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Περίληψη

Στόχος της παρούσας διπλωματικής εργασίας είναι να εξετάσει τις πιθανές συνέπειες

στην αγορά εργασίας ως απόρροια της χρήση του γρήγορου διαδικτύου. Η ανάλυση

αυτή υιοθετεί το υπάρχον θεωρητικό υπόβαθρο που σχετίζεται με την κατανομή

χρόνου σε ένα νοικοκυριό καθώς επίσης η εμπειρική ανάλυση λαμβάνει υπόψην την

πρόσφατη βιβλιογραφία η οποία υποστηρίζει την θετική συσχέτιση της αγοράς ερ-

γασίας και της χρήσης σύγχρονων τεχνολογιών χρήσης του διαδικτύου. ΄Εχον-

τας αυτό ως κύριο στόχο, χρησιμοποιήσαμε δεδομενα σε ατομικό επίπεδο τα οποία

συνελλέχθηκαν από την στατιστική υπηρεσία δημοσίων ερευνών της Ευρωπαικής

επιτροπής, το Ευρωβαρόμετρο (2009-2014) . Η εμπειρική ανάλυση βασίστηκε στην

δημιουργία τριών υποδειγμάτων με στόχο να παρατηρηθούν επιδράσεις στην συμμε-

τοχή στην αγορά εργασίας καθώς και στην απασχόληση τόσο για άνδρες όσο και για

τις γυναίκες , σε συλλογικό και ατομικό επίπεδο από την εφαρμογή γρήγορης ταχύτη-

τας δεδομένων διαδικτύου. Το πρώτο μοντέλο χρησιμοποιεί τους προσδιοριστικούς

παράγοντες της χρήσης του διαδικτου στο σπίτι, χρησιμοποιώντας ως ανεξάρτητες

μεταβλητές δημογραφικά και γεωγραφικά χαρακτηριστικά. ΄Επειτα εξετάζουμε την

σχέση μεταξύ του ποσοσοστού συμμετοχής στην αγορά εργασίας και της χρήσης

του γρήγορου διαδικτύου στο σπίτι. ΄Οπως παρατηρήθηκε οι γυναίκες φαίνεται να

έχουν μεγαλυτερη πιθανότητα συμμετοχής στην αγορά εργασίας από τους άνδρες

εάν υοθετήσουν γρήγορο διαδίκτυο στο σπίτι. Τέλος, το τρίτο μοντέλο αφορά την

απασχόληση των ατόμων όπως προκύπτει από την εφαρμογή του γρήγορου διαδικ-

τύου. Σαν αποτέλεσμα, υπάρχει θετική σχέση ανάμεσα στο ποσοστό αποσχολού-

μενων και του γρήγορου διαδικτύου, συγκριτικά με την απλή τηλεφωνική σύνδεση η

οποία επηρεάζει την απασχόληση σε μικρότερο ποσοστό.

Λέξεις κλειδιά: γρήγορο διαδίκτυο, ποσοστό συμμετοχής στην αγορά εργασίας, απασχόληση,

γυναίκες, άνδρες
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Summary

In this dissertation, we examine the impact of using high-speed Internet at home

on labor market outcome in Europe. Our analysis adopts the standard frame-

work in labor supply theory regarding households time allocation decisions and

for empirical purposes we rely on recent empirical work regarding the positive re-

lationship between new information technologies and labor market outcomes. Our

analysis utilizes data at individual level drawn from the Eurobarometer surveys

(2009-2014) . For estimation purposes we construct three models in order to inves-

tigate the impact of residential high speed adoption on labor force participation

and employment. Firstly, we attempt to identify the determinants of household

access using a wide set of demographic and geographic characteristics. Secondly,

we examine whether labor force participation depends on high speed Internet use.

The results indicate that females have a greater probability to enter the labor

market if they have a high-speed Internet connection at home instead of narrow-

band. Lastly, we examine whether employment decisions affected from broadband

Internet access. As expected, we identify a positive relationship between Internet

use and employment.

Keywords: female, labor force participation, high-speed Internet, employment,

workforce, employed



Contents

1 Introduction 1

2 Stylized Facts on Internet Use in the EU 4

3 Residential Broadband Internet Timeline 9

4 Literature Review 11

5 Data Sources 15

5.1 Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15

5.2 Summary Statistics . . . . . . . . . . . . . . . . . . . . . . . . . . . 17

5.3 T-test . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18

6 Empirical framework 19

7 Estimation Results 24

7.1 The determinants of Internet access . . . . . . . . . . . . . . . . . . 24

7.2 Labor force participation and high-speed Internet access . . . . . . 26

7.3 Employment and high-speed Internet access . . . . . . . . . . . . . 29

8 Conclusion 31

References 33

ii



CONTENTS iii

List of Figures



8.1 Rates for Internet Access as percentage of households in EU-27,

2002-2016. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38

8.2 Scatter plot for the number of males that have Internet access and

are employed, EU-26, 2002-2016. . . . . . . . . . . . . . . . . . . . 38

8.3 Scatter plot for the number of males that have Internet access and

are employed, EU-26, 2002-2016. . . . . . . . . . . . . . . . . . . . 39

8.4 Scatter plot for the number of females that have Internet access and

are employed. EU-26, 2002-2016. . . . . . . . . . . . . . . . . . . . 39

8.5 Scatter plot for the number of females that have Internet access and

are employed, EU-26, 2002-2016. . . . . . . . . . . . . . . . . . . . 40

8.6 Internet use EU-28, 2016. . . . . . . . . . . . . . . . . . . . . . . . 41

iv



v

List of Tables



8.1 Internet Difusion in EU (%) . . . . . . . . . . . . . . . . . . . . . . 42

8.2 Summary statistics . . . . . . . . . . . . . . . . . . . . . . . . . . . 43

8.3 Access evolution in Europe 2009-2014 . . . . . . . . . . . . . . . . 44

8.4 High-speed evolution in Europe 2009-2014 . . . . . . . . . . . . . . 45

8.5 Labor force participation rate (by access) : T-test . . . . . . . . . . 46

8.6 Internet access, Labor force participation, Employment: estimation

results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47

8.7 Labor force participation(male and female) , employment(male and

female) : estimation results . . . . . . . . . . . . . . . . . . . . . . 48

vi



Chapter 1

Introduction

High-speed is a term that describes Internet access connection with a big data

transfer volume that are able to deliver information at faster speed than those

possible using traditional telephone line network. Many European households are

costume to residential high speed Internet access as the subscribers have grown

at a pace that mirrored its extended utility. According to Eurostat, in 2016 97%

of all households have Internet access while 83% of those households with In-

ternet access have broadband connection. Over the last decade, the percentage

of households connecting to the Internet with high-speed connection almost dou-

bled. Moreover, between 2015 and 2016 usage rates have increased two percentage

points. Nevertheless, European Commission conceded that much progress must

be done till 2020 in order to reach goals of the digital agenda for the coverage and

the implementation of fast broadband. Significant differences have been identified

between individuals within and between country members of the European Union

(EU) . These discrepancies constitute the well known phenomenon of “digital di-

vide" (Demoussis and Giannakopoulos, 2006) . Although recently a significant

upgrading of information and communication technologies (ICT) have taken place

in Europe (from narrowband to broadband) , significant differences exist regard-

ing the Internet allocation between rural and urban areas, which may affect our

conclusions about the usefulness of fast Internet connection (Greenstein, S. and J.

1
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Prince, 2007) .

The multi-dimensional character of high-speed access have only recently gained

attention by the general public. Economists have recognized the possibilities of

high-speed Internet usage to alter labor supply (Autor,2001) . Dettling (2013)

based on the theory of the allocation of time (Becker, 1965) proposed that res-

idential broadband deployment allows individuals to work from home, reducing

time and monetary costs, thus diminishing frictions in the labor market. Also,

individuals seem to use home Internet for a variety of tasks (e.g., from shopping

to paying bills) in order to gain time and engage in market work.

Atosay (2013) highlights the mechanisms of broadband Internet through which

individuals can affect supply and demand on the labor market. On the supply-side,

Internet can inform users for job availability thus increasing worker opportunities.

For example, information about vacancy flows enhance the worker-firm relation-

ship. On the demand side, firm’s products are available on e-shops providing users

to buy goods and services. Therefore residential high-speed gives accessibility to

e-commerce, boosting employment. On the other side, telephone line connections

that transmits data at slow pace delay online shopping and telework (Hausman et

al., 2001; Bittlingmayer and Hazlett, 2002) F.

In addition, the evidence suggest that the installation of residential high-speed

enhances labor force participation in a different way males and females (Dettling,

2013) . Given that labor market is characterized by gender discrimination and

segregation, nationwide broadband deployment is expected to eliminate gender

gaps leading to increased labor market productivity.

