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ABSTRACT 
 
 In recent decades, paying attention to the foodstuff health and consumer awareness of organic products 
advantages in addition to the negative effects of inorganic ones on health have increased the consumers' desire 
to use the organic products. So, this study was aimed to determine factors affecting the consumers’ willingness 
to pay for organic vegetables and the rate of WTP using contingent valuation in Ahwaz city. Data of the study 
was collected through completion of 203 double –bounded dichotomous questionnaires in summer 1390. 
Results of logit and probit models for organic vegetables showed that variables such as income, family size, age, 
educational level, treatment costs, income security, gender, history of cancer disease, and awareness of organic 
products are factors affecting the consumers' willingness to pay. In addition, variables affecting the rate of WTP 
are the number of household members, cost of treatment, income security, and history of cancer disease. 
Average willingness to pay for organic vegetables was estimated to be 2200 Rials. 
  
Key words: organic vegetables, logit model, Heckman two-step model, contingent valuation, willingness to pay. 
 
Introduction 
 
 Nowadays, risks and crisis resulted from the 
entrance of chemical inputs to the agriculture sector 
threat the human health with issues and problems 
such as new pests and diseases, poisonings, soil`s 
chemical destruction and erosion, destruction of 
natural ecosystems and agro ecosystem ,and the 
natural imbalance [15].  
 In the recent decades,because of this, health of 
agriculture products and the process of organic 
agriculture has been considered as international 
protocols and treaty in addition,increase of the 
consumers` awareness on the health and 
environmental advantages of  the organic agriculture 
and increase of the released reports regarding the 
negative effects of the materials above on the health, 
increase the consumers`eagerness to the naturally 
produced products, produced without using different 
chemical poisons and fertilizers [15].  
 Currently, organic agriculture is getting more 
important in the world and,based on the available 
statistics, in 2009, 31 million hectares of the world`s 
lands were managed by organic agriculture 
management,of which Australia with 12 million 
hectares and Niger with 12 hectares of land under 
organic cultivation  are the first and last respectively. 
At present, in Iran, about 200 hectares of the 
agriculture lands is under organic agriculture [18]. 

 Nevertheless, problems put these products` 
production and marketing into risk; one is the 
consumers` unawareness of the organic products. In 
other words, way of producing the organic products 
can increase the production costs and, finally, 
increase the total  price of  theses products,so 
consumers should pay more for these products than 
the inorganic ones [7]. Consequently, using valuation 
and questioning methods, a sample population of the 
society should be asked that are they ready to pay 
more for healthy products; if so, how much more 
they `d willing to pay? So, this study was aimed at 
estimating the willingness to pay for the organic 
vegetables in Ahwaz using contingent valuation 
method. 
 In Iran, only Mafi and Saleh [6] have valuated 
the organic products in Teharn and Gilan provinces. 
The rate of WTP for organic cucumber and 
vegetables was estimated. using contingent valuation  
method, results indicated that variables of income 
and history of to cancer among people have a 
positive and significant effect on the rate of WTP for 
organic cucumber and the average of  the 
individuals` WTP for buying one Kilo organic 
cucumber and vegetables  was  12200 and 17238 
Rials, respectively. 
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 But many related studies were carried out 
worldwide. Govindasamy [14] had such study in 
Italy; in this study, evaluating the consumers` WTP 
for Organic products using the contingent valuation 
method indicated that the increase of organic 
products` price to the inorganic products can be an 
important barrier for consumers who regularly buy 
organic products, meaning that there is negative 
relationship between willingness to pay and the price 
of organic products. 
 Using contingent valuation, Heo and Sung [12] 
valuated the production of organic meat in Korea. 
They estimated the average rate of WTP for each 
600g of organic meat is 7/019 wons .   
 Batte  et al [10], in another study in the United 
States, concluded that purchasers’  awareness of  the 
national programs of  organic foodstuff 
standardization increase the probability of more 
payment for theses products. In addition they 
founded that old consumers and individuals with 
higher income are ready to pay more for the organic 
products. Having a significant different with their 
counterparts, women and married individuals are 
ready to pay more for theses products, too. 
 In Turkey, Akgüngör et al [8], in their study, 
stated that urban people with high income and 
educational level have more knowledge and are more 
aware of the nutritive value and the lesser risk of 
organic products for human health than other ones, 
which indicates the potential of increasing the 
demand for organic products in Turkey cities` 
markets.  
 Using Hekman method and Probit model 
estimation, Arriaza et al., [9] estimated the 
consumers` willingness to pay for organic products 
in Spain. Results showed that age, income, gender, 
and geographical characteristics are variables 
affecting the rate of the individuals` WTP for organic 
products. 
 Organic product plantation and production has 
started in Khuzestan province in 2004; currently, 32 
thousand tons of agricultural and horticultural 
products are organically cultivated  in the province. 
In spite of these capacities and desirable advantages 
of the agriculture sector in the field of producing 
organic products, no study has been carried out to 
identify issues related to the demand of organic 
products in the province. Thus, for the first time, this 
study was aimed to evaluate factors affecting the 
willingness to pay for the inorganic products in 
Ahwaz city as a case study of Khuzestan province; 
the question that are Ahwaz consumers ready to pay 
more for organic red meat than the inorganic one and 
do the social, economical and, individual 
characteristics of the consumers have a significant 
effect on their willingness to pay for organic red 
meat would be answered.  
 
