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Abstract:

Broadband residential access to next-generation networks (NGA) with bit-rates
greater than 100 Mbps is critical in terms of data volume growth and approach
to the gigabit networks implementation. Reliable demand forecasting of the re-
quired bandwidth for the residential market is a necessary input for the successful
planning of the communication network resources. This paper investigates and
compares the availability of the data suitable to be used as market indicators for
several Western Balkans countries related to the application categories. This
study could be useful for the market potential estimation and development of
the NGA demand forecasting model.
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INTRODUCTION

In the last few years, the world is rapidly transforming towards new
technological forms related to the use of intelligent technologies, cloud
infrastructure, thus creating a smart environment adapted to modern
life demands. Although 5G technologies are widely implemented and
6G solutions are under research and development, the residential market
still highly depends on fixed Next Generation Access Networks (NGA).
The EU Digital Agenda [1] has practically reached its goal, regarding the
facts that overall fixed broadband coverage for the EU27 reached 97.4%
at the end of June 2020 (i.e. more than 186.8 million of EU households
had access to at least one fixed broadband access technology), the average
coverage (availability) of NGA services including VDSL, VDSL2 Vector-
ing, DOCSIS 3.0, DOCSIS 3.1 and FTTP reached 87.2% of households,
while overall FTTP/DOCSIS 3.1 technologies currently capable of sup-
porting gigabit speeds reached the coverage of 59.3% [2].
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It is expected that new user demands will affect the
residential market regarding future access speeds up to
300Mbps, 1Gbps or higher until 2030 [3], [4], [5]. At the
moment, there are a lot of test programs related to the
implementation of 5G technologies to the Fixed Wire-
less Access (FWA) at the residential market [6]. How-
ever, global events in the last few years have affected
FWA technology that is not yet ready for widespread
implementation [7]. In addition, the new generation
of WiFi technology, including WiFi 6 (2.4 GHz and 5
GHz) and WiFi 6E (6 GHz), based on IEEE 802.11ax
[8], gives comparable enthusiasm [9], as well. Accord-
ingly, there are several works related to FWA and WiFi
6, which could be considered as more suitable solutions
(9], [10].

It is clear that the COVID-19 pandemic affected
the global social way of life. The lockdown throughout
Europe, as well as in the rest of the world, erased the
line between business and residential users and shifted
the Internet services closer to the residential part of the
market. Accordingly, the general requirements for resi-
dential access networks were changed instantly in terms
of higher speeds and more symmetrical access networks
to provide advanced applications, such as HD and UHD
video streaming, video communications, cloud-based
applications, as well as Virtual Reality (VR) and Aug-
mented Reality (AR) games. In such conditions, the
overall environment of households is becoming of great
importance. Accordingly, there is a need to modify the
traditional forecasting models depending on the fore-
casted broadband market potential. Also, it should be
identified how the usage of different applications and
demographic households structures affect the band-
width demands.

The broadband NGA technologies (FTTPs and
DOCSIS (3.0 and 3.1)) remain the main technologies at
the residential market regardless to the traditional WiFi
technologies are widely used (ranging from IEEE 802.1n
to IEEE 802.1ac).

Although the Western Balkans (WB) countries rais-
ing the number of households with broadband access, it
will take additional time before percentages correspond-
ing to the EU's Digital Agenda targets will be reached.
Reliable forecasting of the required bandwidth for the
residential market is highly important for success-
ful network planning of all communication resources.
This paper points out the need for development of new
market potential models. Therefore, the key parameters
necessary for the residential market potential at the WB
region are considered.
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This paper aims to analyse the residential telecom-
munication market of the Western Balkan and to in-
vestigate the availability of the relevant data for the
NGA market potential model. Accordingly, this paper
discusses the relevant market indicators related to the
applications that would be used by residential users. The
relevant sources of data related to these indicators will
be considered.

The rest of the paper is structured as follows: a brief
review of the relevant literature is given in the Section
2 including two important approaches for assessing the
NGA residential market potential. Section 3 considers
the availability of relevant market indicators for the
WB countries followed by a brief summarized discus-
sion. Finally, the concluding remarks are given in the
last section.