The purpose of this dissertation is to examine whether broadband Internet

use affects labor market outcomes in Europe. To estimate this, we employ cross-

sectional data (2009-2014) at the household level from the Euro-Barometer Survey

Series (EB) on self-reported home high speed Internet usage and labor market

outcomes. For analytical purposes we adopt linear probability models in order to

estimate the determinants of high speed Internet use and the impact of Internet
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use on labor force participation and employment. The set of explanatory variables

includes indicators that approximate the social and demographic characteristics

that affect household’s decisions such as, gender, age, level of education, living

area and household composition.

Regarding the factors that may affect Internet access at home, we found that

females have a higher probability of home Internet access than males. This may in-

dicate that females are more likely to gain from Internet use. Moreover, households

residing in urban areas are more prone to Internet access compared to households

living in remote areas. In addition, individuals with previous working experience

are estimated to have 22.5% probability to have Internet at home compared to

those without any working experience. This implies that employment is highly

correlated with Internet usage.

Regarding the empirical model that attempts to investigate the relationship

between labor force participation and High-speed Internet use we found a statisti-

cally significant relationship between these two variables. In particular, individuals

with high-speed Internet subscription have 5.16% higher probability of participat-

ing in the labor market compared to 4.77% of narrowband access. This positive

relationship is observed for both genders but of different magnitude. As expected,

females have higher chances to enter the labor market if they use high-speed In-

ternet at home while males have half probability. Moreover high-speed connection

affects female’s labor decision to a higher percent than males , whereas the type

of Internet connection do not play significant role as regards males labor market

participation.

Concerning the relationship between broadband Internet and employment we

found that those individuals who use high-speed Internet have 16.8% higher prob-

ability of being employed (compared to those without high-speed Internet access) .

Regarding the gender dimension of this estimate, we found that females with high-

speed Internet access have 15.8% probability to find a job and 3% less probability

to be employed compared to males.



Chapter 2

Stylized Facts on Internet Use in

the EU

It is a common assertion that there is a significant variation in Internet access

among European countries. The evidence suggest that the percentage of Euro-

pean Internet users fluctuated abnormally in Central, Eastern and Western Eu-

rope. According to Global Information and Communication Technologies (GICT)

Department, World Bank, Finland aims at covering 99 percent of residences with

100 Mbit/s connectivity by 2015. Also the government anticipating at 99 percent

of all permanent households to have Internet connection, within two kilometers,

to an optical fiber or cable TV network delivering 100 Mbit/s bit rate connections.

Moreover "The Digital France 2012" plan proposes widespread and affordable ac-

cess to high-speed(Yongsoo Kim, Tim Kelly, and Siddhartha Raja,2010 GICT)

while the French government announced a new plan (Grand Emprunt) worthing

EUR 4.5 billion (US$6 billion) through a loan program for high-tech companies,

with some of that going to new broadband technologies, (GICT,2010) . According

to Swedish Post and Telecom Agency (June 9,2009 PTS) , in 2008 Swedish mobile

broadband accounted for 80 percent of the country‘s 3.7 million fats-Internet sub-

scriptions. Traffic for mobile data services jumped 526 percent between 2007 and

2008. The government focusing on making broadband available to all households,

4
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businesses, and public organisms till 2010. Furthermore, The United Kingdom

has grown broadband through a national strategy, but investment in the fiber

optic network—critical to success—has been deficient(GICT,2010) . Thus, un-

served localities will access broadband Internet through investment that would be

financed by demanding carriers, imposing a £0.50 monthly additional charge on

fixed line telephone service, (GICT,2010) . In the east German area the proportion

of broadband connections, is particularly below the national average, while there

is a broadband gender gap: 63.5 percent of men using high speed Internet, but

only 42 percent of women have a broadband connection, (TNS Infratest, 2011) .

Another research from Special Eurobarometer (362, 2011, p. 48) , found out

that four European countries have the highest rates in broadband access: the

Netherlands (94 percent) , Sweden (90 percent) , Denmark (88 percent) , and Fin-

land (78 percent) . Generally, the higher rates of Internet access lies on northern

and western countries of the European Union. Fewer than half of the population

uses Internet at home: Hungary (48 percent) , Bulgaria (43 percent) , Cyprus (43

percent) , Romania (39 percent) , Greece (38 percent) and Portugal (35 percent)

. In addition, the percentages of Individuals who were aware of Internet connec-

tion: in Spain (20 percent) , Belgium (19 percent) and Malta (19 percent) , while

individuals from France (3 percent) , Germany (3 percent) and the Netherlands

(1 percent) .

Table 8.4 which uses data from Eurobarometer, presents evidence from 29

European countries that have adopted high-speed Internet, given access. Six Eu-

ropean Members in 2014 have the lion’s share of high-speed connection above 95%:

The Netherlands, Malta, Hungary, Spain, Great Britain. On the other hand, the

lowest share at 2014 belongs to Ireland 88.6%, Austria 90.6%. Latvia 90.5%. The

percentages concerning the access at home among EU are relatively low in Greece

67.2%, Romania 62.3%, Portugal 62.5% Italy 60.8% and Hungary 68.6%. The

intriguing thing is to shed lights on the employment status of these countries. In

conclusion, countries that have low employment rates (25-54 age groups) show
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68.4% percent high-speed Internet access (e.g. Greece, Bulgaria) .

Data drown from Eurostat confirms that there are differences within and be-

tween European country members. The most compelling evidence for this Internet

differentiation is the contradicted percentages illustrating in Table 8.1. In 2016

according to Eurostat, eight tenth of European households using Internet for their

tasks. In particular The Netherlands, Luxembourg, Sweden, Denmark, Finland

are the top five Eu members that presented more than 90% Internet Performance.

Nevertheless Greece and Bulgaria pointed low scores, 64% and 69% respectively.

At this case, the difference between the first and the last country which use high

speed Internet is 33%, enough to create stimulations for the magnitude of the

implemented European policies regarding broadband infrastructure.

Equally important is the fact that Internet access is detected to have incising

tendency. Figure 8.1 comply with this assertion as the incline of the Internet

access curve is extremely increasing. Between 2000 and 2016, the share of house-

holds connected using Internet services has reached at mean 85%. Simultaneously,

there are countries that noted 2467% and 1700% (e.g. Latvia and Lithuania) per-

centage shift from 2002 to 2016 regarding high speed Internet adoption. These

percentages changes are extremely high, compared to The Netherlands which have

67%, (2002-2016) . Hence, there are European regions which are technologically

impaired. In other words these differences may be a source of social and eco-

nomic problems inside Europe’s foundation. Similarly, Czech Republic has 447%

percentage change while Sweden has 29% percentage change. In addition, few Eu-

ropean countries which rank at the top 5 of countries that have Internet Access,

present high percentage in 2016 and low percentage change. For instance , 94%

of Swedish households access Internet in 2016 whereas it presents 29% percentage

change. This means that there are European countries that have adopted new

Internet technologies early enough, compared to Germany which in 2016 appears

92% fast-Internet access and 100% percentage change from 2002 to 2016. Hence-

forth, we result that Internet supply is not diffused properly across Europe.
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Furthermore, Internet access connections with big data transferring at faster

speeds ,"Broadband", conquers whole Europe. High-speed is been evolved in a fast

way, zeroing narrowband connection. Specifically, 85% of European households

have contracts with telecommunication companies providing Broadband connec-

tion. In addition to the above European evidence, Table 8.1 present that Luxem-

bourg, The Netherlands, Great Britain, Finland, Denmark, Germany score over

90% broadband access while Luxembourg have the highest percentage, (e.g. 97%)

. Additively, households prefer to change the traditional telephone network over

the passing years. The percentage changes are remarkable high, with Czech Re-

public, Ireland and Greece noting 7900%, 8500% and 6700% up. Nevertheless,

Table 8.1 shows some differences across EU countries in broadband usage. France

does not show any incline to adopt high-peed connection as its broadband percent-

age in 2016 is 79% and it has only 163.5% percentage, (2006-2016) . Narrowband

connection on the other hand, has been diminished to a great extent. In most

countries, traditional telephone line connection has been disappeared, reaching

zero percentages, (e.g. Malta, Lithuania, Finland and Denmark) . However, there

are countries that still deal with difficulties in keeping up broadband’s pace of

the rest Europe. In Bulgaria, 67% of the household that have access , prefer

ISDN connection which transmits data at the lowest speed of the market while

the percentage change shows that Bulgarian households prefer narroow band to

broadband. Romania though, pointed the highest reduction in low Internet con-

nection from 2006 till today.

