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ABSTRACT

In the present study, in a case study, Abadanigeos' willingness to pay for organic products afadtors
affecting it examined whit using Hekman two-stagmlel. Statistics and information of this study eveollected
through questionnaire as twofold and interview withadan citizens using the random sampling metBadnple
volume, using the Cochrane relation, was 384 pesséwecording to the results of estimation modelstdiec
affecting the probability of payment and rate ofyment are different. Variables of number of the dehwld
members ,income ,treatment cost, acquaintance damec products ,and record of cancer affect thedency of
payment of the consumers and the variables of edecation, income ,treatment cost ,and inverseenfiéncy’s
ratio of payment affect the consumer payment. Makgiainted households in relationship betweennbilence of
diseases like cancer and type of food, the useraiEqtionist policies in order to reduce productionsts and
providing training and promoting health and foodetg, are the proposed solutions to increase caress pay for
organic products in the present study

Keywords: organic products, willingness to pay, Hackman etpdegetables

INTRODUCTION

In one hand, the population crisis ,and in the otfzad ,the limitation of the primary resourcegprdduction cause
the traditional agriculture to move toward the isulial one namely the agriculture green revolutianthe

1950s.With these progresses, new problems sudhedsidlogical imbalance in the area of agricultacesystems,
water, soil and food resources pollution, new plzegts and diseases ,and concerns related todtstédf security
has also been resulted. Currently, risks and crisgsglted from the chemical inputs entered thecafitire sector
have caused soil chemical erosion and destructidritze nature imbalance .Increase of various désessanother
problem for the communities, which is resulted frra entrance of the pesticides from soil to tred&uff. Use of
these harmful inputs in the developing countrieglisve the international standards .Undesired tsffand the
residual effects of using various chemical fertitiz and pesticides in the food products in the Idgeel industrial
countries caused that the agriculture evolutesdiffarent way against the modern approach by préng the use
of any chemical in the agriculture, garden, anédteck products [1]. In the recent years , becafiske precise
characteristics of the organic agriculture systemg its positive points compared with the usual ghis kind of

agriculture is now considered all over the world, g1 the recent decades , agriculture producttheatd the
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organic agriculture process have been consideredeasational protocols and regulations . Payittgntion to the
organic agriculture has a fast growth in the wotidthe other hand, increase of the consumer awaseabout
health and the environmental advantages of thenargagriculture increase the consumer's demandrgdnic
products [2].Iran is a suitable location for promhgcorganic products because it is located in and semi-arid
climates. In Iran, pesticide and fertilizers are¢ nsed in more than 239 thousand hectares of thesfand gardens
and pesticides, alone, are not applied for mora 8G8 thousands hectares [3] . Based on this, pioglwrganic
products has become one of the important policfeth@ ministry of Agriculture Jihad for reducingettuser of
pesticides and chemical fertilizers in additiorkeep the consumers healthy. Following this poltbg ministry of
agriculture Jihad started its activity with thevatie sector’s actors and the support of agricultiit@d organization.
Thus, producing organic products, as the most itapbistep toward the sustainable development,isthe new
strategy [4]. But, problems bring a high a risk fmoducing these products; one of them is the aoesst
unfamiliarity with the organic products leadingttoubles in marketing these products. In other wptde way in
which these are produced may cause an increaseddigion costs followed by an increase in the fmging the
consumer to pay more for using these products foamhe customary ones . Michelson et al (1999) Miorris et al
(2001) believed that the most important factor céag the demand of organic products is their higlbep[5][6].
Williams and Hammit (2000) indicated the consumetsitude toward these products as the most impbftetor
for the consumers™ tendency to pay for the orggmaducts[7]. Hartman (1997) stated that using thgawic
products will have a direct relationship with theople’s life style[8]. In the worldwide many stuslirave been
carried out about demand for organic products:

Using the contingent valuation method (CVM).

Bernal and Vina (2005) studied the Mexican conssimaneferences for the organic fruits and vegewmbResults
showed that this tendency is at a low level[9]. Maasons mentioned are low consumer awarenedsnandedge
about healthy foodstuff, environmental protectialefending the biotic variety, and households’ losvel of
income.