Methodology: 
 

 Contingent valuation technique is used to 
estimate the interest of goods and services which can 
not be evaluated in a specific market. For theses 
goods, people are not able to show their willingness 
to pay for their purchases. so the contingent valuation 
conditions are used  as a traditional method for 
valuation. 
 Using interview, this method considers a 
hypothetical market to determine the value of 
environmental goods [4]. This method is currently 
usable for both main and important existence and 
selective values. It determines the individuals` WTP 
in a form of hypothetical tools. This is also called 
preference method [17]. 
 To determine the model for estimating WTP, it 
is assumed that one accepts the proposed price based 
on maximizing his or her desirability under the 
conditions below or rejects it in another way.
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u is the indirect desirability of the individual,Y and A 
are income and proposed price, respectively and s is 

the socio-economic characteristic . 0 and 1
 are the random variables with a zero mean,which 
are equally and independently distributed. The 

desirability variance ( u ) can be described as 
follow: 
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 But when individuals face two options and one 
of them must be selected, double-bounded 
dichotomous Choice methods should be considered. 
 In these models, occurrence of specific situation 
for the ith individual is indicated by the random 

variable of iy
. If that option is selected, it chooses 1 

and, if not, it chooses zero.  If Pi is the probability of 
yi=1, so the probability that this variable choose the 
amount of zero would be yi=1-pi. This can be 
summarized in the probability function below: 
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 It is clear that several qualitative and 
quantitative variables can affect the pi probability. 
 If it is supposed that ui1 and ui0  are random 
variables, the ith  assumption selects an option if 
   ui1 < ui0 or,in other words, the hidden or 

visible random variable of  
y

 ,which is described 
as follow, is greater than zero.  
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explained with relation 5: 
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The probability that yi chooses 1 is attained from 
relation 6: 
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 Which x is a vector of variables affecting the 
probability of the desired option selection and B is 
vector of parameters. 
Since the double-bounded dichotomous 
questionnaire format in the contingent valuation has 
a dependent variable or double-bounded 
dichotomous choice, it needs a qualitative model of 
choice; most recognized models of discrete choice in 
econometrics are Logit Probit [1]. 
 Logit is simplest and widest model of discrete 
choice. 
 Based on the Logit model, the probability of pi, 
that an individual accepts one of the proposals, is 
indicated as below: 
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is the cumulative distribution 
function or a standard logistic variance [1].  
 Among the econometric methods, because of 
their easiness, the direct single equation methods are 
widely used .in terms of econometric methodology, 
when these kinds of models are used; two kinds of 
errors are probable in their estimation. First is the 
error resulted from the non-randomness of the 
samples and the second is an error related to assume 
the variables affecting WTP similar to those affecting 
the rate of WTP after the primary decision. Non-
random choice of sample means that the statistical 
sample only includes consumers with willingness to 
pay for using the desired goods, and ones with out 
WTP are omitted from the statistical sample. The 
second error means that factors determining the 
individuals` decision to pay are not necessarily 
similar, but they can be two separated groups of 
variables. Thus, using models which put  the 
mentioned  considerations into account  can be 
effective in separating factors affecting the WTP and 

