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Introduction 

From the beginning of the appearance of the Internet, it is known that women used it less than men 

– the term usually did not appear in the early years – either because they were at home doing 

coursework or not working. In the late 2000s, where the internet evolved, firms started 

implementing computers and therefore providing services via internet to their clients. The 

employers were mainly men, due to their educational characteristics and that is why women 

maintained the low percentage of internet use.  

Nowadays, women’s’ internet use is still not equal to that of men, because of the abilities of them, 

according to Ono and Zavodny (2003), their personal characteristics specifically. These might be how 

quickly their adaptation is in new technology, how keen they are in working online (hybrid), and 

their capability of learning correctly the software an organization is working with. 

The general outcome is that there is a remaining gender gap and its factors affecting the internet 

use, with a greater weight towards women, slightly changing, but still, a huge gender gap. Some key 

factors assisting this point are, according to Garín-Muñoza, Pérez-Amaral and Valarezo (2022), that 

women do not use the internet usually as men, and indeed women use less services either online 

(Web Foundation, 2020) or at work within the internet rather than men. 

In this study, we will examine the gender effects on internet use, while dealing with different 

categories of the variables used. Starting with the description of the variables, following with some 

expected results driven from the graphs, to finally derive the results and conclusion remarks. 

Data Description 

In the probit models displayed further in the study, we will examine the effects of gender on internet 

use. The probit models which were created are using as reference group the Occasional_Use and 

Usual_Use of internet respectively, whilst also including the variables affecting them. These would 

be gender, education, household income, age, countries, and years. The models are as follow: 

Occasional_Use𝑖𝑡 = f(Gender𝑖𝑡, Education𝑖𝑡, Income𝑖𝑡, Age𝑖𝑡, Countries𝑖𝑡, Years 𝑡) 

Usual_Use𝑖𝑡 = f(Gender𝑖𝑡, Education𝑖𝑡, Income𝑖𝑡, Age𝑖𝑡, Countries𝑖𝑡, Years 𝑡 

Where subscript i represents the individual and subscript t refers to the year. 

The dependent variable is a binary variable taking the value 1 if the individual has used the internet 

occasionally; 0 otherwise (usually). 

The explanatory variables are the following categorical variables: 

Gender: 1 if male; 0 if female. 

Education: Three education groups: Low_educ; Medium_educ; High_educ. 

Income: Four income groups: Low_Inc; Medium_Inc; Average_Inc; High_Inc. 

Age: Five age groups: Age_0_24; Age_25_36; Age_37_50; Age_51_65; Age_66_AO. 

Countries: Twenty-nine countries: AT, BE, BG, CY, CZ, DE, DK, EE, FI, FR, HR, HU, IE, IS, IT, LT, LU, LV, 

ME, MK, NL, NO, PL, PT, RO, RS, SE, SI, SK. 

Years: 8 years of ESS Rounds: Year_2002, Year_2004, Year_2006, Year_2008, Year_2010, Year_2016, 

Year_2018, Year_2020 
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However, for our models, we excluded the years 2012 and 2014 due to collinearities. As a result, we 

ended up with a total of 178128 observations. But before that, let us move on to the descriptive 

statistics. 

Descriptive Statistics 

In this section, each variable used in running the probit model with its categories, will be presented 

using graphs, for us to assume what are the expected results. The graphs were created based on the 

gender effects on internet use. The categories that are going to be examined are education, income, 

age, countries, and years of ESS rounds. Starting with the education levels, one can observe from the 

graphs below, that is expected for all the levels of education and being a male, the internet use to be 

usual, and therefore, it is expected for all the levels of education and being a female, the internet 

use to be occasional.  
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“owning” all levels of education, has the privilege of usually using the internet. This assumption 

0.000

0.050

0.100

0.150

0.200

0.250

Low_educ Medium_educ High_educ

O
cc

as
io

n
al

 In
te

rn
et

 U
se

Education Levels

Occasional Use & Education

Male Female

0.000

0.200

0.400

0.600

0.800

1.000

Low_educ Medium_educ High_educ

U
su

al
 In

te
rn

et
 U

se

Education Levels

Usual Use & Education

Male Female

Styl
ian

a P
on

tik
i



5 
 

concludes that for someone to use the internet on a usual basis, it is expected to have higher 

education, and therefore higher income to enjoy the internet services – and most likely be a male. 

