for teff expenditure (measured in local 
currency-birr) 
 

Variables Mean Stan.dev.   
Expenditure on teff (in birr) 743.15 621.97   
Income  (in birr) 10960.50 11755.91   
Age of head 39.58 12.79   
Householdsize 4.38 2.4   
Dependent ratio  0.256 0.236   
Male headedhousehold 
(sex) 0.69 0.462   

Headsmartial status     
Never married 0.125 0.331   
Currentlymarried 0.626 0.484   
Headsemployment status     
Ngo employees 0.041 0.198   
Selfemployees 0.287 0.453   
Governmentemployees 0.265 0.442   
Headseducation     
Someprimaryeducation 0.119 0.421   
Primaryeducation 0.229 0.324   
Somesecondaryeducation 0.084 0.277   
Secondaryeducation 0.187 0.389   
College education 0.114 0.318   
City size     
Addis Ababa 0.253 0.434   
Major regional cities 0.331 0.471   
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Table 2: maximum likelihood estimates for the Tobit and Double-Hurdle model (DH) 
 
 

 

 Parameter estimates  of Tobit Model  Parameters  from DH for  Teff demand 
Variables Maize Sorgham Wheat Teff Partcipation Consumption Hetro 

Income 
-0.103*** 

(0.039) 
 

0.078 
(0.065) 
 

0.191*** 

(0.304) 
 

1.184*** 

(0.060) 
 

- 0.356*** (0.036) 
 

0.116*** 
(0.023) 
 

Age 
-2.373 
(1.826) 
 

10.059*** 

(3.479) 
 

4.793*** 

(1.645) 
 

13.735*** 

(4.9) 
 

0.0145 
 (0.009) 
 

5.819***  
(1.254) 
 

 

Age squared 
0.029 
(0.019) 
 

-0.072** 

(0.037) 
 

-0.034* 

(-0.018) 
 

-0.109*** 

(0.035) 
 

-0.0001 (0.0001) 
 

-0.050  
(0.014) 
 

 

Householdsize 
26.911*** 
(2.126) 
 

17.079*** 

(4.201) 
 

33.231*** 

(1.888) 
 

122.801*** 

(3.717) 
 

0.163** (0.016) 
 

59.632***  
(1.989) 
 

22.973*** 
 (1.072) 
 

Dependent ratio 
152.095*** 

(19.629) 
 

202.510*** 

(36.858) 
 

176.937*** 

(17.378) 
 

-168.140*** 

(34.292) 
 

-0.324*** (0.109) 
 

-85.809*** 
 (13.800) 
 

 

Sex 
-6.330 
(12.755) 
 

-83.843*** 

(25.047) 
 

-65.142*** 

(11.055) 
 

-164.171*** 

(21.357) 
 

-0.649*** (0.071) 
 

-14.402  
(7.290) 
 

 

Never married 
-26.385 

(19.175) 
 

24.894 

(38.457) 
 

-26.810* 

(16.033) 
 

-164.444*** 

(30.647) 
 

-0.526  
(0.082) 
 

-20.866  
(11.664) 
 

22.564***  
(5.823) 
 

Currentlymarried 
28.144** 

(14.169) 
 

105.461*** 

(27.593) 
 

48.277*** 

(12.346) 
 

167.646*** 

(23.964) 
 

0.460  
(0.077) 
 

12.643 
 (8.494) 
 

 

NGO employees 
-25.524 

(20.641) 
 

-133.243*** 

(43.954) 
 

42.374** 

(17.947) 
 

141.031*** 

(35.185) 
 

0.278** (0.116) 
 

28.509** 
 (11.514) 
 

 

Selfemployees 
-25.595*** 

(9.733) 
 

-12.218 

(18.643) 
 

19.49** 

(2.24) 
 

75.422*** 

(17.103) 
 

0.118** 
(0.050) 
 

18.580*** 
(6.749) 
 

 

Public employees 
-23.545** 

(11.627) 
 

-61.390*** 

(23.099) 
 

27.954*** 

(10.144) 
 

219.375*** 

(19.547) 
 

0.473*** 
(0.066) 
 

49.397*** 
(6.991) 
 

-15.886*** 
(4.692) 
 

Primaryeducation 
-75.573*** 

(11.816) 
 

-33.727*** 

(22.308) 
 

17.075 
(10.759) 
 

204.497*** 

(21.182) 
 

0.336*** 
(0.063) 
 

100.724*** 
(12.635) 
 

-41.414*** 
(7.055) 
 

Someprimary 
-22.371 
(13.308) 
 

-3.338 

(24.929) 
 

-5.799 
(12.288) 
 

75.152*** 

(24.323) 
 

0.214*** 
(0.071) 
 

22.573 
(12.390) 
 

 

Somesecondary 
-127.714*** 

(16.356) 
 

-68.878** 

(28.082) 
 

31.599** 

(13.153) 
 

265.988*** 

(29.038) 
 

0.534*** 
(0.091) 
 

113.626*** 
(13.837) 
 

-64.067*** 
(8.722) 
 

Secondaryeducation 
-140.894*** 

(13.782) 
 

-178.428*** 

(29.003) 
 

3.585 
(12.583) 
 

283.690*** 

(24.117) 
 

0.615*** 
(0.075) 
 

116.552*** 
(12.993) 
 

-64.565*** 
(7.418) 
 

College education 
-189.87*** 

(18.868) 
 

-222.396*** 

(39.107) 
 

-11.010 
(15.722) 
 

215.909*** 

(27.784) 
 

0.534*** 
(0.094) 
 

96.325 
(13.669) 
 

-71.655 
(7.884) 
 

Price     - -66.063*** 
(6.086)  

Tigray 
11.768 
(15.8) 
 

541.523*** 

(30.59) 
 

168.552*** 

(12.913) 
 

117.863*** 

(25.608) 
 

   

Amhara 
-12.164 
(12.485) 
 

421.289*** 

(26.891) 
 

10.622 
(10.291) 
 

284.936*** 

(19.662) 
 

   

Oromia 142.031*** 
(11.008) 

345.053*** 
(25.983) 

142.740*** 
(9.429) 

68.129 
(18.526)    
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Notes: The dependent ratio variable is constructed to each household head as the number of 
dependents (age 0-14) to household size of the members. Reference dummies are indicated. 
For marital status: widowed; separated; divorced.For city size: Other regional cities such as 
other Tigray, Oromia, Amhara and Southern nation urban centers.For education: no education 
uding kindergarten. For employment: informal and low paid workers such as self and private 
workers (informal), unpaid family and employed domestic worker. 
 
Table 3:Maximum likelihood estimates of the double-hurdle model for teff consumption 
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Table 4:   Variations in price and income elasticity across regions for teff demand 
Region  Average partial effect for price Price elasticity Incomeelasticity 
Tigray -41.84 -0.487 0.100 
Amhara -42.31 -0.506 0.085 
Oromia -45.05 -0.495 0.093 
Debub -45.01 -0.497 0.099 
Addis Ababa -49.16 -0.367 0.089 

Total -45.15*** 

(5.32) 
-0.465*** 

(0.048) 
0.092*** 

(0.009) 

 
Notes:  In the above tables, standard errors are presented in brackets. *** and**indicate 1% 
and 5% significance level respectively.   For all models,Wald statistic (χ2) is significant at 
1%. Number of observations are 6636 
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