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A psychological approach to Model Iranian
Demand for Internet
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Abstract--- This article is aimed to identify the factors affecting demand for internet use among Iranian people with
a special consideration of its psychological foundation. For this reason, we used Iran's Income expenditure survey
data in 2019, Households internet expenditure as dependent, and some Economic, Geographic and demographic
variables as control variables. Based on Double hurdle estimations, the expenditure on home internet is governed
by two decisions, the decision to participate in internet connection and the decision on the amount of data to be
used. Also, these two decisions, could determine by two separate sets of variables. Some household characteristics
such as age, number of under 8 years members in a household, education and the economic variables found to be
significant in both decisions, while the geographic ones, were only significant in the participation equation.
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I. INTRODUCTION

Technological innovations has reorganized economic and business affairs and household budget undergone a
significant alterations via the introduction of personal computers and internet to the homes. The proportion of people
participated in PC and internet consumption are increasing day by day, for example computer ownership rose from 34 in
2011 to 67.9 in 2018. Also, percentage of active internet users which was 21.8 in 2011, is now reached to almost 82% of
the whole population (www.iriu.ir/matma).

Internet usage is now unavoidable, as far as people are frequently use it for the different purposes such as to connect
to the other people, sharing information, entertainment, getting latest news, education and research. Moreover, due to the
corona pandemic, telecommuting jobs are highly accelerating. According to Income Expenditure survey, published by Iran
Bureau of statistic (2019), most popular use of internet among Iranian people are social media and electronic mail
(37.5%), news and weather application (21%), education and research (11%), music, film and applications download
(10%), call (8.5%), shopping (less than 3%). However, among the total internet users, almost two thirds use mobile data to
access internet, more than one third have local area connection and less than 5 percent of households reported to access via
the dial up connection. Also, more than half of the population use internet in a daily basis and many users which has not
any home access, no matter how much, have used it in the public areas such as universities or airports. For this reason
small minority of people are now has never used internet at all (www.mis.iran.ir).

Based on Income-Expenditure data (2019), more than 10 percent of households reported zero minutes for the internet
usage during the last month. The reasoning behind this, and also the econometric issues arises from zero consumption will

be of great importance in our study.
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Il. Literature review
As said before, this study has examined consumer behavior in internet traffic usage. There is evidence enclosing that

the demand for internet traffic has been growing (Sabagh kermani-Najafi, 2007; Salem, A, and Morovat; 2019) Ngugi &
Nyoro, 2007; Weinberger, Pasquini, Kasambula, & Abukutsa-Onyango, 2011). Considering the household level of the
data, two factors should be regarded to conduct an appropriate statistical modelling. The first one is to consider zero
inflated nature of the dependent variable and the second one is called infrequent consumption.

Time as a valuable and productive resource plays an important role in consumer utility, preferences and also their
choices. The more one person has a valuable time, the less utility will have time consuming services for him or her. For
example a stuck man will pay less time for the cinema or expense to watch a football match. This story would be highly
applicable in the case of internet usage and could explain a big part of time differences devoted for this service among
different classes of people. For example a surgeon or a professor is expected to waste less time in the social media or
entertainment websites.

The psychologist's point of view suggest that zero internet consumption may arise from two different sources. The
first one is in the situations that internet is not in consumers preferences. In other word, consumer doesn't get satisfaction
from allocating a time for the internet. And the other may be due to low value of internet for the consumer. Hence, it is not
reasonable for a consumer to allocate a time or money to use internet.

Another important reason for the zero reported consumption would be infrequent purchase which might be more
probable for some specific goods and services, especially durable ones. if you buy an automobile once in ten years, but use
it actively during this period, it is normal to report zero monthly expenditure while being an active user if the data
collected more than a month after the car is purchased. This will be applicable for many of internet user who buy traffic
package data for more than a month or other durable goods and services. In other words, zero inflated data will be more
likely in cases that the time period between two purchases are larger than the period for which the data is reported. Finally,
Corner solution is another source for zero inflated data and occurs when a specific good or service is not a priority of the
consumer.

However, following Tobin (1958) applying a workhorse OLS on this kind of data may seems reasonable at a first
glance, but is apparent that we are ignoring an important information. Deeper probing, will reveal more serious issues.
Disregarding a considerable amount of data, when it is available, not only affect the degree of freedom, but also it will
makes the estimations to be biased. To overcome the mentioned problems he proposed some amendments on the probit
likelihood function to handle a variable with a large probability of having zero value and the remaining probability spread
over a positive interval. The Tobin's version of Probit which called Tobit are now well known among researcher and has
been widely used in consumer behavior studies.