Adding to the previous, from the graphs below, it is expected for all the levels of income, and being a 

male, the internet use to be usual, and therefore, it is expected for all the levels of income and being 

a female, the internet use to be occasional. This outcome answers – part of it – our preceding 

assumption, that being a male and having higher education, can lead to higher income.  

 

Having said that, the next graphs are related to the age groups. Will this assumption be true in 

combination with the age of the sexes?  
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One thing someone can inspect looking at the coming graphs, is the U-shape that stands out in both. 

Again, there are similarities between the two types of the internet use, with men usually using the 

internet and women occasionally using the internet. The answer to the assumption is nearly 

answered, with the part of countries coming up to have the final data picture. 
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Also, an interesting point from the first graph is that women between the ages 51 to 65 are more 

likely to occasionally use the internet, more than any other age category. One might say that this 

fact is expected, because as people grow older, they tend to turn to less harmful pursuits in their 

spare time, maybe forget how to use it, or simply when a person is elderly, they do not know how to 

use it. 

Lastly, below are the graphs of the categories of countries for occasional and usual internet use 

accordingly. 
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males in high living standard countries are more likely to use the internet usually rather than females 

in high living standard countries, except IE, where female are usually using the internet. Few 

exceptions are stated in the first graph too, where women in low living standard countries like 

Hungary, Latvia, and Montenegro, are less likely to occasionally use the internet.  

Finally, the following graphs show the frequency of years of the ESS rounds as to the type of internet 

use, based by gender. 
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As expected, as we reach year 2020, males are more likely to usually use the internet, rather than 

females, which use it occasionally. And it is clear from the first graph, that after year 2010, the wide 

spread of technology and therefore the use of internet is mostly usually used by both sexes.  

Overall, our assumption is correct and aligns perfectly with the type of sex and its effects on the 

internet use, a point which will be tested with probit models right below. 

Data and Methodology 

Probit Model (Occasional_Use) 

For the specific study, the data are collected from the European Social Survey(ESS) official website. 

The model that is being used is the probit one via Stata 17, to calculate the probability for both 

genders to either use the internet occasionally or usually, combining different factors which may 

contribute to shaping the various results. From the model, Year_2012 and Year_2014 are excluded 

which corresponds to ESS six and seven rounds, as well as some of the countries including Greece 

and Israel, due to collinearities.  

To start with, this probit model uses the variable Occasional_Use as the reference group and in the 

results below which are placed in a table, one can observe the different outcomes for both sexes: 