Rodriguez (2006) & etal studied the consumer's rgtdieding of the qualitative properties of the faod their role
in selecting the organic products in Argentina[10hhealthiness of the production process of theocoary
foodstuffs (in terms of health) and healthinesghaf organic ones are the most important factorasaig these
products in Argentina. Akgungor et al (2009) congglathe tendency of payment for organic productsoith rural
and urban regions of Turkey[11]. Results showed tinaan people have more tendencies to pay bethageare
more educated, have more income, and have morelé&dgesabout the nutritional values. Using the Rrotndel
and Hackman method, Ariaza et al (2007) evaludtedcbnsumers’ tendency of payment for organic pmtsdin
Spain. Results showed that age, income, sex, aondraghic properties are the variables affecting ithie
individuals™ tendency of payment for organic pras{i2]. Ones who have purchased the organic foffdstere
ready to pay more for their local organic appleettwith many global studies, the study of Mafi @aleh (2009)
can be mentioned as one study that evaluated therdaaffecting the tendency of payment for orggmmducts in
Iran[4]. Contingent valuation method was used talwate the payment for organic products (cucumbrel a
vegetables) in Tehran and Gilan provinces .Reshlisved that the variables of income and historgamicer among
people have a positive and significant effect om tibndency of payment for organic cucumber. In taadi the
people’s mean tendencies of payment for organiarober and vegetables have been estimated to bed E#0
17238 Rials, respectively. Since 2004, Khuzestawipce is one of the country’s provinces which bagsidered
the production of organic products at specific aatbcted sites. Consequently, according to thigeissd targeting
for these products consumption in the provincetiessias a case study, Abadan citizens™ tendenpayrhent was
considered.

MATERIALS AND METHODS

Contingent valuation method was used to estimaeattvantages of environmental goods, servicesgtmdrhis

method was aimed at gaining a precise estimatiomdviantages created under the effect of changdbein
production levels or the price of goods and pultid nonmarket services. Typically, this methodpplicable for

both important and main existential and selectddes[13]. People become ready to pay for an ogproduct

when their utility, at the time of using the orgaproduct and the cost they pay for it, is more parad with the
time they don't use it. This issue is mathematyadilistrated as follow :
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U (1 Income- Bid; S) + & = U (QIncomeS) + &, (1)

In this equation, U is the indirect utility eachdinvidual gains. Income is the individuals® monthigome and Bid is
the cost individuals deducted from their income ip@yit for organic products. S is another socioremuic

characteristic of the individuaks. ande, are randonQ/ariables (error components) with a mean of zettclware

equally and independently distributed. In the iadirdesirability U (0) function, zero is for theng when the
individuals do not pay anything for the organicguwot, so they do not use it and 1 is for reversdendo estimate
the regression functions with variables of zero dnd.ogit and Probit models are used; their resahs not
significantly different [14].

But, using simple econometric models make bothkisiderrors possible. First error is occurred duthe samples’
non-randomness meaning that it is possible, forpgamselection, individual with or without the temdy of

payment for organic products is selected. But #eosd error is occurred for a reason that factéfecting the

payment and the rate of payment are considereddhee, while this can be different. Using the Tahidel,

applying both groups of individuals having or hayimot the tendency of consumption, can take oufitkeerror.

Hackman model, however, is suggested for elimigatire second error. In this method, to determirefétttors
affecting the probability and the rate of tenderioy payment, Tobit model is broken into probit aliear

regression models [15]. In the probit model, thpetelent variable is a two- valued variable of zerd 1, meaning
that 1 and zero are entered for people having ahdhawving the tendency for payment, respectivatythés model
can be illustrated as follow [14]:

Zy=BX,+V, k=123,..,N

Zpy=1 if Y¢>0

Z, =0 if Yp<0 (2)

Linear regression model can be shown as follow:

Yi=BX) + oYy + ey k=123....N (3)

In the equations abovg,ands , are the model's parameters, indicate the descriptive variables ardindicates

the tendency for payment. In additidf), ande, show the error componenis. illustrates the inverse tendency's
ratio built by using probit model’s parameterstfa condition ofY,y > 0 and calculated through:

_e(BX)
T T T 0B )

