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Abstract

The development of information society and broadband Internet is key indicators of social and
economic change. They transform the way companies, political systems, and citizens
communicate with each other. Today, we talk about various regional and national initiatives to first
stabilize and then improve the economies of countries through the development of the Internet and
information society. The European Union has recognized information technology as a major factor
influencing economic growth and innovation. Among the seven flagship initiatives of the Europe 2020
economic strategy is the Digital Agenda for Europe. This shows the importance that information
technologies have in the development of the modern economy. In this paper, we analyze the current
state of development of the information society and broadband Internet access in Boshia and
Herzegovina. We highlight the necessity of considering mechanisms for the development of
broadband access. We analyzed the current situation and progress in the implementation of the Digital
Agenda guidelines in EU countries. The aim of this research is to highlight the advantages of using EU
strategic guidelines to improve and develop the current situation in the field of broadband Internet in
Bosnia and Herzegovina
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1 Introduction
speeds of 30 Mbps and 100 Mbps, respectively

New technologies based on artificial
intelligence, large data spaces, and the
development of digital service platforms are
affecting all areas of society. Today, we talk
about a “fully connected” society. Internet
technology has evolved in ways that are difficult
to predict. Therefore, digital infrastructure is the
backbone of the digitization process. Owing to
the close connection of the Internet with
economic and social development, it is necessary
to strategically plan the development of a more
powerful, mobile, intuitive, and accessible
Internet. Broadband internet access is no longer
an exclusive measure of a society's technological
development. This shows social development as
a whole. The term "basic broadband internet" or
"basic broadband networks" means networks
with basic functions based on technological
platforms. These networks include (A)symmetric
(D)igital (S)ubscriber (L)ines (up to ADSL2 +
networks), mobile networks, and satellite
systems. Under fast and ultrafast access,
universal broadband access is considered at

[1].

This paper aims to identify priority steps for
the integrated and effective implementation of
broadband Internet development strategies in
Bosnia and Herzegovina (B&H). Some previous
studies have investigated the process of
digitalization in this area [2], [3]. However, to
the best of our knowledge, the process of
digitization process has not been systematically
investigated in the calculated domain in the
B&H space. The rest of the paper is structured as
follows. We  first analyze  European
standardization for the Internet and the
guidelines necessary for the digitization process.
Second, we analyze the current situation in B&H
from the aspect of strategies and policies for
digitalization, that is broadband Internet, which
is its basis. In the third part, we critically
compare and present the results of the state of
broadband Internet in B&H s and the EU,
followed by a discussion of what they mean for
decision-making. The last section concludes the
study and suggests pathways for future research.
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2 EU digital single market: EU
strategic guidelines,
recommendations, and policies

The digital economy is growing seven times
faster than the rest of the economy [4].
Traditional networks connect and converge
allowing access from all devices and in all places
using mobile and smart devices sensor networks
are increasingly present. Cities are equipped with
various communication and information
technologies and thus become smart cities.
Research and innovation in this field will
certainly be a fundamental driver of Europe's
future prosperity and quality of life. However,
policy inconsistencies at the European level are a
factor that slows down and impedes development
to its full potential. Therefore, it was necessary
to create a coherent and advanced framework for
action within the digital economy.

Efforts in the digitalization process of the EU
and its Member States are largely shaped by
three, partly overlapping areas: the integration
agenda, the regional agenda, and the digital
agenda [5]. In this paper, we will focus on the
digital agenda and its guidelines.

The period of digital development in Europe
can be observed in two parts:

e The first digital period (2010. — 2020)
— Digital Agenda for the first period.

e Second digital period (2020. — 2030.)
— Digital Agenda for the second
period.

In response to the global economic crisis,
following the 2010 Lisbon Strategy, Europe
presents a strategy for economic growth and
development. Among the seven flagship
initiatives of the Europe 2020 economic strategy
is the Digital Agenda for Europe [6]. The Digital
Agenda for Europe flagship initiative aims to
help the EU and its Member States reap the
benefits of a competitive digital single market.
Digital potential needed to be unleashed and
digital culture expanded across the EU. To
achieve such a goal, seven pillars were identified
around which 101 measures have been deployed.
Following a review of the initiative in December
2012, seven key new measures were adopted.
These measures mainly emphasize the
importance of fostering digital infrastructure,

improving  the  regulatory  environment,
promoting digital skills and jobs, and
implementing strategies focused on

cybersecurity, cloud computing, and
microelectronics. The Digital Agenda for Europe
contains a plan to ensure broadband with internet
access up to 30 Mbps and more [6]. Measures to
encourage the European Commission to expand
high-speed broadband networks are:

v"adoption of new rules on cost
reduction;

v" recommendation on the next
generation of access networks;

v" revised guidelines on state aid for
broadband networks;

v' proposal to complete the single
market for telecommunications
services — Connected Continent.