So, does high speed Internet usage create labor outcomes? Figures 8.2-8.5.

presents the relation between laboor force participation (INLF) and broadband

access as well as employment (EPR) and high-speed Internet use. We can con-

clude that there is a positive correlation between the two measures both for males

and females. Also, the magnitude of broadband impact on labor force participation

differs from males and females. It is obvious that males who access Internet have

greater effect on employment and labor force partipation than females. Though,
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the extent of sensitivity to each gender will be analyzed downwards.

To sum up, according to statistical evidence Europe presents a digital dissim-

ilarity. The publication of the European Parliamentary Research Service (EPRS)

claimed: "In the European Union (EU) , progress has been made on reaching the

targets set by the Digital Agenda for Europe, a flagship initiative of the Europe

2020 strategy for smart, sustainable and inclusive growth. Basic broadband is

available to all Europeans, but progress still needs to be made by 2020 on reach-

ing the goals for coverage and take-up of fast and ultra-fast broadband. There

are still wide differences in the availability of broadband in the different Member

States and in different regions. In particular, remote or rural areas, where popula-

tion density is low, lag behind urban areas in terms of broadband infrastructure,

with implications for society in terms of a ’digital divide’.



Chapter 3

Residential Broadband Internet

Timeline

The revolutionary character of the residential Internet became noticeable in the be-

ginning of 1990s and after 2000s it progressively rises. Until 1990s few households

included computers. This mechanism that provide a wide variety of information

invade residences when the privatization of the Internet took place. In 1995 the

first chance to surf on the worldwide web was through Dial-up Internet. In other

words, Dial-up connection demands a standard telephone line through Internet

Service Provider, ISP. You only need to connect your telephone line to the modem

in your computer thus allowing to dial a specific number provider being able to in-

sert Internet services. This narrowband connection was satisfying for home usage

in the late 1990s but incredible painfully for business as the speed for downloads

were extremely slow. The best dial-up modems available in the early 1990’s were

56 kbps (Hausman et al,2001) . Thus many business focus on high speed access

speeds rather than dial-up. Yet,high-speed is not offered for households till 21st

century.

In terms of Broadband, it enables Internet access with a high data transfer

rate that are capable of transmitting the information at fastest speeds than the

traditional phone line. The three wireline technologies, copper telephone lines,

9
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coaxial cable, optical fibre line, are using wireline or fixed line technologies to

provide information. The DSL adoption making use of telephone lines without

spoiling the telephone services. It’s speed depend on the distance of the station,

the closer you are the faster speed you got. At 2016 xDSL technologies, VDSL

included, represented the 75% of broadband Internet in EU (European Commi-

sion,2016) . Coaxial cable connection unlike telephone cabling use cooper wires

that are protected to avoid any interference. Its speed depend on the number

of the subscribers on the network. In EU only the 22% making such subscrip-

tion in 2016. A more recent way of connected to Internet through high-speed is

the fiber-optic connection. It is claimed to be the fastest connection until today.

This way is still under development as the implementation of fiber-optic cable is

quite time-consuming. FTTP or Fibre to the Premises suggest the 7% of current

fixed broadband subscriptions. The wire-less technologies include those technolo-

gies which cover long distances. For example mobile telephone technology,’3G’ or

third generation and ’4G’ fourth generation, is increasingly becoming the easiest

broadband access (W. Kellerer;H.-J Vogel, 2001) . According to the Euroepean

Commission "Broadband access in the EU - Data as of July 2016", 84.7% pre-

fer to make mobile broadband subscription. Local cable TV is the provider of

High-speed cable connection. It enables users from a specific geographical area

to connect to the web. The number of users determine the quality of the speed.

Satellite connection is provided by satellite and its appropriate for remote rural

areas. The cost though of the implementation is extremely high. Satellite connec-

tion represents the 0.5% in EU at 2011.

Figure 2 suggests that many European households have almost doubled the

percentage of high-speed connection. Between 2010 and 2016 many European

countries has increased their participation mainly by applying DSL connection.

Yet, broadband does not have universal character. The installation of the men-

tioned ways imply expensive installation. For instance, cable companies must

install new fiber-optic lines and for remote areas this is extremely difficult.



Chapter 4

Literature Review

In early economics’s literature, academics and scholars have conducted large-scale

empirical researches of Internet and broadband usage on employment with posi-

tive or even negative results. First af all, a study of Gillet et al (2006) that come

up with early years of high-speed diffusion revealed the positive relation among

fast Internet and growth in employment and the number of business. Moreover, a

research using county-level data drawn from National Broadband Map, presented

the negative relationship between broadband availability and the unemployment

rate at county-level, (Jayakar and Park,2013) . The employment impact was also

examined from the angle of the fiber Internet implementation which also verified

that the positive bond at the county level, Lapointe(2015) . A further approach

of Yang Bai (2016) claimed that Broadband availability is positively related to

county-level employment.

Apart from broadband’s universal character, other examinations have shown

that the effect may vary across areas and industries. One aspect that was found

from Forman and his colleagues (2012) is that fast Internet effect employment sta-

tus in economically developed countries with ICT skilled, high-income populations.

In the U. S Whitacre, Galladro and Strover(2014) do not found any relation to

high-speed implementation and job availability. As far as the industrial approach

of fast Internet is concerned, Kolko (2012) implied that broadband impact on

11
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job creation is obvious on technology-concentrated industries while Crandal et al

(2007) on finance and insurance industries as well as those providing education

services and health care services. Additively to this estimation Yang Bai shown

that faster broadband may eliminate job opportunities

Some other studies separated the types of Broadband Internet access examin-

ing their effect on employment. A U. S study from Singer and West (2010) shown

that if four tenth of American households accessing to next generation broadband,

the number of available jobs would increased to 84% percentage point. Sharipo

and Hasset(2012) shed their lights on mobile broadband. They found that the

adoption of 3G access created 1,585,000 jobs from 2004 to 2011, a 10 percent in-

crease in 3G/4G adoption rate could create 231,000 more jobs in a year.

In European community, broadband effect have also been examined on firm

level. Colombo et al (2012) using longitudinal data studied 79 Italian small and

medium firms, discovering the negative impact of broadband adoption, as applica-

tions that need fast connection leads to decreasing firm’s productivity. Similarly

Grimes et al (2009) actioned with 6060 firms in New Zealand, found out that in

terms of normal broadband adoption there is 7%-10% increase in labor produc-

tivity compared to those who uses dial-up or no Internet. Thought, there were

no increase in labor productivity between firms implementing high-speed and the

narrowband. On the same side Colombo et al. (2012) estimated that high-speed

implementation cannot reassure an increase in productivity while it takes a long

for results to be viewed.

The data of this empirical approach are limited at the scope of household Inter-

net usage. Based on "Broadband in the Labor Market: The Impact of Residential

High Speed Internet on Married Women’s Labor Force Participation", Dettling

(2013) investigates the effects of Internet usage on educated woman. She found

that residential high-speed Internet leads to increases in labor market workforce.

In other words, she discovered the sensitivity of female labor supply to technologi-

cal progress in the home sector. Generally she deployed the fact that labor supply
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could be increase if female subscribe fast home-Internet as facilitates the notion

work-life. Hilal Atasoy (2013) with her research proved broadband diffusion af-

fect employments rate larger in rural, isolated areas. She also admitted that high

speed will eliminate labor friction may exist.

But why spotlighting residential high-speed Internet connection? looking back,

on the neo-classic economic theory of labor economics we will realize that has laid

foundation for understanding an individual’s labor supply decisions. Based on "A

Theory of the Allocation of Time, "Becker (1965) stated that between consump-

tion and leisure a person deals with a trade-off, allocating time, in order for the

household to maximize its utility. In other words, a household production function

convert purchased good into commodities. "Home economics" as many suggested

Becker’s findings , argued that time spent at home could used productively to

yield commodities such as prepared meals, or clean laundry. Focusing on the ba-

sic theoretical analysis of choice, there is the cost of time and the cost of market

goods. For instance, an individual faces a choice between watching television or

studying, as well as ordering take out and preparing a meal. This work-leisure

choices determine the wage and the reservation wage. The first referred to time

spent in market work while the second concern the minimum wage a person is

willing to accept for a particular job.

Figure 7.6 exhibits some the wide services of Internet access. Specifically, illus-

trates particular individual’s activities of 28 European countries in 2016 according

to specific age groups, 25-64 with data drawn from eurostat. In the three first

places individuals appeared to use home Internet for entertainment purposes such

as downloading and listening to music online and on online gaming. This boosts

local demand for high speed needs as it usually require fast Internet downloading.