The Tobit model facilitated the emergence of the next generate of microeconometric modelling which developed by
Hekman(1976). His correction was a statistical method to correct the bias arises from non-randomly selected samples.
This is achieved by modelling the individual sampling probability of each observation (selection equation) together with
the conditional expectation of the dependent variable (outcome equation). Heckman also developed a two-step procedure
to estimate this model which avoids the inflexibility of having to estimate both equations in a same equation, albeit at the
cost of inefficiency. So, he first suggested a logit to estimate the probability of non-zero consumption and then, a truncated
classical OLS for a part of sample who reported a positive consumption. The inverse Mills ratio must be generated from
the estimation of a former model to correct for the selection bias. The difference between the heckit and the Tobit is that
the latter observes the process in a two- step procedure and then it allows the use of different sets of explanatory variables

in both stages of estimations where as the tobit uses a one-step procedure and assumes that the explanatory variables
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affecting both decisions to participate and consume are the same. For this reason, the heckit is viewed as a ‘generalized
version of the Tobit model.

Cragg(1971) introduced a more flexible model that is a modification of the Tobit model and the Heckman. The
difference between heckit model and Craggs double hurdle model is that heckits assumes that in the second stage, there
will be no zero observations once the first stage is passed, whereas the double hurdle still considers that there might be a
possibility of a zero observation which may arise from the individual’s choice (the case of corner solution) or random
circumstances.

This research is to examine the effect of factors affecting both participation and the amount of expenditure each
household expensed for the internet in the separate regression equations.

Many of authors applied Heckit selection model in their empirical research (Cheng and Caps; 1998, Heien &
Wessels; 1990, Heien & Durham; 1991). But following the abovementioned reasons, Double Hurdle model is more
pervasively used by researcher to analyze consumer behavior. Some of them are in social sciences and the study of the
time parents allocated for taking care about their child (Kalenkoski et all; 2005, Kimmel and Connelly; 2004)

Data

The data is used in this study is Household Income-Expenditure data collected from more than 34000 Iranian urban
and rural households which collected by Iran's bureau of statistics in 2019. Regarding the aim of the article, the data for
the suspected factors is drawn out for each household. To do this, a pivot reporting table is extracted in the access data
base. Finally some socio economic data containing demographic traits such as household age, household head's sex, the
number of men in a house hold, education level, Hosehold size and geographical location and also economic ones such as
income and price is provided in an excel file consisting 18210 urban and 15941 rural households.

According to data, less than 10 percent of households had home LAN connection, and the rest of the sample
households, mostly used individual data internet provided by sim card. Average cost of internet was IRR 15712 for the
home sample and IRR 22431 for the internet consumer sample. Nearly 13% of users live in south, and almost on third live
in the north of Iran. The proportion of internet users live in the west and east were 22 and 28 percent respectively.
Surprisingly, 70% of them live in the urban area, while less than 30% of them were rural ones and finally, almost 90
percent of internet user families have educated head.

Table 1- Descriptive Statistic

Participated Sample Whole Sample Variable
Maximum | Minimum | Mean Maximum | Minimum | Mean

85000.1 52314.5 224317 | O 42316.7 15712.1 | Internet expenditure
143961 17412172 | 8261233 | 152341 15432180 | 7522091 | Income

0 1 0.12 0 1 0.13 South

0 1 0.38 0 1 0.34 North

0 1 0.23 0 1 0.22 West

0 1 0.22 0 1 0.27 East

0 1 0.70 0 1 0.65 Urban

1 12 3.9 1 19 4.2 HH Size

1 28 111 0 28 9.2 Education

0 10 1.9 0 10 1.8 Men Number

Source: Iranian Households Income-Expenditure published data for 2019
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I11. RESEARCH METHODOLOGY
Following the abovementioned reasons, Double Hurdle model is used to estimate the coefficients of internet demand.