those determining the level of each individual`s 
WTP. Consequently, to resolve this problem, 
Hackman has provided the two-step method [5] 
 In this model, factors affecting the individuals` 
acceptance of WTP enter the probit model as 
independent variables and factors affecting the 
individuals` rate of accepting the WTP enter the 
linear regression as independent variables. 
 The linear regression and probit models resulted 
from the separation of Hekman two-stege method is 
indicated as follow [2] 
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 In the relations above,   and   are the 

model`s parameters,Xi is the descriptive variables, yi 
is the WTP,and Vi  with ui are the error sentences in 
the mentioned models dependent from the 
descriptive variables on an assumption of normal 
distribution with a mean of zero and constant 

variance of 
2 . 

 k  is the inverse of willingness ratio,which, by 
using the estimated  parameters of probit models, is 
created for all Yi>0 observations and  attained from 
relation below: 
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 Where )( ix  and )(1 ix  are the density 

function and standard normal variable distribution 
function, respectively. In addition, presence of the 
inverse of willingness ratio variable in the linear 
regression model pass the presence of the model`s 
anisotropy variance over, make the coefficients un-
zigzagged and compatible, and allows the use of least 
squares estimator [2].   
 At the beginning of Hekman two-step method, 
probit model was estimated using the maximum 
likelihood method.   
 Probit model has standard normal distribution 
function as below [3]: 
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 The random variable variance in the standard 
normal distribution is equal to 1 and, because of 
having a polar distribution, 

then
)(1)( tFtF 

. So: 
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 Based on the standard normal cumulative 
distribution function, probit model is indicated as 
below:     
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 In the equation above, pi is the probability that 
an individual accepts one of the proposals (A). 
 Final effect is used to evaluate the effect of 
change in the probability of yi=1   resulted from a 1- 
unit change in the independent variable of xk ; this 
effect in Logit and Probit models is calculated with 
the relations below, respectively [13]. 
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 Where ME is the final effect and 
)(t

 is the 
probable density function for the normal distribution. 
 In addition, the ith descriptive variable`s 
elasticity in logit and probit models is attained 
through the relations below: 
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 Where
LE is the elasticity in logit model and 

PE is the elasticity in the probit one. 
 Finally, expected rate of WTP with numeral 
integration in the range of zero to the highest 
proposal (A) is calculated as follow:   
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 Where E(WTP) is the expected value  of WTP 

and  
  is the adjusted  intercept  added to the main 

intercept sentence (
 ) by the socio-economic 

sentence. 
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 Needed statistics and information for this study 
are collected through questionnaire completion by 
face-to-face interview with Ahwaz citizens in 
summer, 2011. Simple random sampling was the 
method of sampling. 
 SPSS16 and Shazam10 software were used for 
data analysis. 
 