However, all these goals have not been
achievable and the digital single market is not
yet a reality and additional investments in high-
speed infrastructure are needed.

In September 2015, the United Nations
General Assembly launched the 2030 Agenda for
Sustainable Development made up of 17 goals,
169 targets, and 232 indicators [7]. Building on
these insights, the Commission sets out the
direction of ‘Europe’s Digital Decade’. The
European Digital Agenda for the Decade 2020-
2030 aims to create secure digital spaces and
services, a level playing field in digital markets
with large platforms, and strengthen Europe's
digital sovereignty [4]. At the same time, it will
affect the ultimate European goal of climate
neutrality by 2050. The four main goals of this
idea are: [8]

a) Digitally skilled citizens and highly
skilled digital professionals;

b) Secure, performant and sustainable
digital infrastructures;

c) Digital transformation of businesses;

d) Digitalisation of public services.

To meet these EU targets, the Commission
has defined two basic preconditions, namely:
gigabit coverage for all households and 5G in all
populated areas [9]. These targets are
significantly higher for broadband, compared to
2020. As Fig. 1. shows, the EU still has a lot of
work to do on the path to digitalization.
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Fig. 2 Distance toward the digital decade targets [10]

EU allocates € 7.5 billion in strategic funds for
2021-2027 to support projects in five areas [4]:

supercomputing, artificial intelligence,
cybersecurity, advanced digital skills, and
ensuring the widespread wuse of digital

technologies throughout the economy and
society, including through digital innovation
centers. The EU has defined concrete objectives
for each of the four cardinal points:

v" Monitoring system - to measure the
progress of the EU against the key targets
for 2030;

v' Assessing the areas with insufficient
development at the level of Member States;

v An enhanced DESI report - the underlying
indicators for monitoring the targets at the
EU level and the digitalization trends at the
national level;

v’ The European Commission will be
responsible for the analysis and overall
reporting on the progress to identify in
which areas progress lags behind and how
the identified gaps can be addressed
through measures and recommendations at
the European and/or the national level.

Progress in the implementation of
digitalization at the EU level is monitored using
the Digital Economy and Society Index (DESI).
DESI provides insight into the economic and
social challenges of the member states and
monitors the national reform efforts carried out
in the European Semester. The European
Semester is a cycle of economic, fiscal, labor,
and social policy coordination within the EU
[10]. We analyzed the DESI 2021 report, which
presents data from the first or second quarter of

2020, giving some insight into key developments
in the digital economy and society during the
first year of the COVID-19 pandemic. The
impact of COVID-19 on the use and supply of
digital services and the results of policies
implemented since then are not covered by the
data and will be more visible in 2022 [9].
According to DESI 2021, all EU Member States
have made progress in the field of digitization.
However, there are unequal levels of
development in some Member States i.e
Denmark has the highest score, followed by the
Netherlands and Spain, while Greece and
Bulgaria have the lowest performance [9]. This
results in different priorities in the policies and
activities of these countries. The Member States
must work together to reach the 2030 targets.

The data on connectivity shows an
improvement in very high-capacity networks
(VHCN) available in 59% of the households in
the EU [11]. This is an improvement up from
50% a year ago, but still far from universal
coverage of Gigabit networks. The rural VHCN
coverage went up from 22% in 2019 to 28% in
2020. Moreover, 25 Member States have
assigned some 5G spectrum, compared to 16 one
year ago. 5G has been launched commercially in
13 Member States, mainly covering urban areas.