Blacks and Hispanics for instance (Madden, 2003) , spend much more time on

average than whites on entertainment activities such as downloading and listening

to music online or on online gaming, something that requires fast Internet access

to enjoy such experience. Another empirical approach for local economy suggest
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that if most American households provided with broadband access this would

provide huge boost to economic welfare, (Crandall and Jackson,2001) . However

as Atasoy (2013) such opportunity can decrease the demand for local entertain-

ment options. Crandall et all (2007) discovered that fast Internet could eliminate

job opportunities companies that deal with management and art, recreation and

entertainment. In addition, for leisure goods Dettling (2013) proposed that watch-

ing a movie for example demands the same time investment either done online or

offline. If though individual prefer online leisure good rather than offline, as In-

ternet technology make it more enjoyable, then this would led to an increase in

reservation wage and a decline to potential workforce. Another home production

activity according to figure 7.6 is that individuals use Internet at home in order to

buy goods or paying bills. Dettling suggested that this could affect labor supply

through time saving as individuals reduces time need to fulfill such tasks reducing

the reservation wage and enhancing participation for those who are in the margin

(Dettling 2013) . This happens as the elasticity of substitution among time and

inputs in production is relatively high for home production goods, so an individ-

ual will prompt to substitute the new technology for their own time (Aguiar and

Hurst, 2007) . For instance, although goods that can be purchased of-line are

almost the same to those purchased online, individual will tend to invest smaller

time by purchasing online.

In sum, many scholars outline the importance of the proper implementation of

the high-speed diffusion. Whilst, the wide range of Internet uses combined with

digital dissimilarity creates contradictory estimations. There are two factors that

will unlock the net usage of high-speed Internet connection in the long run: (1)

the adoption of policies that will spread fast Internet evenly over EU community,

(2) the further evolution of fast Internet services to other home activities so as to

measure how individuals responsiveness affect labor supply.
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Data Sources

5.1 Data

The main data source that is used for this dissertation is The European Com-

mission’s Euro-Barometer which monitor public opinion among European Union

member countries regarding social topics. We collected micro-data that concern a

wide set of demographics, geographic, as well as data that regard the type of Inter-

net connection and labor market variables. The period analysis based on monthly

data: the November-December 2009, the February-March 2011, the April-May

2011, the December 2011, the February-March 2013, the January 2014. Apart

from demographic data that used for the empirical analysis, it was essential to

collect information that concern Internet access and high-speed usage. As a re-

sult, we create dummy variables taking 1 and 0 as values. Specifically, variable

namely "access" takes value 1 based on the fact that an individual use whether

the narrowband Internet connection or high speed Internet connection at home.

Otherwise it takes 0 denoting that the individual do not have Internet connection

at home. Furthermore, a household which uses High-speed or broadband Inter-

net network, has Internet subscription with ADSL, TV network, mobile phone

network, satellite network, power line or fibre line connection. If a household is

connected to the Internet by any of the above Internet technologies then the cat-

egorical variable "connection" takes value 2, otherwise it takes value 1 if it has a

15
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dial-up Internet connection and value 0 whether the household have on Internet

connection.

As far as the demographic factors is concerned, we drawn variables that con-

cern the age of an individual, gender, their educational level, their marital status,

their social placement and the number of children that a household is composed

of dividing into 3 different aging groups. Firstly, the age of an individual is a

categorical variable with minimum age 25 years old ad maximum age 54 years old,

in order to take more accurate labor market outcomes. Secondly, the gender is a

categorical variable informing us if the individual is male or female. Thirdly, the

level of education of an individuals is a categorical variable that takes values from

0 to 26 years of schooling. Furthermore, marital status is decomposed to three

dummy variables, not married, married, separated/divorced/widowed. All these

three variables take two values, 1 and 0 where 1 denotes that the individual is

under a certain marital situation or 0. Also, we used this variable in order to test

whether allocating time to children care affect individual’s labor decision. It helps

to unlock a household’s daily parental tasks of whether children need to be looked

after or be in school. The three categorical variable are: "household composition:

aged 15+" denoting the number of children aged more than 15 years old into the

household, "household composition: aged<15" meaning the number of children

aged less than 10 years old, "household composition: aged 10-14" denoting the

number of children aged less than 10 years old. The last demographic variable

concern the social status of an individual. Specifically, we created three dummy

variables to describe individuals social status: low class, middle class, upper class,

where 1 value means that the individual is placed to a certain social status and 0

that individual does not belong to this.

Labor market variables describe individual’s labor situation. In detail, we cre-

ate three dummy variable, employed, unemployed, inactive, which take 1 and 0 as

values, in order to create the two main regressors labor force participation ratio

(inlf) and employment status. Working experienced is another dummy variable
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that was used to describe if the individual have previous working experience (value

1) or do nt have any previous labor experience (value 0) .

Geographical determinants, capture household’s area of living. Thus, we used

"type of community" as a categorical variable to denote that a household is lo-

cated whether in a rural area, or in a small town, or in an urban area. Table 4.2

summarizes all variables.

5.2 Summary Statistics

A large majority of Europeans has increased the rate of using the Internet over the

passing years. It’s importance become obvious as enables people to increase their

quality in life, labor activity, education by having access to information and ser-

vices. According to Table 8.2, 77.7% of European households have Internet access

from home over 2009-2014. Yet the findings suggest that broadband connection

is the most common way in accessing Internet as 93.3% of the EU population us-

ing high-speed connection. In other words, traditional telephone line connection

reaches 0.07& percentage point, according to Eurobarometer’s micro-data.

As far as labor market variables is concerned, we observe that individuals who

participate in labor market are 86.2% overall population, while 79.9% of females

participate in labor market compared to 93.6% males labor participation. Fur-

thermore the used data reveal that 74% of the individual are employed, 11.7% are

currently unemployed, 13.7% are inactive and 90.4% have worked in the past.

Demographic indicators suggest that females represent the 54.1% of the sam-

ple. Also, aging group is limited to 25-54 years old with mean age 40 years old. In

addition, the level of education of an individual in the dataset is 9 years of school-

ing at mean whereas the maximum is 26 years. Thus, the population of the sample

have completed compulsory education, (e.g. 9 years of schooling) . Individuals

who are married represent the 58.6% of the sample, 30.8% are the not-married

individuals while 10.4% are the individuals who are divorced. Also, social factors

related to individual’s social placement reveal most individuals belong to middle
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class (91.4%) , while low class represent the 7.4% percent and , upper class 1%.

Another fact that we take into consideration is the household composition of

those who access Internet. In other words, children’s age groups that a household

is composed of. There are three groups. The first one aged 15 plus,the second less

than 10 years old and the third group consists of children aged 10-14. It is obvious

that most households which have Internet access have children aged 15 plus.

In conclusion, the majority of households lives in middle town(36.5%) . In the

other hand, 34.3% of the sample regard households which located to rural areas

are and large town to third place with 29%.

5.3 T-test

A very important step in order to shape the first model of this analysis, is to

eliminate the differences may exist in labour force participation to each country

for individuals who make use of Internet services. Table 5.5 presents the results

of the t-test and specifically the means and the combined differences as well as

the t-statistics and p-values. Variable inlf is a dummy variable that value 1 sug-

gests individual participate in labour market whereas value 0 implies that there

is no labour market participation. The H0 of the test propose that there is no

difference among participants and non-participants to each single country whilst

the alternative H1 implies that there is differences. First, it is obvious that in

most EU countries the differences is statistically significant at least 1%level of

significance. At Czech Republic, Germany west, Italy, Northern Ireland seems

that differences in labour force participation are not result from Internet access.

Secondly, Denmark, The Netherlands, Portugal, Romania, Estonia displayed the

highest differences among the other European countries. A third note is that all

mean differences has negative sign
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Empirical framework

My core empirical framework deployed in this analysis is to relate high speed Inter-

net access to labor supply. In particular, we construct three basic models applying

Ordinary Least Squares (OLS) importing cross-sectional data at individual level.

Robust checks is used in all models. The first model (6.1) , uses as independent

variable Internet access at home , the second model apply as independent variable

the labor force participation rate while the third the employment status. Addi-

tionally, the other two main models (6.2 and 6.5) , use a vector Yit that includes

values for high-speed connection and narrowband connection that a household use

to access Internet. In other words, such vector will detect possible effects on labor

force participation and employment as a result of Internet access. These models

are tested in both genders. To put it differently, depending on labor economics’s

literature, we try to confirm Dettling’s findings that educated woman are taking

advantage of Internet usage by having high possibilities to entry workforce. Sim-

ilarly, we examine male’s probability to participate labor force if they use high

speed type of connection instead of narrowband. Our empirical approach, we

compare and contrast these two Internet technologies, high speed connection and

narrowband connection, and their impact on individual’s labor supply decisions .