  Variables Coefficients P>|z| Male P>|z| Female P>|z| 

Occasional_Use       Coefficients 

  Male -0.071 0.000 
    

Medium_educ -0.062 0.000 -0.080 0.000 -0.047 0.000 

High_educ -0.439 0.000 -0.500 0.000 -0.394 0.000 

Medium_inc 0.067 0.000 0.044 0.011 0.069 0.000 

Average_inc 0.009 0.474 -0.034 0.067 0.033 0.047 

High_inc -0.165 0.000 -0.215 0.000 -0.130 0.000 

Age_25_36 0.201 0.000 0.162 0.000 0.238 0.000 

Age_37_50 0.529 0.000 0.472 0.000 0.582 0.000 

Age_51_65 0.731 0.000 0.705 0.000 0.764 0.000 

Age_66_AO 0.694 0.000 0.687 0.000 0.719 0.000 

BE 0.024 0.549 -0.056 0.349 0.094 0.088 

BG 0.160 0.000 0.152 0.018 0.163 0.005 

CY 0.356 0.000 0.341 0.000 0.371 0.000 

CZ 0.083 0.039 0.094 0.111 0.072 0.186 

DE -0.006 0.879 -0.062 0.294 0.046 0.398 

DK -0.195 0.000 -0.209 0.001 -0.184 0.001 

EE 0.227 0.000 0.206 0.001 0.246 0.000 

FI -0.047 0.298 -0.106 0.107 0.003 0.963 

FR -0.086 0.037 -0.086 0.155 -0.084 0.131 

HR 0.358 0.000 0.380 0.000 0.343 0.000 

HU -0.063 0.139 -0.030 0.634 -0.085 0.140 

IE 0.127 0.004 0.107 0.100 0.133 0.028 

IS -0.178 0.002 -0.206 0.014 -0.162 0.041 

IT 0.216 0.000 0.166 0.015 0.257 0.000 

LT 0.266 0.000 0.299 0.000 0.261 0.000 

LU -0.078 0.123 -0.101 0.166 -0.050 0.478 
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LV 0.254 0.000 0.327 0.000 0.222 0.001 

ME 0.445 0.000 0.453 0.000 0.418 0.000 

MK 0.415 0.000 0.455 0.000 0.370 0.000 

NL -0.170 0.000 -0.185 0.002 -0.161 0.003 

NO -0.174 0.000 -0.268 0.000 -0.087 0.121 

PL 0.097 0.017 0.103 0.084 0.084 0.126 

PT 0.221 0.000 0.142 0.043 0.281 0.000 

RO 0.465 0.000 0.447 0.000 0.476 0.000 

RS 0.424 0.000 0.447 0.000 0.400 0.000 

SE -0.273 0.000 -0.239 0.001 -0.323 0.000 

SI 0.466 0.000 0.460 0.000 0.471 0.000 

SK 0.386 0.000 0.419 0.000 0.361 0.000 

Year_2004 -0.125 0.000 -0.096 0.000 -0.155 0.000 

Year_2006 -0.303 0.000 -0.259 0.000 -0.346 0.000 

Year_2008 -0.383 0.000 -0.314 0.000 -0.449 0.000 

Year_2010 -0.522 0.000 -0.452 0.000 -0.589 0.000 

Year_2016 -1.164 0.000 -1.081 0.000 -1.244 0.000 

Year_2018 -1.222 0.000 -1.125 0.000 -1.312 0.000 

Year_2020 -1.243 0.000 -1.134 0.000 -1.343 0.000 

  

Num of Obvs 178128   84028   94100   

R^2 0.1362 0.1332   0.1404   

 

For the variables, starting with the Occasional_Use, the predicted probability of using the internet 

occasionally while maintaining a high income in the household, is 0.215 lower for male and 0.130 

lower for female, a difference up to 0.085. The same goes for the level of education, as for male the 

predicted probabilities of having secondary and tertiary education while using occasionally the 

internet, are both lower than that of female (-0.080 and -0.500, -0.047 and -0.394, accordingly). 

Note that the variables Medium_educ and High_educ are statistically significant, with p-values being 

equal to zero. Moving on to the age categories, it is observed that the peak of the higher 

probabilities of occasional internet use for both men and women are between the ages 51-65, with 

0.705 and 0.764 respectively. 

Now for the countries, it is noticed that the ones with a high living standard like DK and NL, have 

lower predicted probabilities for men and women living there and using the internet occasionally     

(-0.209 and -0.184, -0.185 and -0.161, accordingly), than the countries with a medium living standard 

such as RO and SK, which have positive predicted probabilities of 0.447 for male and 0.476 for 

female, as well as 0.419 for male and 0.361 for female, respectively. Our analysis concludes with the 

countries with a low living standard, like Czechia, which has the lowest positive predicted probability 

for both male and female, with the numbers reaching to 0.094 and 0.072, while maintaining 0.111 

and 0.186 p-values, accordingly. Finally, for the years of ESS rounds, besides the variables Year_2004 

and Year_2006 which have the lowest negative predicted probabilities, for all the other years the 

predicted probabilities are from 0.5 and higher, for both sexes.  

