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The research hypothesis

1. Apositive correlation exists between the percentage of 
individuals using the Internet for ordering goods or services 
and each of selected digital and economic development 
indicators

2. Adifferent impact exists for female’s and for male’s 
percentage of individuals who have basic or above basic 
digital skills



Variables in research

After the investigation on the recent official data availability
(Eurostat), the following indicators for 2017. have been analysed: 
ÅThe main variable of the interest has been a Digital Society related 

indicator- Percentage of individuals aged 16-74, who use the internet for 
ordering goods or services

ÅGDP per capita in PPS, Index, EU28 = 100

ÅPercentage of households who have internet access at home, for the 
population aged 16 to 74, also called Level of internet access for 
households

ÅPercentage of individuals aged 16-74, who have basic or above basic 
overall digital skills, for females and males only, respectively



Methodology for data analysis

ÅAll variables are explored for 2017, using descriptive statistical 
analysis. Further, correlation and multiple regression modelling was 
performed using the software EViews 9, Gujaratyand Porter (2010)

ÅThe general multiple linear regression population model is:

ÅAt the end, using all four studied variables, a hierarchical clustering, 
according to Hair et al. (2018) was performed twice, with percentage 
of females and males with digital skills, separately
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Percentage of individuals, aged 16 to 74, ordering 
goods or services online - dynamics
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Percentage of individuals, aged 16 to 74, 
ordering goods or services online - dynamics
ÅIndividuals using the Internet for ordering goods or services, as the 

percentage of individuals aged 16 to 74, weredoubled for the EU28 
countries from 30% in 2007 to 60% in 2018

ÅBased on the trend analysis since 2007 to 2018, there was the positive 
OLS linear trend slope for the percentage of Individuals using the 
internet for ordering goods or services

ÅThere is evidence about recently slightly slowing down from 2.82%, 
with coefficient of determination 99.44% (if counted from 2007 until 
2015) to 2.73%, with linear trend coefficient of determination 99.50%, 
(if counted from 2007 until 2018) yearly



Percent of Internet users who bought or ordered goods or 
services for private use in the previous 12 months, by gender, 
age, education and employment status, EU-28, 2018
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Descriptive statistics, for n=31 (EU28 countries, without Luxembourg, 
with Montenegro, North Macedonia, Serbia and Turkey), in 2017

Descriptive statistics

Percentage of individuals 

aged 16-74, who use the 

internet for ordering goods or 

services

GDP per 

capita in PPS

Level of internet 

access for households

Percentage of 

individuals aged 16-74, who 

have basic or above basic 

overall digital skills

mean 47.48 87.10 82.61 53.61 

standard deviation 21.05 32.84 8.38 13.70 

minimum 13 36 67 29 

maximum 82 181 98 79 

range 69 145 31 50 

skewness 0.07 0.68 0.08 0.03 

kurtosis -1.03 0.70 -0.62 -0.53 

coefficient of variation 44.33% 37.71% 10.14% 25.55%

1st quartile 32.00 66.50 76.50 46.00 

median 46.00 82.00 82.00 54.00 

3rd quartile 61.00 108.50 88.00 60.50 
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Explaining the percentage of those who order goods or 
services by gender’s adoption of digital skills – multiple 
regression

&%-!,%ȡὣ
ψχȢρτ πȢρςɇὢς Ȣ ɇὢσ ͺȠ„

φȢφςφȠὙ πȢωυσȠὙ πȢωπψȠὙ πȢωπρȠ
Ὂ ρσχȢσφχȠÎ σρȢ

-!,%ȡὣ
ωωȢυφ ρȢσρɇὢς Ȣ ɇὢσ ͺȠ„

χȢφφχȠὙ πȢωσυȠὙ πȢψχφȠὙ πȢψφχȠ
Ὂ ωωȢπσωȠÎ σρȢ

ÅAll Possible Regressions method 
applied for Percentage of 
individuals aged 16-74, who use 
the internet for ordering goods 
or services, as the dependent 
variable and GDP per capita in 
PPS, Level of internet access for 
households and Percentage of 
individuals aged 16-74, who have 
basic or above basic overall 
digital skills as the independent 
variables, once for females and 
the other time for males
ÅResult was that only two 

variables give valid multiple 
regression models (GDP per 
capita in PPS)

ALL: ὣ ψωȢφρ πȢρςɇὢς ͺ

πȢψσɇὢσ Ƞ„ χȢππψȠὙ πȢωτχȠ

Ὑ πȢψωχȠὙ πȢψψωȠὊ ρςρȢσπȠὲ σρȢ

Main conclusion: The greater influence comes from 
females (0.82 percentage points) than from males 
(0.70 percentage points) fixing the influence of the 
variable Level of internet access for households.



Cluster analysis - female
ÅClusteranalysis was performed for 31 countries in 2017, based on all 

four variables examined in the regression models

Cluster No. of 

countries; 

n = 31

Countries grouped into the 

clusters

Cluster 1 10 Belgium, France, Austria, Czech R., 
Slovakia, Estonia, Spain, Malta, 
Slovenia, Ireland

Cluster 2 6 Denmark, Germany, Finland, United 
Kingdom, Netherlands, Sweden

Cluster 3 7 Bulgaria, Serbia, Croatia, Montenegro, 
Romania, North Macedonia, Turkey

Cluster 4 8 Greece, Cyprus, Portugal, Lithuania, 
Italy, Latvia, Hungary, Poland

{ƻǳǊŎŜΥ !ǳǘƘƻǊǎΩ ŎǊŜŀǘƛƻƴΤ 9ǳǊƻǎǘŀǘ 
(2018b, 2018c, 2018d, 2019b)



Cluster analysis - male
ÅClusteranalysis was performed for 31 countries in 2017, based on all 

four variables examined in the regression models

Cluster No. of 

countries; 

n = 31

Countries grouped into the clusters

Cluster 1 8 Belgium, France, Czech R., Slovakia, 

Estonia, Spain, Malta, Ireland

Cluster 2 7 Denmark, Sweden, Netherlands, Germany, 

Finland, United Kingdom, Austria

Cluster 3 5 Bulgaria, Romania, North Macedonia, 

Montenegro, Serbia, 

Cluster 4 11 Greece, Croatia, Lithuania, Portugal, Italy, 

Cyprus, Turkey, Latvia, Poland, Hungary, 

Slovenia

{ƻǳǊŎŜΥ !ǳǘƘƻǊǎΩ ŎǊŜŀǘƛƻƴΤ 9ǳǊƻǎǘŀǘ 
(2018b, 2018c, 2018d, 2019b)



Cluster analysis conclusion

ÅThe Cluster 1 and Cluster 2, which are economically and digitally the 
most developed, collected the same 15 members, with the only 
exception of Slovenia

ÅThe only shift is noted for the highly developed Austria, which moved 
from Cluster 1 to Cluster 2, which is not a big move

ÅThe SEE countries all belong to the remaining two clusters, Cluster 3 
and Cluster 4, regardless the gender issues related to digital skills

ÅSurprisingly, when using the females’ variable digital skill, Slovenia 
enters the most developed Cluster 1, while the clustering based on 
the males’ variable digital skill, put Slovenia to the less developed 
Cluster 4



Conclusion

ÅOvercome limitations of this research

ÅThis result might be used in improving selling 
approaches and techniques, with perspective to improve 
business results and customer satisfaction, and might be 
useful for creators of education policies across not 
enough developed countries, to influence a digital skills 
adoption increase over both gender
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