Results and discussion  
 
 Statistical results of some variables related to the 
individuals are indicated in table1. The average age 
of the sample is 39/95 .66 percent of the respondents 
are men. Findings indicated that 36/9 percent of the 
individuals have heard the term organic products. In 
addition, 9/4 percent of the individuals are aware of 
this product`s stages of production and 9/6 percent 
have used the organic products indicating the 
consumers` relative unawareness and lack of media 
advertisement for the region`s organic products. 
 In the case of WTP for organic vegetables, 27/1 
percent with the frequency of 55 ones did not 
accepted the first proposal (20000 Rials), 67 percent 
with the frequency of 136 ones accepted it, 8/9 
percent with the frequency of 18 ones rejected the 
lower- price proposal (15000 Rials), and 54/2 percent 
with the frequency of 110 ones accepted the high 
proposal (25000 Rials). 
 Results indicated that 92/1 percent of the 
respondents in Ahwaz have a WTP for organic 
products with higher price. 59/1 percent of the 
respondents stated that they have cancer patients in 
their family members or close relatives, which is 
resulted from the use of inorganic products. Ahwaz`s 
respondents average income is 9764211 Rials. In this 
evaluation, the average treatment cost in one family 
of Ahwaz is 400000 Rials. 
 In addition, the average use of vegetables in the 
families of Ahwaz is 1/53kg per week. 
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Table 1: results of the descriptive statistics of the studied variables in Ahwaz in 2011. 
variable average max min Frequency distribution  

Age(year) 39.95 71 21 
21-31(31),31-41(29.1), 
31-51(20.2), 51-61(15.3), 61-71(4.4) 
 

Household size (person) 4.12 14 2 
 2-5(87.7), 5-8(10.8), 8-11 (0.5), 11-14(1) 
 

Monthly income 
(thousand Tomans) 

976.4 10000000 1200000 
)3/14(  400(24.6), 400-600 (14.3) 

600-800 (19.3) 800-1000 (15.3) 
>1000 (21.2) 

Treatment cost 
(thousand Tomans) 
 

4 400 10 
10-40(65), 40-80(27.6) 
80-120(2.3), 120-160 (2.5), 160-200(0.5),  200-300 (0.5) 

Awareness of the 
organic products 

 1 0 (63.1) No                 (36.9) yes  

Existence of cancer 
patients in the family  

 1 0 (40.9)No                     (59.1) yes 

Resource: findings of the study 

 
 
 Results of estimating the logit model for organic 
vegetables is indicated in table2. 
 As it is seen in this table, value of the likelihood ratio 
(LR) statistic is 105/88 indicating that the estimation 
model is statistically significant at a 1 percent level. The 
value of McFadden and Maddala coefficients of 
determination at the bottom of the table indicate the 
explanatory power of the model. In addition, the forecast 
accuracy of the model is 90 percent indicating that, based 
on the descriptive variables, the estimated model 
forecasts a high percent of the dependent variable`s 
variance. Among the factors affecting the WTP for 
organic products, descriptive ones of payment amount, 
age, educational level, gender, income, income security, 
treatment cost, history of cancer, and awareness of 
organic products are statistically significant at 1 percent 

level and among the variables above, ones of the 
proposed price and number of household members have 
a negative effect and all variables have a positive one on 
the WTP for organic products. 
 Calculation elasticity for the variables of the 
respondents` age, years of education, and income 
indicated that a 1 percent increase in these variables, 
if the variables are constant, increase the probability 
of purchasing the organic vegetables to 26,11,and 34 
percent, respectively. Elasticity values for both 
variables of proposed price and number of 
household’s members indicated that, if  all factors are 
constant, a 1 percent increase in the proposed price 
or the number of household`s members  reduces the 
probability of purchasing the organic vegetables to 
24 and 45 percent, respectively. 

 
Table 2: Results of Logit model for estimating the value of organic vegetable products in Ahwaz. 

variable Estimated coefficient T statistic Elasticity 
cost -0.016 -3/74* -0.24 
age 0.91 5.87* 0.26 
education 0.53 2.75* 0.11 
Gender 1.04 3.12* 0.11 

Number of household members -0.069 -1.83*** -0.45 
income 0.04 2/01* 0.34 
Treatment cost 0.02 1.92* 0.24 
Income security 0.65 2.03* 0.61 
awareness of the organic products 0.96 2.9* 0.10 
Cancer disease 0.099 2.14 0.63 
Constant coefficient 8.6 5.15 0.61 
0.39 MC Fadden 105.88 Log of Likelihood Function 
0.43 Maddalas 110.01 Likelihood Ratio Test 
  0.90 Percentage of Right Prediction 

     * 1% level of significance  **5% level of significance  ***10% level of significance 
Resource: findings of the study 
As it is mentioned, in this study, in addition to logit model, two –stage Hekman model, too, was used to evaluate the factors affecting the 
rate of payment for organic vegetables. Results of Hekman two-step model estimation for organic vegetables are indicated in table 3. 