In the equation abovep(BXy) and 1 — ¢(BX,) indicate the density function and standard norweiiable
distribution function, respectively. To explain apgndent variable's behavior, a cumulative distidnufunction
(CDF) can be applied. The estimation model resuitech the normal CDF is known as probit or notmibdel.
Probit model estimates the forecasted probabilitpants of the dependent two-valued variable betviesrd zero
by using the normal probability distribution. Probiodel has standard normal variable distributioncfion as
follow:

t 1 %2
F(t) =f <21r 2exp {—7} ) )

In the standard normal distribution, random vaeablvariance is equal to 1 and because the distibus
symmetric, s@' (—t) = 1 — F(t). Thus:

P =Pr(Y; = 1) = 1 — F(-BX) = F(BX) (6)

Based on the standard normal cumulative distribuiimction, probit function can be written as beldw]:
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B
POG=1 = [ p(0de = 6(8X) %

But in the binary models such as probit, the figlécts of the variables are more considered tharcoefficients’
interprets. This effect measures the change iptbbability of condition 1's occurrence for the degent variable
caused by a one unit change in the independerghtariThis effect, in the probit models, is caltetbthrough:

_ 9P, _ 00(BX)
- axk - axk

ME

(8)

In this model, elasticity of each variable shows thhange in the dependent variable's probabilityHe 1 percent
changes in the independent variable [16].

p _ 90(BX) Xk

Ef = oxs P0EN 9

Likelihood ratio (LR) was used to evaluate the miasignificance. McFadden and Madala Strala’sfiments of
determination were used to evaluate the explangtower of the model [17]. After evaluating the fast affecting
the probability of the tendency of payment for arigaproducts by the probit model, in the next staggng the
linear regression, factors affecting the rate ofnpant were assessed. In this stage, in additidcheédandependent
variables, inverse of the tendency’s ratio was atgered in the model as an independent varialiie.cbefficient
of this variable shows the error resulted from slaenple selection, meaning that if this variablesfficient is
statistically significant, removal of zero obsergas from the observation set causes the paramietdrs oriented,
but if this coefficient does not statistically hasignificant difference with zero, removal of zeroservations does
not cause the parameters to be oriented. Statestitsnformation of this study were collected thgbwuestionnaire
as twofold and interview with Abadan citizens usithg random sampling method. Sample volume ,udieg t
Cochrane relation , was 384 persons .SPSS and i8refware were respectively used for the vargbdeatistical
analysis ,mathematical calculations ,and estimatiesgparameters of the Logit model.

RESULTS

In table 1, a summary of the studied sample’s cheriatics are illustrated .Findings showed thaamage of the
individuals is 35/4, so it is relatively a youngrgale. Mean size of the household is 5/3 ones whidiose to the
Iranian households, 5 ones. Table's informationwglibthat mean income of each studied householdté78
thousand Rials which is higher than the Khuzestaanmincome of 57734423 Rials. In addition, meaattnent

cost per capita of the households is 35 ten thau&aals, which is higher than the announced peitzay 14 ten

thousand Rials for health and remedy.

Table 1: Summary of the studied sample's charactesiics

Variable Average Max Min  Standard Deviation
Age 35.4 78 18 13.1
number of household members 53 14 1 2.3
Income(ten thousand Rials) 678.4 1800 180 233.3
treatment cost (thousand Rials) 350 1500.4 100 3189.
vegetable consumption 6.3 9 3 3.3

Information of the table above indicate that theameate of vegetable consumption in the studiedptains about
76 kg /y ,which is lower than the rate of 90 kgkyf vegetable consumption in our country basedhenagriculture
statistics, and the standard global rate of 18§.8gime information related to the organic prodisifustrated in
table 2. This table’s information indicate that @h64 percent of the studied society do not evemwkwhat the
organic products are; but ,by giving descriptiobsut these products , more than 70 percent ofdbdsety are
ready to pay a higher price for such products. Moteresting is that more than a half of the stddreividuals
have experienced an illness resulted from the ftodidsonsumption. This statistics needs a morenéitia from the
authorities for controlling the health issues ingucing the foodstuff.