Probit Model (Usual_Use) 

Moving on to the next probit model, using the same independent variables as before but with the 

change of the reference group which is now the Usual_Use, the results were the following: 
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Variables Coefficients P>|z| Male P>|z| Female P>|z| 

Usual_Use 
   

Coefficients  
Male 0.080 0.000 

    

Medium_educ 0.551 0.000 0.507 0.000 0.586 0.000 

High_educ 1.274 0.000 1.306 0.000 1.241 0.000 

Medium_inc 0.368 0.000 0.418 0.000 0.341 0.000 

Average_inc 0.663 0.000 0.762 0.000 0.583 0.000 

High_inc 0.913 0.000 1.034 0.000 0.807 0.000 

Age_25_36 -0.606 0.000 -0.536 0.000 -0.665 0.000 

Age_37_50 -0.977 0.000 -0.947 0.000 -1.006 0.000 

Age_51_65 -1.562 0.000 -1.533 0.000 -1.608 0.000 

Age_66_AO -2.404 0.000 -2.276 0.000 -2.559 0.000 

BE 0.097 0.003 0.152 0.001 0.038 0.396 

BG -0.738 0.000 -0.783 0.000 -0.697 0.000 

CY -0.652 0.000 -0.623 0.000 -0.692 0.000 

CZ -0.090 0.005 -0.118 0.012 -0.068 0.121 

DE 0.034 0.281 0.082 0.072 -0.025 0.558 

DK 0.754 0.000 0.715 0.000 0.798 0.000 

EE -0.049 0.147 -0.111 0.025 0.006 0.887 

FI 0.486 0.000 0.470 0.000 0.513 0.000 

FR 0.144 0.000 0.107 0.023 0.178 0.000 

HR -0.472 0.000 -0.515 0.000 -0.439 0.000 

HU -0.448 0.000 -0.514 0.000 -0.397 0.000 

IE 0.290 0.000 0.230 0.000 0.346 0.000 

IS 0.964 0.000 0.848 0.000 1.117 0.000 

IT -0.105 0.004 -0.016 0.768 -0.188 0.000 

LT -0.460 0.000 -0.536 0.000 -0.429 0.000 

LU 0.222 0.000 0.208 0.001 0.216 0.001 

LV -0.199 0.000 -0.270 0.000 -0.160 0.004 

ME -0.398 0.000 -0.414 0.000 -0.347 0.000 

MK -0.611 0.000 -0.736 0.000 -0.489 0.000 

NL 0.850 0.000 0.812 0.000 0.892 0.000 

NO 0.643 0.000 0.699 0.000 0.585 0.000 

PL -0.365 0.000 -0.370 0.000 -0.361 0.000 

PT -0.186 0.000 -0.122 0.033 -0.241 0.000 

RO -0.965 0.000 -0.996 0.000 -0.938 0.000 

RS -0.740 0.000 -0.781 0.000 -0.699 0.000 

SE 0.860 0.000 0.757 0.000 0.973 0.000 

SI -0.110 0.001 -0.108 0.025 -0.109 0.016 

SK -0.580 0.000 -0.580 0.000 -0.582 0.000 

Year_2004 0.309 0.000 0.260 0.000 0.373 0.000 

Year_2006 0.666 0.000 0.588 0.000 0.763 0.000 

Year_2008 1.009 0.000 0.905 0.000 1.133 0.000 

Year_2010 1.299 0.000 1.170 0.000 1.450 0.000 

Year_2016 1.930 0.000 1.785 0.000 2.103 0.000 

Year_2018 2.126 0.000 1.957 0.000 2.317 0.000 
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Year_2020 2.327 0.000 2.114 0.000 2.558 0.000  

Num of 
Obvs 

178128 
 

84028 
 

94100 
 

R^2 0.4157 0.3937 
 

0.4377 
 

 

For the variables, starting with the Usual_Use, the predicted probability of using the internet usually 

while maintaining a high income in the household, is 1.034 higher for male and 0.807 higher for 

female, a difference up to 0.227. The same goes for the level of education, as for male the predicted 

probability of having secondary education while using occasionally the internet, is lower than that of 

female (0.507 and 0.586, accordingly). On the other hand, the predicted probability of female having 

tertiary education while usually using the internet, is lower than that of male (1.241 and 1.306, 

respectively). Note that for both variables Medium_educ and High_educ, the p-values are equal to 

zero and therefore, there is statistical significancy. Moving on to the age categories, it is observed 

that the peak of the higher negative probabilities of usual internet use, for both men and women, 

are from the age 61 and over, with 2.276 and 2.559, respectively. 