 
 Results of table above show that the independent 
variables of Probit model are the proposed price, age, 
income, educational level, number of household’s 
members, cost of treatment, income security, and 
awareness of organic products which are significant 
at the determined levels. Exact forecast of the 
estimated model is 79 percent. In addition, the 
likelihood ratio (LR) statistic is 89 percent indicating 

the overall significance of the estimated regression. 
As indicated at the bottom of the table, values of 
McFadden and Maddala coefficients of the Probit 
model estimated for organic vegetables are 45 and 48 
percent, respectively. 
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Table 3: Results of estimating the two-step Hackman method for organic vegetable product. 

method Hackman method 

variables 
First step(probit) Second step(linear regression) 
Estimated 
coefficient 

statistic t elasticity  
Value of the 
coefficient  

 Statistic  t 

Intercept  -1.9   1.1 19.88 
Proposed price -.008 -3.4* -0.22 .003  
age 0.05 5.9* 0.27 0.055 1.029 
education 0.31 4.7* 0.11 0.0197 1.19 
Gender  0.58 2.7* 0.11 0.024 0.86 
Number of household members  -0.06 -1.7*** -0.46 -0.0061 -2.2* 

Income  0.037 1.8*** 0.33 0.0223 2.45* 

Cost of treatment  0.026 2.004* 0.27 0.005 2.83* 

Income security  0.087 1.68 0.54 0.055 2.2* 

Awareness of Organics 0.59 2.85* 0.11 0.05 0.11 
history of cancer  0.08 1.93** 0.59 0.0071 2.3* 

Inverse of the willingness ratio    0.00 -0.57 
.48 Maddalas R2 Likelihood Ratio Test=0.19 R2= 0.75 
MCFADDEN 
 R-SQUARE=0.45 

Percentage of Right Prediction=89.41 P-VALUE=0.70 

Resource: findings of study. 

 
 Elasticity of the independent variable of the 
level of education and age is 11 and 27 
percent,respectively, meaning that, if all factors are 
assumed constant, a 1 percent increase in the level of 
education and age, the acceptance of willingness to 
pay (purchase) for organic vegetables increase to 11 
and 27 percent, respectively. 
 Elasticity of the descriptive variable of the 
number of household`s members is 46 percent, 
meaning that, if all factors are assumed constant and 
according to their negative relationship, an average 
of 1 percent increase in this variable would have a 46 
percent reduction in the probability of WTP for 
organic vegetables. 
 Elasticity for the variable of consumers` 
treatment cost indicated that 1 percent increase of 
this variable, assuming that all factors are constant, 
cause a 28 percent increase in the probability of 
WTP. 22 percent elasticity for the variable of 
proposed price indicates that a 1 percent increase of 
this variable reduces the probability of WTP for 
organic vegetables to 22 percent. 
 The final effect of the hypothetical variable of 
awareness of organic products is 0/000046, thus, if 
the consumers are familiar with the organic products, 
the probability of their WTP increases to 0/0046 
percent indicating the importance of awareness and 
advertisement in increasing the probability of 
purchasing the organic vegetables. 
 The value of final effect of the hypothetical 
variable of gender is 0/0012; the probability of 
women`s use of organic products is 12percent more 
than men. 
 Independent variables used in the linear 
regression are age, educational level, household size, 
income, treatment cost, income security, awareness 
of organic products, and inverse of the willingness 
ratio. Estimation coefficients are statistically 
significant at the determined levels. Coefficient of 
determination of the linear regression is 57 percent, 
meaning that 75 percent of the rate of WTP variance 