The EU wants to reach the world market, so it
voila budget of € 723.8 billion under the largest
program under the Next Generation EU the
Recovery and Resilience Facility (RRF) [8].
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3 Bosnia and Herzegovina digital
market: guidelines and policies

According to the ITU 2020 report, developing
countries such as B&H should implement
policies to maximize broadband, as a major
digital technology that contributes to economic
development [12]. B&H signed the Stabilization
and Association Agreement back in 2008.
Fourteen years later, B&H has still not met the
conditions for applying for EU membership. The
EU Council emphasizes the importance of
improving and strengthening the efficiency of
the functioning of the state and its institutions.
This means that the country will have to be able
to adopt and implement the laws and regulations
of the European Union. These regulations apply
to all branches of the economy, including
telecommunications as the core of the
development of modern society as a whole. To
achieve a European perspective for B&H, it is
necessary to reform the telecommunications
sector.

To harmonize its political and regulatory
framework for electronic communications with
the EU, in 2016 the B&H Council of Ministers
submitted to the Council of Ministers an
initiative for the procedure of harmonization and
adoption of the "Information  Society
Development ~ Policy in  Bosnia  and
Herzegovina". The policy is the basis for the
development strategy of the information society
of B&H. It was a key document for the
development of information and communication
technologies.

Relevant policies and procedures in the
telecommunications sector in B&H include:

e Law on Communications in B&H

(2003) (still in force),

- B&H Electronic = Communications
Sector Policy for the period 2017-2021,

» B&H Information Society Development
Policy for the period 2017-2021.

These Policies are designed to encourage the

investment process. This process should
accelerate the development of electronic
communication infrastructure, which would

provide citizens with a more diverse and high-
quality offer of services [13].

One of the leading problems for the
digitization process is that there is no country-
wide operational organization that coordinates

the Internet and other communication
infrastructures. In  previous years, several
government strategies and documents have been
adopted, such as ICT infrastructure, ICT
industry, e-business, e-education, e-healthcare, e-
government, e-laws, 30 e-environment, Strategy,
and action B&H Information  Society
Development Plan (based on the 2002
Information Society Development Program in
Southeast Europe). The main drawback in the
adoption of these documents is their practical
implementation.

According to the Digital Quality of Life
Index, which is calculated every year by
Surfshark for 2020 [14], B&H is among the
leading countries that do not have the will the
government to take advantage of the
technologies offered by artificial intelligence and
their range of services provided.

The Draft Framework Strategy for the
Development of Broadband Access in Boshia
and Herzegovina for the period 2019-2023 is
currently in force. The strategy is based on the
guidelines and priorities of the B&H Electronic
Communications Sector Policy for the period
2017-2021. This strategy has set a goal of 75%
coverage of the population in B&H by December
2023 with high-speed fixed broadband internet
speeds higher than 30Mbps, which are also EU
targets. In terms of mobile broadband, according
to the draft strategy, the goal is to achieve
coverage of the territory of B&H with 4G/LTE
of 70%. The main task of this Strategy is to
enable the elaboration of some of the previously
defined goals in the Policy of the Electronic
Communications Sector of B&H for the period
2017 — 2021 and to propose concrete measures
for its implementation.

3. Analysis of digital development of
Bosnia and Herzegovina according
to EU guidelines

In recent years, the B&H telecommunications
market has been characterized by uneven and
unsystematic development at the state level.
There is a decline in investment in this area [13].
Although certain private operators show slightly
higher investment activity, this is insufficient.
Most of the operators are mostly in public
ownership, and the decline in investment activity
on their part causes a decline in total investment
in the telecommunications market in B&H in
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recent years. As a broadband access strategy has
not been adopted, the development of networks
designed to access high-speed internet services
in the fixed, mobile, and satellite networks is
largely based on the entrepreneurship of the
operators themselves. The whole process of
progress further challenges the complex
regulatory and legislative framework. The
framework should be addressed in the form of
harmonization of key laws, acts, and processes at
different administrative levels. B&H is obliged
to harmonize its regulations with the legislation
of the European Union (EU), including the
telecommunications sector. By adopting the
Broadband Access Development Strategy in
B&H for the period 2019-2023. meets one of the
seven leading European economic strategy
initiatives "Europe 2020".

The number of Internet users in B&H is
growing (Fig. 3). The penetration of broadband
subscribers in 2020 compared to 2013 is 21.39%
[15]. However, B&H lags behind the EU in
terms of basic broadband penetration, 61%
versus 78%. Fast and ultra-fast broadband
penetration is less than 0.1% [13].