Hackman model was used to evaluate the effectigeobsach factor on the tendency of payment andate of
consumption payment. Estimated parameters of théehware reported in table 3 using the maximum iliceid
method, t statistic, and elasticity of the tendentypayment probability caused by a change in éadbpendent
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variable. Achieved statistic for the likelihoodttés105/88, so explained changes by this modesigréficant at a 1
percent level. McFadden statistic for Tobit model0i55, indicating the model's high explanatory eowlhe
percentage of the model's power of forecast is@Dificating its high power of forecasting .statis significance
to the likelihood indicates the regression’s oVeaighificance. LM2’s insignificance shows the nxistence of the
heteroscedasticity problem in the estimation mdaehddition, results of the linear model estimatéze reported in
this table. Estimated statistics for this model@&Begercent indicating that the entered variabighis model explain
about 65 percent of the tendency of payment vaeiaheteroscedasticity of the model was also evaduby White
test resulting a nonexistence of heteroscedaspcithlem in the model.

Table2: Information related to the organic products

yes No
Percentage quantity Percentage quantity
acquaintance with the organic products 35.9375 138 64.0625 246
acquaintancwith the organic production proct 29.687! 114 70.312! 27C
cancer record 29.94792 115 70.05208 269
have experienced an iliness resulted from the fiofids 55.46875 213 4453125 171
Tendency to by organic product with high p 73.1770i 281 26.8229; 10z

Table3:Hekman model results for organic vegetab

Probit model Linear regression
Variable - T . - - e
coefficient statistic Marginal effect elasticity coefficient T statistic
Intercept 0.633 1.9046 - - 2.18 13.22
Age .19 2.49
education .28 1.9901
number of household 2B 178 .09 o8
members
incom 2.17 1.9584 22 28 3.12 4.17*
treatment cost t 1.21 2.33 .38 31 7.19 3.19*
acquaintance with the
organic products 313 2.3 24 21
cancer recol 1.87 1.91* A1z A7
inverse of tendency’s ratio -.023 -2.9
_ Likelihood Ratio
R2=.65 Test=105.8 Maddalas R=0.48
F=0.71 Percentage of Right MCFADDEN
s Prediction=80.06 R?=0.55

As illustrated in the table above , among the rent@ariables in Hackman model , number of househwmbers ,
income ,treatment cost , acquaintance with theroegaroducts ,and cancer record affect the tendefipayment
of the consumers and the variables of age ,edugaticome ,treatment cost ,and inverse of tenden@tio of
payment affect the consumer payment. In Hackmademahe coefficient of 2/17 estimated for incomdicates
that the mean of individuals tendency of paymentilddancrease to 2/17 units as one unit of the iildials™ income
is increased. The final effect for this variabl®/22 indicating that with a unit increase of inagrthe probability of
organic products consumption would have an incredd®/28 percent. A 0/28 elasticity indicates thhapercent
increase in income increases the probability ofdhganic products consumption for 0/28 percent. mbgative
coefficient resulted for the variable of househsilzk indicates that increase in the number of Hmldemembers in
the studied sample reduces the probability of tweptance of consuming the organic products. Tied &ffect of
0/09 with a negative sign shows that a 1 unit iaseein the household size reduces the probabflitprmsuming the
organic products for 0/09 of unit. A positive sigias resulted for the coefficient of treatment dasHackman
model. This positive sign indicates that househgldging higher monthly costs for their treatmentéha more
tendency to consume the organic products. A fiffi@ce of 0/38 with a positive sign is resulted this variable
indicating that the probability of accepting theasomption of organic products with 1 unit increasthe treatment
cost would increase to 0/38 of unit. Accordinghe table’s results, the coefficient of the vaabl acquaintance
with the organic products has a positive sign, toather words, the probability of consuming thigamic products
would be increased by the increase of awarenesiseoorganic products among the studied househlwidgidition,
it can be said according to the results that caexposed persons in households can increase thatplioy of
households’ tendency to consume the organic predudct0/17 elasticity for this variable shows thapédrcent
increase in the number of cancer —exposed pemmmng the studied sample increases the probabilithe
organic products consumption for 0/17 percent. A opercent significance of the variable of investéendency’s
ratio indicates that factors affecting the tengesfcpayment are not equal to ones determiningate of tendency
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of payment, emphasizing on the necessity of usimgstep Hackman method. In the linear model, thetive and
significant coefficient of the variable of age stothat as individuals get older; their tendencypayment for
organic products is increased. In addition, in thizdel, a positive coefficient of 0/28 is resulfedthe variable of
education indicating that with increasing of theieational level, the tendency of payment for orgamoducts is
increased. A positive coefficient is resulted fbe variables of income and treatment cost in theat model
showing that households with higher incomes or i@ higher monthly treatment costs have a morgetsry of
payment for the organic products. Based on thatinmeodel's results, Abadan citizens™ mean tendehpayment
for each kilogram of organic vegetables is 1270IRi