Firstly, We model access through high speed connection in a household i at

time t as

19



20

accessit = α0 +Xitα1 + zitα2 + witα3 + εit (6.1)

where accessit is the dependent variable that inform us for whether a household

i have Internet access at home in time t. Xit represents a vector of demographic

characteristics. Particularly, it includes information about age (25-54) , gender

(male: 1, female: 2) , years of schooling (0-26) , marital status (Not Married: 1,

Married: 2, Divorced/Separated/Widowed: 3) and household’s composition(aged

15 plus: 1-16, aged<10: 0-11, aged 10-14: 0-14) . zit is a vector denoting that a

household is whether located in a rural area (1) , a small town (2) or a large town

(3) . wit is an explanatory variable suggesting that an individual have previous

labor market experience assuming that the individual is currently employed and

εit is the error term. Column(1) at Table 8.6 demonstrates the estimated results

from the OLS regressions of the first equation. As expected, access has positive

relation with females and individuals with working expereince.

The second model:

inlfit = β0 + Yitβ1 +Xitβ2 + Zitβ3 + witβ4 + θit (6.2)

where inlfit is the indicator of labor force participation rate for individual i

in year t and εit is the error term. Yit is a vector that describes the Internet

technology of Internet access at home. In detail, it includes indicator for Inter-

net connection (no internet connection: 0, narrowband connection: 1, high-speed

connection: 2) . This vector will detect trends of high-speed Internet usage on

labor supply decisions. As expected, in Table 8.6 at column (2) , the coefficient

γ1 indicates the positive impact of high-speed on labor force participation.

Xit a vector of other independent variables which includes indicators for age

(25-54) , gender (female: 1, male: 0) , years of schooling (0-26) , marital status

(Not Married: 1, Married: 2, Divorced/Separated/Widowed: 3) , and a house-

hold’s composition(aged 15 plus: 1-16, aged<10: 0-11, aged 10-14: 0-14) . zit
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is used as independent variable to incorporate demographic determinants of la-

bor participation. These geographic indicators are consist of a categorical vari-

able regarding the type of community that the household lives, (Rural area: 1,

Small/middle town: 2, Large town: 3) . Additionally, wit is a independent vari-

able which explains if an individual i have worked in the past timet. Also, wmt

explains if individual i have worked before in time t. As resulted, individuals with

high-speed Internet connection have highly probabilities to participate in labor

market.

Based on Dettling’s findings about high-speed impact on woman’s participa-

tion in labor market, we separate equation 7.2 into two categories, males and

females:

inlfmt = γ0 + Ymtγ1 +Xmtγ2 + zmtγ3 + wmtγ4 + umt (6.3)

and

inlfft = δ0 + Yftδ1 +Xftδ2 + zftδ3 + wftδ4 + ηft (6.4)

where inlfmt is the dependent variable which referred to male’s labor force

participation in time t while inlfft denoting female’s labor participation. Con-

sequently, this approach will reveal how and who broadband access affects labor

market participation. The estimations that are shown in Table 8.6 column (3)

and (4) verify Dettling’s paper (2013) as it is estimated that woman who access

Internet through high speed connection are more likely to enter labor market.

The vector Xmt concern male’s demographic characteristics while Xft female’s in

year t. Specifically, it includes age (25-54) , years of schooling (0-26) , marital

status (Not Married: 1, Married: 2, Divorced/Separated/Widowed: 3) , and a

household’s composition(aged 15 plus: 1-16, aged<10: 0-11, aged 10-14: 0-14)

. In detail, each indicator of demographic data will reflect discrimination issues

between genders. εit represents the error term of the estimation. Female with

working experience are included in labexprft and males that have worked before
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are described in labexprmt.

The third main model is associated with labor movements, from unemployed

to employed status:

emplit = ε0 + Yitε1 +Xitε2 + zitε3 + witε4 + λit (6.5)

The dependent variable emplit captures individual i who shifted to active em-

ployment status in year t. Table 8.7 presents the estimations from the linear

probability model. We use employment status in order to test Atasoy’s major em-

ployment findings (2013) who estimated major effects of broadband access on the

employment rate. Yit is a vector that exposes the level of impact of Internet usage

on employed individuals. Specifically, Yit is a vector that describes the two Internet

technologies of Internet access at home (no Internet connection: 0, narrowband

connection: 1, high-speed connection: 2) . Demographic evidence are included in

vector Xit where age begins from 25 years old to 64 years old, individual’s level of

education from 0-26 years, gender’s variable values take 1 for male and 2 for fe-

male, marital status (Not Married: 1, Married: 2, Divorced/Separated/Widowed:

3) and household composition (aged 15 plus: 1-16, aged<10: 0-11, aged 10-14:

0-14) . According to Hilal Atasoy (2013) , employment effect differentiate in ru-

ral and isolated areas. Thus, we assume that variable wit refereed to the type of

community where a household is located, (Rural area: 1, Small/middle town: 2,

Large town: 3) . The error term is referred as λit.

Based on gender discrimination issues on employment status we used equation

6.5 in order to test the impact of high-speed connection to both males and females.

Analytically:

emplmt = ζ0 + Ymtζ1 +Xmtζ2 + zmtζ3 + wmtζ4 + λmt (6.6)

and

emplft = θ0 + Yftθ1 +Xftθ2 + zftθ3 + wftθ4 + λft (6.7)
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where emplmt concerns males employment status and emplft employed females.

These models will estimate if woman have greater potentials to be employed if

they use broadband connection for their tasks than males. For this reason we

regress, applying ordinary least squares (OLS) , emplmt for male m in time t with

accessmt. The coefficient ζ1 is positive. Though the impact on employment is

higher in males rather than females. As a result, high-speed Internet technology

may help to decrease gender discrimination issues. Furthermore, emplft is the

independent variable refereed to female f who is employed in time t. Vector Xmt

and Xft enclose demographic characteristics for male and females: age (25-64)

, educational background (0-26) , marital status (Not Married: 1, Married: 2,

Divorced/Separated/Widowed: 3) and household’s composition (aged 15 plus: 1-

16, aged<10: 0-11, aged 10-14: 0-14) . Geographic indicators are explained from

variable emplmt and zft denoting that a household’s male or female may located to

village(value 1) , middle town (value 2) , large town (value 3) . Working experience

for both genders is included to variable wmt and wft. All estimation are displayed

in Table 8.6 anf 8.7
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Estimation Results

7.1 The determinants of Internet access

Table 8.6 displays the estimated results of equation (5.1) , (5.2) and (5.5) from lin-

ear regression(OLS) . Model 1 in column(1) represents the initial equation where

accessit is the main regressor. The estimation indicates that access has positive

relation to the female gender. Specifically, females have 1.63% percentage points

of greater possibility to access Internet at home compared to males in the overall

population. This may occur, as the percentage of unemployed female is doubled

relatively to male employment status, Thus having more leisure time to access

Internet at home. On the contrary, Flammb(2005) suggested that both gender

have the same effect on broadband use. As a result females are affected in a more

immediate way than males.

On the same side, working experience is estimated to enhance the percentage

of using Internet at home compared to individual with no labor experience. One

year of active labor status raise the possibility of adopting residential Internet

connection at 22.2%. Moreover, as expected Internet subscription that enables

access at home is affected positively from the level of education. As a result, if

individuals enhance his educational records, they will have more opportunities

to sign contracts with telecommunication companies in order to implement In-

ternet connection at home. Educated individuals are aware to a higher degree

24
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about Internet services and their benefits. As a results, individuals will have ac-

cess to a wide variety of services while they would be able to facilitate their daily

tasks. Education seems to have strong effects on Internet availability. The re-

search "The Role of Economics, Demographics, and State Policy in Broadband

Availability (Flamm,2005) agreed that educational attainment enhances the In-

ternet odds (given broadband adoption) . Especially, individuals with college BA

degree increases the probabilities of access via high-speed from 1.6 to 2.2 percent.

In the following, we test marital status of each household placing as point ref-

erence married individuals. The estimation shows that those who are not married

have less possibility to use Internet with 3.54% percentage point. On the same

side, Table 8.6 presents the negative relation between Internet access and the in-

dividuals that choose to be divorced or separated. Specifically, they have 9.7%

less possibility to access Internet at home. Different interests that divorced people

have, may be the reason of less impact on Internet use at home. For instance,

married couples allocate time differently into household that individuals that are

not married or they are divorced. Marital status seems to be statistically signifi-

cant variable for at least 1% level of significance.