is explained by all independent variables above. 
Value of F statistic indicates that the total fitted 
regression is significant at a 1 percent level. The 
value of Durbin–Watson statistic is also estimated in 
this model implying the nonexistence of 
autocorrelation in regression. So, the model is 
reliable for later result analysis. 
 Value of the estimated coefficient for income is 
0/037, indicating that, by an averagely one unit 
increase in the individuals` income, if all factors are 
constant, the WTP of the individuals would be 
increased to 0/037 unit. 
 As indicated in table 3, the 0/026333 value of 
the estimated coefficient of the variable of treatment 
cost shows that one unit increase in the average value 
of this variable, if all factors are constant, would 
cause a 0/026333 unit increase in the  individuals’ 
average of  WTP. Based on table 3, variables of 
treatment cost, age, and income are significant in the 
linear regression model. 
 Insignificance of the variable of inverse of 
Willingness ratio at 1 percent level indicates that 
factors affecting the decision of WTP is not similar 
to ones determining the rate of WTP,which is an 
emphasize on using Hekman two-stage method. 
Mean expected value of WTP which indicates a 1 kg 
value of organic vegetables is calculated as below 
after the estimation of Logit model`s parameters  
using the maximum likelihood method by 
numeral(defined) integration in the range from zero 
to infinity: 
 So, the average WTP for purchasing 1kg of 
organic vegetables was estimated to be 22000 Rials. 
 
Discussion and conclusion  
 
 Results of this study indicate that the variable of 
educational level in both Logit and Probit models has 
a significant effect on organic vegetable choice of 
Ahwaz citizens. This shows that if the level of 
education is increased, awareness, knowledge and, 
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attention of the individuals to the safety, taste, and 
health of the foodstuff would be increased. Results of 
different studies such as Misra et al [16], Eom [11] 
and Akgüngör et al [8] confirm this positive 
relationship. So, holding educational workshops, 
promotion of exhibitions related to organic 
agriculture, and activation of agriculture and organic 
products association of agriculture and organic 
products development and promotion for all 
segments of society are suggested. 
 There is a positive and significant relationship 
between the variable of age and WTP for organic 
vegetables, meaning that older ones have more WTP 
for organic products than the younger ones. Arriaza 
et al [9] confirmed this positive relationship. 
 Because there is a positive and significant 
relationship between the level of income and Ahwaz 
citizens` WTP for organic vegetables, any kind of 
policy in order to increase the per capita income of 
Ahwaz citizens would increase the per capita 
consumption of organic products in the studied 
region. This is also confirmed by Batte et al [10]. 
 There was a negative and significant relationship 
between the number of household members and the 
probability of WTP in both Logit and Probit models, 
so because of per capita income reduction, the 
probability of WTP for organic vegetables is reduced 
as the number of household members is increased. 
This is confirmed by Govindasamy [14]. 
 Treatment cost has a positive and significant 
relationship with WTP for organic vegetables. 
Akgüngör et al [8] confirmed this positive 
relationship. Thus, the more the cost of treatment, the 
more the probability of WTP for organic products 
would be resulted.  
 There is a positive and significant relationship 
between the individuals` income security and WTP 
for organic products. Akgüngör et al [8] confirmed 
this positive relation. So, the higher the security of 
income, the more the probability of WTP for organic 
products would be resulted.  
 Awareness of organic products variable and 
Ahwaz citizens` WTP for organic products have a 
positive and significant relationship. This is also 
confirmed by Akgüngör et al [8], Mafi and Saleh [6]. 
So, to improve the society members` awareness level 
on organic products, advertisement and educational 
courses for organic products through the mass media, 
schools, and seminars are necessary. 
 According to this study`s results, 92/1 percent of 
individuals are ready to pay extra cost for organic 
vegetable production. This shows that there is a good 
field of organic products production and distribution 
in Khuzestan province. So, providing appropriate 
conditions and grounds for producing this kind of 
products in order to increase the health of society 
members in the studied region is suggested. In 
addition, designation of governmental inputs such as 
inexpensive loans, green subsidy, and insurance of 
organic products in order to motivate the  

 farmers is suggested.  
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