DISCUSSION

According to the results of estimation models, destaffecting the probability of payment and ratgpayment are
different. Variables of number of the household rhera ,income ,treatment cost, acquaintance to @rgaaducts
,and record of cancer affect the tendency of payrobthe consumers and the variables of age ,¢idincancome
treatment cost ,and inverse of tendency’s rdtipagment affect the consumer payment. There issitipe and
significant relationship between the educationatlend the tendency of payment for vegetabless iEh¢onfirmed
by Eom (1994), and Akgungor et al[18]. Consequeritlseems that the more the educational level,ntiore the
probability of tendency of payment , and this icdiese of the more awareness and knowledge of theatsil
individuals about the safety and taste of the migibodstuff. There is positive and significantat@nship between
the variable of age and the tendency of paymentdgetables. This is confirmed by Arriaza et al0@20Ghorbani
et al (2011) ,and Behjati et al (2011) [19][20]. aning that older ones have a more tendency of patynfer
organic products than the younger ones . The reeaorbe that these individuals, because of vaiimesses, are
more careful of their consumptive products. Incasna variable having a positive and significarieef on both the
probability and rate of payment for organic vegtgabln other words, individuals with higher incanire addition
of having a more likely consume of organic produptsy more for purchase such products. This isicoetl by
Batte (2006) and Behjati (2011) [21][19]. It is natl because as the income is increased , thebpitgsof
purchasing the organic products which are typicaftpensive is increased, too. Therefore, using ¢emmgntary
policies in order to provide the needed per capittome for healthy foodstuff can be a step to iaseethe
consumption of organic products. In addition, beeathe organic products are more expensive duehdo t
production expenses, using supportive policiesriternto reduce the production expenses are sughsstehat
households with lower incomes would be able to oores these products. There is a negative and Zignifi
relationship between the number of household mesnbad the probability of tendency of payment. Tisis
confirmed by Dashti and Sohrabi (2008)[21]. As thenber of a household members increases, becéuke o
reduction of per capita income, the probability pdyment for organic product is reduced. Based hos, t
authorities® more attention to the quality and tiealf the consumptive foodstuff especially in theveded
households is suggested. Perhaps giving subsidieghe name of health subsidy to the household beescould
resolve this problem of the populated householtierd is a positive and significant relationshipnesn the cost of
treatment and tendency of payment. This is confirimg Akgungor et al (2007). Thus, the more thetineat cost,
the more the tendency of payment for organic prisdddain reason of this can be justified in a wagttwhen the
treatment cost is increased in the householdsr #eisitivity to this cost and strategies to foeyanting the
enhancement of this cost’s share of the incomeisastreased, too; then, taking healthier prod@atganic ones)
into account would be increased. So it is sugge#tat authorities pay more attention to make thesamers
familiar with the culture of prevention of gettiegposed instead of treatment specially consumiadtinefoodstuff
as a main strategy. There is a positive and siganifi relationship between the acquaintance witlwrdogproducts
and the tendency of payment for organic productss Ts confirmed by Akgungor et al (2007) and Mefiend
Saleh (2010)[11][4]. Consequently, the more theuaggance with organic products, the more the teagef
payment for organic products is resulted. So, eituts and advertisements related to foodstuff gadetd health
through media, schools, seminars, and educationdtsiiops are suggested in order to promote andajevee
organic agriculture. There is positive and sigmifit relationship between the record of cancer haddndency of
payment for organic products .This is confirmed Mgfiee and Saleh (2010)[4]. This result indicatkat tthe
existence of cancer —exposed individuals in housishimcreases their sensitivity to the quality ahsumptive
foodstuff. Making the households familiar with tredation of the outbreak of various illnesses saslktancer and
the kind of consumptive food can be a strategyraking them sensitive to the kind of the consungpfoodstuff.
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