As resulted, type of community is statistically significant for at least 1% signif-

icance level. We used three types of locations in order to capture the phenomenon

of "digital divide". In fact, we set as reference point those individuals who lives in

rural, remote areas that lack of broadband diffusion. Indeed, model 1 reveals that

individuals who dwell small/middle towns or large towns enjoy Internet services

to a greater extent rather than living rural areas. Specifically, if individuals pop-

ulated in a large town, they have 9.23% higher likelihood of Internet availability

while residence in small/middle town gives probability of 6.31% percent. These

findings are compatible to (Special Eurobarometer 359, 2011, p. 58) as in the

European Union 55 percent of all households have broadband access, and persons

living in households of three or more and those from large towns are more likely

to be broadband users.
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As far as household composition is concerned, we estimated that households

that composed with children are positively related to Internet access. Indeed, if a

household have children aged 10-14 years old, it has 4.51% possibility to Internet

access. Moreover, a household that with children aged more than 15 years old , has

3.6% probability to subscribed to Internet connection. Though, households com-

posed with children aged less than 10 years old have half probabilities compared

to the other two groups regarding the implementation of Internet technology at

home. We can assume that the presence of children in a household given that their

ages differentiate, impact on Internet usage with variant percentages. Internet

availability is also determined by self placement. Our estimations agreed with

Zillie(2013) as she found that 57% of high-status persons use the Internet quietly

everyday, only one third of low-status persons do so. We found that individuals

belonging to highest society level have 18.8% greater possibility to use access, and

individuals with middle social status 12.5 percentage compared to lowest social

placement. Many inquiries are raised for the implemented Internet policies across

Europe. Generally, all variables that are used in the first equation are statistically

significant with significant level 1%.

7.2 Labor force participation and high-speed In-

ternet access

The second model (Model 2) that is illustrated in Table 8.6 examines the fac-

tors of labor force participation. Applying Linear regression(OLS) we found that

there is a statistically significant relationship between labor force participation

and high-speed Internet access. In particular, an individual with broadband ac-

cess have 5.16% probability to participate in labor market. On the other hand,

those European individuals who access Internet at home with the traditional tele-

phone line connection, they will have 4.77% possibility to participate in labor

market. This percentage difference between narrowband and high-speed Internet
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connection should be taken into consideration concerning individual’s participa-

tion in labor market. Furthermore we estimated that there is positive correlation

between labor force participation and high speed access in both genders. In par-

ticular, females have greater potentials to enter labor market relatively to male if

they adopt broadband access at home. Specifically, females have 6.34% possibility

to participate in labor market unlike to males who have 3.47% percentage point.

Moreover, the adoption of Internet technology does not seem to affect differently

males decision as regards participation in labor market. These evidence suggest

that access with broadband technology could bridge gender discrimination in la-

bor market by increasing labor supply for woman.

We also conducted regression (OLS) in order to estimate the effects of de-

mographic characteristics on labor market. As expected, the greater the age is,

the less likely is for the individual to participate in labor market. Similarly we

relate age to labor force participation ratio for both genders. Likewise, there is

a negative relationship among age and labor force participation, both for males

and females. Though the magnitude of this impact remains the same for the two

genders. Furthermore we found that education has a positive impact on labor

participation, as this relationship is statistically significant for at least 1% level of

significance. In other words, educated females greater possibility to enter work-

force compared to woman with no educational background. Also, we resulted that

marital status is positively correlated to labor force participation. Individuals who

are divorced have 1.32% possibility to enter labor market compared to married in-

dividuals. However, females who are divorced or do not have married have greater

potentials (4.82% and 3.87% respectively) to participate in labor market compared

to married females. On the other hand, evidence for divorced men suggest that

they have 3.04% less probability to participate labor market compared to married

males. Also, males who are not ever being married have 1.83% less odds to enter

market workforce than married males.

We also examine working experience as one of the labor force participation
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determinant’s. In detail, we found that there is a statistically significant relation-

ship between working experience and labor market at least 1% significance level.

Explanatory, individuals with previous working experience, have 65.5% greater

potential to participate in market workforce. Females with previous working ex-

perience have 65% higher chances to participate labor market than those with no

working experience and 7% more possibilities than males.

We also examined how household’s composition affect labor force participation.

Thus, we found that there is a negative relationship between the different types

of households and labor force participation. In other words, individuals whose

household composed with children aged less than 10 years old have less possibility

to participate in labor market (e.g. 3.2% percentage point) and households with

children aged 10-14 years old have 0.49% less potentials to participate in labor

market. As far as males is concerned, we found that there is a positive relation-

ship among different types of household composition and labor force participation.

Nevertheless, females labor participation is found to correlated negatively to dif-

ferent types of household composition. Females with children aged less than ten

years old have 7.04% less probability to enter workforce while 2.56% percent prob-

ability to enter labor participation for females who have children aged from 10-14

years old.

Another determinant that affect labor participation regards the type oo com-

munity. In detail, we found that individuals living in urban areas have 1.38%

possibility to enter workforce compared to those resides to rural areas. Also,

those individuals living in small towns, have 1.37% odds to participate in labor

market. Females are affected to a greater magnitude compared to males, as those

females dwelling in middle towns have 2.39% greater possibility to participate la-

bor market.

Social status seems not to affect individual’s labor market decisions. Never-

theless, females that are placed to middle class have 2.2% probability to enter

workforce. Also, women from upper class have 1.84% chance to participate labor
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market.

7.3 Employment and high-speed Internet access

Table 7.6 displays the estimated results of employment’s determinants. First of

all, we found that employment has positive relationship with high-speed connec-

tion for at least 1% level of significance. In terms of narrowband access, there is

a positive relationship between traditional narrowband Internet connection and

employment. In other words, we estimated that broadband Internet use at home

gives individual at 16.8% percent possibility to be employed while 15.6%. We

can conclude that the difference between high-speed Internet use and narrowband

Internet usage is obvious in terms of employment impact. Table 8.7 presents the

results of employment in both genders. Additionally, we estimated that fast In-

ternet access is positively related to female employment as well as to male, for

1% level of significance. Nevertheless, we showed that males have higher odds

to be employed compared to females if they are connected to Internet through

high-speed deployment. In detail, men are expected to have 17% probability to be

hired to a job position if they use broadband connection compared to those males

that they do not use Internet at home, whereas females have 15.8 probability to

be employed with 1% level of significance. On the other side if males and females

adopt the ISDN Internet technology instead of broadband Internet technology,

they have 0.1% less probability to be employed.

As far as the demographic determinants of employment is concerned, we found

that age is negatively correlated to employment. As a result, age discrimination

create less probabilities for older people to be employed (Bessey et al, 1991.) .

The same effect is obvious in both genders, with female having less probabilities

to be employed relatively to males. Specifically, the findings suggest that females

have 11.9% less odds to find a job than males. Our findings suggest gender dis-

crimination in labor market.

Another determinant of employment is the level of education which is found
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to have positive relationship at individual level, as well as in both genders, at 1%

level of significance. Furthermore, working experience increase the probability of

employment at 67.5%. We also found that males have 78.9% probabilities to find

a job while females have 62.9% percentage point.

In general, households with children have negative impact on employment at

1% level of significance. Specifically, this factor affect more female employment

than male employment. Percentages suggest that females living in a household

which include children aged 15+ have 1.49% less probability to be employed, 7.7%

less chance to be employed if she lives in a household composed with children aged

under 10 years old and 2.89% percentage to be employed if the household have

children aged between 10-14 years old.

In addition we found that social placement impact differently on employment.

The results in Table 8.6 suggest that individual that belongs to upper class have

13.4% possibility to be employed. Furthermore, individuals that belong to middle

class have 10.4% probability than those in lowest class in order to be employed.

We also found that female of highest social level have greater possibilities to be

employed than males of upper class compared to females of low social placement.

On the contrary, males of middle class have 11.5% greater odds to be employed

than females of the same social status compared to males of low class.

The last determinant of employment that is examined is the area of living. We

found a positive relationship between employment and rural areas, at 1% signif-

icance level. Individuals who reside in a large town have 1.54% possibility too

find a job compared to those individual who live in remote areas. Also, living

in a middle town gives 1.26% possibility to individual in order to be employed

relatively to those individuals who live in rural areas. Geographic determinant

does not seem to play statistically significant role on employment as we do not

found any statistically significant relationship between employment and the male’s

area of living. However females who live in urban location have 2.19% odd to be

employed rather than living in a remote area.
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Conclusion

To sum up, residential high-speed Internet has altered household’s momentum pro-

viding multi-dimensional potentials in labor market. In this analysis we examine

the impact of high speed home Internet on labour supply in Europe. Our analysis

utilizes micro-level data drawn from the European Commission’s Eurobarometer

Survey Series (EB) from 2009 to 2014. Our estimations investigate the effect

og residential high speed adoption on labor force participation and employment.

First of all, we made efforts to identify the determinants of household Internet

broadband access using demographic and geographic characteristics. Second, we

estimated the effect of high speed access on labor force participation rate as well

as the demographic and geographic factors that determines the participation in

both genders. Third, we attempt to identify whether employment depends on

high-speed Internet connection at home.