As said before, following a psychological principle, two separated hurdle should be passed to observe a positive
consumption. First, there must be at least one internet user in each household, namely that household should be potential
internet user. The second condition, implies that the latent variable (which is equilibrium consumption) should be positive.
This can be defined as follows:

*
Participation Decision : Y1 =X+

* ()
Consumption Decision : Yo = XoB+V;
So, to hold latent variable positive
i 1Y 0 & ypi>0
: if @y, > -
yi = Yai Yai yl! )
0 Otherwise

This implies disturbance terms to follow a bivariate joint distribution. By the assumption of normality we have:

(6‘1,82) 0N(0,QQ)

1 (3)
o]
p O

So, the likelihood function of the double hurdle model can be rewritten as:

Xo
272 *

\/1—/32 c

Rho will be zero if a household makes two decisions separately, and a non-zero value shows that both decision are

11| @
+ o

P 4)
CaPR R

made simultaneously. In the latter state, double hurdle would be reduced to a Hackman model (Mc Dowell; 2003, Aristei
& Pieroni.; 2012).

Another point to be considered is among the wide range of possible specifications, what variable should be included
in each equation. Unlike Tobit, purchasing decision in the double hurdle and heckit models will be made in two separate
steps and hence, we should decide about variables to include in each decision. Although there is no clear rule (Aristei;
2012, Woodajo; 2013, Newman et all; 2003) but some psychologists believe that participation is greatly under the

influence of demographical factors, while the amount of expenditure is more affected by economic parameters (Jones;
1992, Yen and Jensen; 1996).

Estimation
The estimated parameters for the double hurdle model is presented in table2. The dependent variable is stated in

equationl is the probability of participation in internet consumption in a logit model, while this is amount of expenditure
in the second equation.
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Table 2. Estimation Results for Double Hurdle and Heckit

Variable Heckman Double Hurdle

Expenditure Participation Expenditure Participation

Economic Variables

Computer Ownership 1.64** 1.23 0.35 1.22

Income 0.43 0.23 0.23 0.21

Geographical Variables

East -.0.58 -0.40 -0.26 -0.41
West -0.21* -0.23 -0.001* -0.23
North 0.37* 0.26 0.07 0.26
South 0.33 -0.11** 0.46 -0.11
Urban 0.57 0.31 0.26 0.31

Demographic Variables

HH Size 0.04* 0.09 0.04* 0.08
Under 8 aged 0.02* 0.03 0.01* 0.03
Above 40 aged 0.15 0.14 0.15 0.14
Educated Number -0.10* -0.11 -0.14* -0.10
Men number 0.04* 0.10 0.01* 0.10
If HH is Educated 0.003 0.002 0.001 0.002
Intercept 7.00 -0.65 7.24 -0.56
Likelihood Ratio -10268.467 -8736.835
** Significant in 95% * insignificant

Before interpretation, Voung test is used to select the best model, as we can see in table 3:

Table 3: Specification Test

Models d.f Test stat Best Specification

Heckit vs Double Hurdle 14 229.20406 Double Hurdle

Results suggest that the difference between two specifications are not considerable in the participation equation.
However there is a bit difference between them in the latter stage. Moreover both models are the same in term of
parameter's sign. Finally, indebted to high degree of freedom, almost all of the variables found to be significant in 95%
confidence in both specification models. Following the specification results, conditional and unconditional elasticities are

computed as presented in table 4:

Table 4- Elasticities of the internet demand model
Double Hurdle Model

Variable Name

Unconditional Elasticity | Participation Elasticity |Conditional Elasticity

Economic Variables
Computer Ownership 1.63 1.37 1.26
Income 5.47 0.83 4.64

Geographical Variables
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East -16.14 -0.11 -16.036
West 4339.59 -0.808 4339.67*
North 77.68 0.12 77.57*
South 0.86 -0.019 0.88
Urban 30.10 0.21 29.89
Demographic Variables

HH Size -1235.16 0.41 -1235.58*
Under 8 aged 865.19 -0.18 865.21*
Above 40 aged 1134.54 0.21 1134.34*
Educated Number -2889.63 -0.36 -2889.61*
Men number -1889.10 0.03 -1889.08*
If HH is Educated 431.19 0.006 431.18

IV. CoNCLUSION
Follwing the results obtained from Voung test, Double hurdle model is selected as the best specification to analyze

consumer behavior in demand for internet. So, its estimated parameters which is presented in table 2, were used to
calculate conditional and unconditional elasticities for demand with respect to different factors. Our findings suggest that
each decision did not affect by the same set of repressors. For example, most of the demographic variables such as
education, average age of the household, the number of men in a household, number of children and the number
adolescents per household, just affect probability of participation in the internet consumption and doesn't influence amount
of expenditure. Another interesting result is the contradictory effect of some geographical variables on participation and
consumption decisions. For instance, southern inhabitants while have a less participation, expense more to access the
internet. Finally, Computer ownership and Income level are two economic factors which have a positive impact on both

decisions.
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