Number of Internet users
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Fig. 2 Number of Internet users in B&H (2011-2020.)
[15]

In the structure of broadband connections,
ADSL (Asymmetric Digital Subscriber Line)
access leads with 54.51% of the total number of
broadband fixed connections (Fig. 3). There is an
increase in cable and FTTx (Fiber to the X)
Internet access compared to the previous year,
and a decrease in FWA (Fixed wireless access)
users. If we talk about access speed, 50% of
subscribers have access to the Internet at speeds
higher than 10 Mbit/s [15].

In the EU Internet access at home has a stable
coverage of 97%. Among these technologies,
XDSL continued to have the largest footprint
(90%) followed by FWA (56%), DOCSIS 3.0
cable (45%) and FTTP (Fiber to the Premises)

(42%) [11]. Coverage of Next-generation access
(NGA) technologies capable of delivering
download speeds of at least 30 Mbps reached
87% in 2020 [9].
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Fig. 3 Internet subscribers by types of access for the
period 2011-2020. [15]

Now, if we look at mobile technologies, the
level of penetration (number of mobile
subscribers per 100 inhabitants) of mobile
telephony at the end of 2020 was 99.39% [15].
As Fig. 4 - Fig. 6 show, the three mobile
operators provide different types of coverage
reports in [15]. There is no data on a single
coverage of the entire B&H territory.

BH Telecom for 2021. year
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Fig. 4 Coverage for mobile networks of operator BH
Telecom

Telekom Srpske for 2021. year
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Fig. 5 Coverage for mobile networks of operator
Telekom Srpska
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HT Mostar for 2020. year
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Fig. 6 Coverage for mobile networks of operator HT
Eronet

In the EU 4G is almost universal reaching
99.7% of populated areas, and 5G commercial
services were launched in about half of the
member states by mid-2020 covering 14% of
populated areas [9].

Analyzing this market situation of B&H, in
the field of telecommunications, we notice the
following problems:

e Uneven conditions for the establishment of
new generation networks;

o Lack of awareness of the importance of
broadband for society and the economy as a
whole;

o (difficult to obtain approval for the
construction of telecommunications
networks;

e Uneven construction and design standards;

e Inability to share infrastructure, which
significantly slows down the replacement of
obsolete and the establishment of new high-
speed networks;

e Establishment of an orbital 5G network,
thus entering into serious competition with
ground-based services.

M2M (Machine to machine) services, smart
vehicles, and communication with emergency
services Internet access, and therefore all
services available on it, including voice services,
data transmission, and multimedia content
require much greater investment in B&H. The
latest EU report on B&H (2019) regarding
information technologies emphasized that B&H:
= there is still no broadband strategy;
= the law enabling the liberalization of the

telecommunications and electronic media

sectors is not in force;

= does not have a single Strategy or Action
Plan for the development of the information
society throughout the country;

= must adopt a national strategy for the
security of networks and information
systems.

As the trend of increasing use of digital
content is ubiquitous, there is a significant need
to invest in infrastructure that will meet the
needs of the digital age. B&H has some positive
sides and evidence that digitalization is possible
with a slightly more orderly political and
legislative system. As Surfshark points out [14],
a pleasant surprise is the functioning of the
Internet in the Balkan countries during the
pandemic, when many countries got a "jump" on
the Internet. B&H remained in the first period of
Europe's development and every effort should be
made to catch up with Europe in its race for the
digital decade.

Conclusion

The aim of the Digital Agenda is not just to
keep every European online but to help people
find their way into the digital world. Computers,
mobile phones, and digital technologies are
central parts of our daily lives. They can
highlight many of the challenges we face, from
road safety to healthy old age and from better
public service to a stable and sustainable
environment.

This paper emphasizes the theoretical
potential as well as the practical challenges of
implementing the goals of the Digital Agenda for
Europe, which promotes broadband access in
B&H. Bosnia and Herzegovina are in a difficult
situation from the perspective of the systemic
development of broadband Internet at the state
level.

Realistic and achievable coverage and
penetration targets in line with the Digital
Agenda for Europe need to be adopted. These
goals must be considered in the current situation.
This is aggravated by the fact that B&H is still
awaiting EU candidate status. As a result, B&H
cannot access the funds made available by the
EU. Funds for the development of networks in
rural areas stand out, and the EU is happy to
provide funding for good projects. Until they can
use these funds, domestic operators will have to
use their resources to cope with growing
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competition and foreign private capital entering
the domestic market. The future economy will be
a network-based knowledge economy with the
Internet at its center. Therefore, B&H s should
follow the EU on their path to digitalization.
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