The empirical findings regarding the determinants of high-speed access suggest

that females have greater probabilities to enter workforce than males. Also, our es-

timations resulted that the living area are positive correlated to high-speed access

at home. We also found that there are significant differences between individuals

within and between country members of the European Union (EU) that suggest

the well known phenomenon digital divide. Individuals with previous working ex-

perience have higher probabilities to enter workforce. Our findings also discovered

31
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that labor force participation is positively correlated to broadband home Internet

adoption. Another estimated result is that female have better odds to participate

in labor market than males if they use high-speed Internet connection. As far as

employment is concerned, our estimations implied that among employment and

broadband access there is a statistically significant correlation. Our findings also

indicate that males have higher chances to be employed from females if the have

high-speed Internet connection at home. In general, broadband Internet access

affect employment to a greater extent compared to labor force participation.

All the above estimations imply that fast broadband should not be ignored.

As founded high-speed is a major contributor to employment growth as well as

to labor market participation. Thus a broadband network should be built us-

ing different Internet technologies that will allow European households to access

fast-speed Internet.
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Figure 8.1: Rates for Internet Access as percentage of households in EU-27,
2002-2016.

Source: Eurostat

Figure 8.2: Scatter plot for the number of males that have Internet access and
are employed, EU-26, 2002-2016.

Source: Eurostat
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Figure 8.3: Scatter plot for the number of males that have Internet access and
are employed, EU-26, 2002-2016.

Source: Eurostat

Figure 8.4: Scatter plot for the number of females that have Internet access and
are employed. EU-26, 2002-2016.

Source: Eurostat
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Figure 8.5: Scatter plot for the number of females that have Internet access and
are employed, EU-26, 2002-2016.

Source: Eurostat
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Figure 8.6: Internet use EU-28, 2016.

Source: Eurostat
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Table 8.1. Internet Difusion in EU (%)

Country Access Broadband ISDN (narrowband)
Last Percentage Last Percentage Last Percentage

Year(2016) change Year(2016) change Year(2011) change
Austria 85 158a 85 750b 7 -70.8d

Belgium 85 70d 82 100d 2 -80d

Bulgaria 64 540c 63 1745c 67 50e

Cyprus 74 208a 74 3600 c 2 -92.8d

Czech Republic 82 447b 80 7900b 3 -76.9d

Denmark 94 68a 92 268b 0 -100 d

Estonia 86 177c 85 325c 9 0d

Finland 92 109a 91 658.3b 0 -100d

France 86 274a 79 163.3e 7 -30e

Germany 92 100a 90 900b 4 -90.7d

Great Britain 93 86a 92 736.3b 1 -96.4d

Greece 69 475a 68 6700b 5 -76.2d

Hungary 79 464c 78 1200c 4 -60d

Ireland 87 142b 86 8500b 9 -76.3d

Italy 79 132a 77 492d 7 -70.8d

Latvia 77 2467a 75 1400c 7 16.6d

Lithuania 72 1700a 71 3450b 0 -100d

Luxembourg 97 143a 97 1285.7b 24 -27.3d

Malta 82 100d 82 256.5d 0 -100d

Poland 80 627a 76 850d 5 -50d

Portugal 74 393a 73 812.5b 4 -66.6d

Romania 72 1100c 70 1850e 23 155.5e

Slovenia 78 66c 78 680c 6 -79.3d

Slovakia 81 252c 78 1850c 15 25d

Spain 82 193b 81 440c 1 -93.3d

Sweden 94 29d 89 122.5d 12 -61.3d

The Netherlands 97 67a 95 375b 7 -70.8d

Source: Eurostat. Notes: The base year differ from country to country: (a) 2002-
2016, (b) 2003-2016, (c) 2004-2016, (d) 2005-2016, (e) 2006-2016.
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Table 8.2. Summary statistics

Variable Mean Std. Dev. Min Max
Internet access at home 0.777 0.416 0 1
High speed Internet (given access) 0.933 0.249 0 1
Participation in labor market 0.862 0.344 0 1
Participation in labor market (males) 0.936 0.243 0 1
Participation in labor market (female) 0.799 0.464 0 1
Employed 0.744 0.435 0 1
Unemployed 0.117 0.322 0 1
Inactive 0.137 0.344 0 1
Working experience 0.904 0.146 0 1
Female 0.541 0.498 0 1
Age 40.086 18.173 25 54
Years of Schooling 9.706 6.774 0 26
Not Married 0.308 0.461 0 1
Married 0.586 0.492 0 1
Divorced/Separated/Widowed 0.104 0.305 0 1
Household Composition: aged 15+ 2.310 1.018 1 16
Household Composition: aged <10 0.499 0.663 0 11
Household Composition: aged 10-14 0.25 0.455 0 14
Low class 0.074 0.263 0 1
Middle class 0.914 0.279 0 1
Upper class 0.010 0.102 0 1
Lives in rural area 0.343 0.474 0 1
Lives in small/middle town 0.365 0.481 0 1
Lives in large town 0.290 0.454 0 1
Source: Eurobarometer. Notes: Displayed are means, standard deviations, minimum
and maximum values of the micro-level data from 2009-2014. The means of each
variable is restricted to 25-64 years old as well as to those individuals who access
Internet. The number of observations is 189.294 .
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Table 8.3. Access evolution in Europe 2009-2014

Country Access
2009 2010 2011 2013 2014

Austria 0.725 0.807 0.816 0.859 0.818
Belgium 0.750 0.865 0.858 0.915 0.896
Bulgaria 0.750 0.649 0.661 0.727 0.785
Cyprus 0.636 0.770 0.736 0.802 0.789
Czech Republic 0.675 0.697 0.758 0.837 0.811
Denmark 0.972 0.971 0.974 0.984 0.971
Estonia 0.791 0.878 0.864 0.904 0.883
Finland 0.931 0.958 0.929 0.935 0.906
France 0.843 0.845 0.877 0.893 0.901
Germany East 0.768 0.835 0.821 0.810 0.801
Germany West 0.838 0.890 0.895 0.943 0.920
Great Britain 0.772 0.819 0.871 0.868 0.810
Greece 0.476 0.602 0.594 0.674 0.672
Hungary 0.584 0.680 0.671 0.773 0.686
Ireland 0.767 0.849 0.868 0.828 0.812
Italy 0.607 0.659 0.719 0.748 0.608
Latvia 0.618 0.775 0.741 0.802 0.818
Lithuania 0.614 0.672 0.688 0.760 0.725
Luxembourg 0.905 0.932 0.906 0.932 0.881
Malta 0.844 0.894 0.868 0.905 0.920
Northern Ireland 0.735 0.793 0.827 0.867 0.726
Poland 0.649 0.722 0.730 0.806 0.709
Portugal 0.519 0.610 0.562 0.634 0.625
Romania 0.417 0.541 0.544 0.629 0.623
Slovakia 0.602 0.704 0.724 0.787 0.786
Slovenia 0.812 0.865 0.869 0.915 0.858
Spain 0.635 0.709 0.698 0.771 0.749
Sweden 0.971 0.975 0.974 0.981 0.993
The Netherlands 0.947 0.980 0.964 0.967 0.969

Source: Eurobarometer. Notes: Displayed are means of Intrenet access of 29 Euro-
pean countries. It starts from 2009 to 2014. The average use of Internet regards the
target group 25-64.
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Table 8.4. High-speed evolution in Europe 2009-2014

Country High-speed (given access)
2009 2010 2011 2013 2014

Austria 0.866 0.916 0.897 0.944 0.906
Belgium 0.916 0.942 0.960 0.960 0.973
Bulgaria 0.936 0.914 0.957 0.990 0.982
Cyprus 0.862 0.852 0.876 0.890 0.942
Czech Republic 0.961 0.973 0.959 0.979 0.985
Denmark 0.947 0.978 0.968 0.951 0.966
Estonia 0.962 0.968 0.978 0.991 0 .962
Finland 0.902 100 0.929 0.929 0.979
France 0.923 0.975 0.960 0.961 0.964
Germany East 0.842 0.837 0.857 0.876 0.930
Germany West 0.772 0.831 0.824 0.880 0.913
Great Britain 0.973 0.951 0.977 0.967 0.994
Greece 0.876 0.936 0.929 0.674 0.941
Hungary 0.951 0.990 0.974 0.997 100
Ireland 0.919 0.907 0.961 0.899 0.886
Italy 0.862 0.934 0.919 0 .982 0.970
Latvia 0.793 0.915 0.890 0.911 0.905
Lithuania 0.639 0.819 0.827 0.890 0.866
Luxembourg 0.862 0.898 0.921 0.861 0.873
Malta 100 0.985 0.987 100 100
Northern Ireland 0.735 0.917 0.963 100 0.973
Poland 0.889 0.924 0.893 0.927 0.961
Portugal 0.941 0.955 0.969 0.973 0.957
Romania 0.866 0.914 0.834 0.629 0.945
Slovakia 0.897 0.913 0.891 0.936 0.968
Slovenia 0.853 0.887 0.920 0.971 0.970
Spain 0.969 0.976 0.950 0.965 0.995
Sweden 0.945 0.970 0.981 0.964 0.993
The Netherlands 0.962 0.990 0.977 0.967 100