Now for the countries, it is noticed that the ones with a high living standard like DK and NL, have 

positive predicted probabilities for men and women living there and using the internet usually          

(0.715 and 0.798, 0.812 and 0.892, accordingly), than the countries with a medium living standard 

such as RO and SK, which have negative predicted probabilities of 0.996 for male and 0.938 for 

female, as well as 0.580 for male and 0.582 for female, respectively. Our analysis concludes with the 

countries with a low living standard, like Slovenia, which has the lowest negative predicted 

probability for both male and female, with the numbers reaching to 0.108 and 0.109, while 

maintaining 0.025 and 0.016 p-values, accordingly. Finally, for the years of ESS rounds, besides the 

variables Year_2004 and Year_2006 which have the lowest positive predicted probabilities, for all 

the other years the predicted probabilities are from 1 and higher, for both sexes.  

Results and Conclusion 

Both probit models can be noticed with some similarities and differences. The results were the 

opposite, for both sexes, for the different factors affecting the two types of internet use, as 

expected.  

Starting from the last variable category, the years of ESS rounds, as the years go by, it is more likely 

people to usually use the internet and not occasionally. For example, there is a big difference 

between the variable Year_2020 for occasional internet use and the variable Year_2020 for usual 

internet use. This can be shown from the numbers, since the predicted probabilities of using 

occasionally the internet are less likely for both male and female, up to 1.134 and 1.343 respectively, 

and the predicted probabilities of using usually the internet are more likely, up to 2.114 and 2.558 

accordingly. 

Moving up to the countries, depending on the category of living standard they are, the probabilities 

are different. For example, countries with low living standard, like Bulgaria, its predicted 

probabilities of a male or female living in this country and using the internet occasionally, are higher 

than the predicted probabilities of using the internet usually, with probabilities 0.152 and 0.163 and 

probabilities -0.783 and -0.697, accordingly. Note that the variable BG is statistically significant only 

for the usual internet use, in addition with the p-values for both sexes for the occasional internet use 

(0.018 for male and 0.005 for female).  
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Countries with medium living standard, like Estonia, have higher predicted probabilities for both 

sexes in using occasionally the internet rather than usually using the internet, with probabilities of 

0.206 and 0.246, and probabilities of -0.111 and 0.006, respectively. Note that statistically significant 

is only the female living in Estonia for occasional internet use. Finally, countries with high living 

standard, like Iceland, its predicted probabilities of a male or female living in this country and using 

the internet occasionally, are lower than the predicted probabilities of using the internet usually, 

with probabilities -0.206 and -0.162, and probabilities 0.848 and 1.117, respectively.  

The last categories from the results are the age groups, income, and education. For the age groups, 

as a person grows older, the use of the internet is less, and it can be shown from the higher 

predicted probabilities in all the age groups for occasional internet use. Coming to the income part, 

it is observed something strange. The average income is statistically insignificant for the occasional 

internet use, rather than the average income for the usual internet use. Adding to that, the 

predicted probabilities of the average income in the usual internet use are higher than those of the 

predicted probabilities of the average income in the occasional internet use for, male and female, 

with probabilities 0.762 and 0.583, and probabilities of -0.034 and 0.033, respectively. Finishing with 

the education variables, all the predicted probabilities for both sexes of the usual internet use, are 

higher – and positive – of the predicted probabilities of the occasional internet use. From the last 

part, it can be definite that, the higher the level of education for a person, the more likely are going 

to use the internet more often. 

From the results, one can conclude that in general, when a person gets older, they have less interest 

in the use of the services offered. This aligns with the country of origin and the sex of a person, and 

as we saw from our analysis, the gender gap is better observed within the predicted probabilities of 

women. However, there is still hope the gap can be minimized and why not eliminated. Moreover, 

let us not forget the assumption we made in the beginning, that if a person has a higher education 

level, therefore has a higher household income, therefore leaves in a country with high standard 

living and the opposite – ignoring the minor exceptions. Finally, our results match the bibliography 

analysis too, where women are more likely to use less the internet than men. 
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Probit Models 
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Occasional_Use if Male==1 
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Occasional_Use if Male==0 
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Usual_Use if Male==0 
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