Source: Eurobarometer. Notes: Displayed are means of High-speed access of 29
European countries. It starts from 2009 to 2014. The average use of High speed
access regards the target group 25-64.
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Table 8.5. Labor force participation rate (by access) : T-test

Country N mean sd diff t P
Austria 4106 0.879 0.325 -0.046 -3.5773 ***
Belgium 3484 0.885 0.318 -0.084 -5.4687 ***
Bulgaria 3330 0.940 0.237 -0.031 -3.6057 ***
Cyprus 1793 0.832 0.373 -0.044 -2.2158 **
Czech Republic 3883 0 .928 0.258 -0.008 -0.9262
Denmark 3111 0.875 0.330 -0.252 -6.8288 ***
Estonia 3247 0.840 0.366 -0.108 -5.8310 ***
Finland 2429 0.881 0.323 -0.068 -2.6492 ***
France 3271 0.909 0.286 -0.051 -3.4575 ***
Germany East 1672 0.880 0.323 -0.039 -2.0747 **
Germany West 3126 0.830 0.375 0.008 0.4023
Great Britain 2990 0.826 0.378 -0.070 -3.8150 ***
Greece 3850 0.835 0.370 -0.038 -3.1602 ***
Hungary 3429 0.895 0.306 -0.078 -6.9806 ***
Ireland 3940 0.755 0.430 -0.084 -4.5190 ***
Italy 3903 0.823 0.380 -0.007 -0.6008
Latvia 3755 0.900 0.298 -0.029 -2.6423 ***
Lithuania 3762 0.872 0.333 -0.064 -5.5530 ***
Luxembourg 1859 0.850 0.356 0.039 1.2969
Malta 1418 0.631 0.482 -0.107 -2.6956 ***
Northern Ireland 928 0.796 0.402 -0.014 -0.4392
Poland 3218 0.841 0.365 -0.068 -4.7817 ***
Portugal 3527 0.816 0.387 -0.127 -9.7476 ***
Romania 3691 0.810 0.391 -0.145 -11.4133 ***
Slovakia 4027 0.935 0.246 -0.033 -3.8873 ***
Slovenia 3070 0.909 0.287 -0.066 -4.3514 ***
Spain 3716 0.845 0.361 -0.040 -3.1008 ***
Sweden 2629 0.936 0.244 -0.089 -2.9512 ***
The Netherlands 3242 0.877 0.328 -0.108 -3.2700 ***

Source: Eurobarometer. Notes: Displayed are the results the t-test. N is the number
of observation, mean presents the mean difference of the inlf, sd is the standard
deviation, t is the t-statistic value an P is the p-value of the each test.
*0.5,**0.10,***0.01
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Table 8.6. Internet access, Labor force participation, Employment: estimation
results

VARIABLES Model (1) Model (2) Model (3)
Narrowband access - 0.0477*** 0.156***

- (0.0054) (0.0071)
High speed access - 0.0516*** 0.168***

- (0.0028) (0.0039)
Age -0.0032*** -0.0031*** -0.0016***

(0.0001) (0.0001) (0.0001)
Year of schooling 0.0061*** 0.0028*** 0.00458***

(0.0001) (0.0001) (0.0002)
Female 0.0163*** -0.1205*** -0.1195***

(0.0027) (0.0021) (0.0028)
Not married -0.0354*** 0.0057** -0.0442***

(0.0035) (0.0026) (0.0036)
Divorced/Separated -0.0977*** 0.0132*** -0.0592***

(0.0055) (0.0040) (0.0055)
Working experience 0.2247*** 0.6553*** 0.6753***

(0.0122) (0.0099) (0.0040)
Middle class 0.1252*** 0.0044 0.1037***

(0.0060) (0.0042) (0.0060)
Upper class 0.1880*** 0.0046 0.1345***

(0.0122) (0.0106) (0.0139)
Household Composition: aged 15+ 0.0365*** 0.0001 -0.0102***

(0.0015) (0.0011) (0.0015)
Household Composition: aged <10 0.0182*** -0.0322*** -0.0385***

(0.0017) (0.0015) (0.0019)
Household Composition: aged 10-14 0.0451*** -0.0049** -0.0074***

(0.0024) (0.0020) (0.0025)
Small/middle town 0.0631*** 0.0137*** 0.0126***

(0.0033) (0.0025) (0.0034)
Large town 0.0923*** 0.0138*** 0.0154***

(0.0035) (0.0026) (0.0036)
Constant 0.3784*** 0.3568*** 0.0108

(0.0164) (0.0131) (0.0117)
Observations 86,104 82,364 82,364
R-squared 0.0597 0.1410 0.1251

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Source: Eurobarometer. Notes: Displayed are the coefficients from the linear re-
gression (OLS) . Dependent variable(model 1) : Internet access. Dependent vari-
able(model 2) : labor force participation. Dependent variable(model 3) : Employ-
ment. Control variables included are age (25-54) , years of schooling (0-26) , gen-
der(female) , marital status (not married, married, divorced separeted) , social status
(low class, middle class, upper class) , household composition(aged 15+, aged <10,
aged 10-14) , type of commuinty (rural area, small town, large town) . Standard
errors are in parentheses.
*0.5,**0.10,***0.01
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Table 8.7. Labor force participation(male and female) , employment(male and
female) : estimation results

VARIABLES Model (2.1) Model (2.2) Model (3.1) Model (3.2)
Narrowband access 0.0360*** 0.0569*** 0.1604*** 0.1487***

(0.0056) (0.0088) (0.0093) (0.0105)
High-speed access 0.0347*** 0.0634*** 0.1702*** 0.1582***

(0.0031) (0.0047) (0.0054) (0.0055)
Age -0.0034*** -0.0038*** -0.0031*** -0.0012***

(0.0001) (0.0002) (0.0002) (0.0002)
Years of schooling 0.0015*** 0.0040*** 0.0034*** 0.0057***

(0.0001) (0.0002) (0.0002) (0.0003)
Not married -0.0183*** 0.0387*** -0.0827*** 0.0056

(0.0027) (0.0044) (0.0047) (0.0054)
Divorced/Separated -0.0304*** 0.0482*** -0.1292*** -0.0063

(0.0058) (0.0055) (0.0089) (0.0070)
Working experience 0.5851*** 0.6507*** 0.7893*** 0.6295***

(0.0306) (0.0099) (0.0078) (0.0047)
Middle class 0.0018 0.0229*** 0.1157*** 0.0884***

(0.0026) (0.0043) (0.0082) (0.0087)
Upper class 0.0069** 0.0184*** 0.1256*** 0.1446***

(0.0116) (0.0045) (0.0180) (0.0212)
Household Composition: aged 15+ 0.0053*** -0.0058*** -0.0073*** -0.0149***

(0.0011) (0.0019) (0.0021) (0.0023)
Household Composition: aged <10 0.0049*** -0.0704*** -0.0010 -0.0773***

(0.0012) (0.0026) (0.0024) (0.0029)
Household Composition: aged 10-14 0.0150*** -0.0256*** 0.0126*** -0.0289***

(0.0017) (0.0034) (0.0032) (0.0038)
Small/middle town 0.0027 0.0239*** 0.0066 0.0154***

(0.0026) (0.0042) (0.0044) (0.0050)
Large town 0.0074*** 0.0188*** 0.0041 0.0219***

(0.0026) (0.0044) (0.0047) (0.0053)
Constant 0.4419*** 0.2797*** -0.0469*** -0.0543***

(0.0318) (0.0173) (0.0163) (0.0170)
Observations 38,102 44,262 38,102 44,262
R-squared 0.0803 0.1312 0.1115 0.1214

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Source: Eurobarometer. Notes: Displayed are the coefficients from the linear re-
gression (OLS) . Dependent variable(model 2.1) : males labor force participation.
Dependent variable(model 2.2) : females labor force participation. Dependent vari-
able(model 3.1) : males employment. Dependent variable(model 3.2) : females
employment. Control variables included are age (25-54) , years of schooling (0-26) ,
marital status (not married, married, divorced separeted) , social status (low class,
middle class, upper class) , household composition(aged 15+, aged <10, aged 10-14)
, type of commuinty (rural area, small town, large town) . Standard errors are in
parentheses.
*0.5,**0.10,***0.01
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