2. ABRIEF LITERATURE REVIEW

2.1. MARKET POTENTIAL

The optimal capacity planning of broadband NGA
infrastructure should be based on the forecasted traffic
demand for the residential telecommunication market.
The broadband market potential has to be considered
as the main forecasting parameter since it reflects the
entire size (i.e. upper limit) of the market for a given
set of telecommunication services and applications for
a specific time horizon.

The market potential represents all the possible resi-
dential users during the longer time horizon. The size
of the market potential is probably the most critical
element in forecasting matters. It could be considered
as a composite parameter, because it includes different
indicators, ranging from the number of households,
demographic population structure, such as birth rate,
gender, education, economic rate of households, up to
the presence of competitions at the market, etc. Most of
the forecasting models in literature imply the constant
market potential, which means that the availability of
broadband services remains unchanged throughout the
entire life cycle. However, it is not relevant for the tel-
ecommunication infrastructure because of its expanding
during the time according to the investment planning
strategies. Various approaches could be considered in
terms of market potential, such as those given below.

From the mathematical point of view, different as-
sumptions are governing the shape of the market poten-
tial. In some papers, the market potential is presented
as the exponential function of time [11], [12], while a
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dynamic market potential is introduced by [13]. Some
works introduce a variable structure of the market po-
tential [14], [15], [16], [17]. In some cases, it is exog-
enously determined as a function of observed variables
[14], [15], [16], [18], [19]. Some efforts are necessary
for the correct specification of the main drivers (price,
number of households with special facilities, number of
competitors, number of retailers, threshold probabili-
ties, etc.) and suitable transformation in order to obtain
a reasonable correspondence with the adoption process
scale. Moreover, there is a model that gives market po-
tential as a function of the external and internal mar-
ket factors, such as socio-economic factors, changes in
population, marketing activities, etc. [14].

2.2. SELECTION OF APPROACHES FOR ASSESSING THE
NGA BROADBAND MARKET POTENTIAL INDICATORS

This subsection gives some approaches for assess-
ing the NGA broadband market potential indicators.
In order to identify and select target applications and
structure of digital services, the socio-economic char-
acteristics of each country should be considered. For
example, before launching of new services telecommu-
nication operators should target customers with higher
incomes and stronger educational backgrounds in order
to minimize time to return on investment. The starting
point for demand forecasting is behaviour of the end-
users. How much broadband demand depends on the
structure of digital services? Looking at the household
level as the point of interest regarding the NGA broad-
band market potential, the approaches applied in UK
and Australia attracted the attention [20], [21]. These
reports consider the required bandwidths of applica-
tions used in fixed locations. The forecasting model for
bandwidth demand combines the various applications
with user profiles, which are further combined into vari-
ous household types (Table 1).

Another approach presents the WIK market poten-
tial model that encompasses a slightly wider set of
applications [22]:

+ Basic Internet,

+ Home office/ VPN,

¢ Cloud Computing,

o State of the Art Media and Entertainment
(4k, 3D, HD)...,

¢ Progressive Media and Entertainment (8k, ...),

¢ Communication,

+ Video Communication (HD),

+ Gaming,

+ E-Health,

+ E-Home/E-Facility and

+ Mobile Offloading.

Both approaches recognize certain types of appli-
cations as the main indicators of broadband demand
increase including cloud-based applications, gaming,
VR/AR, video streaming, telemedicine and file manage-
ment, as well. It is expected that the bandwidth require-
ments for the most attractive applications will grow at
an annual rate of around 30%, including future e-health
applications together with telemedicine services [22],
which are likely to require more advanced forms of con-
nectivity including additional bandwidth, service quality
and reliability.

The WIK model considers the use of mobile technol-
ogies to provide broadband connections to households,
also. Along with applications, it recognizes the following
six user profiles [22]:

¢ Sceptical outsider,

¢ Occasional user,

+ Professional user,

+ Trend user,

¢ Home office user, and

¢ Avant-gardist user.

Primary Secondary Web Low bandwidth
Internet TV (SD, HD and 4K) Cloud storage Surfing, excluding the use of ~ Covers a range of applications
HD video calls Content downloads video sites such as YouTube  not explicitly treated, including

P2P / BitTorrent
Mobile OS downloads
Software downloads
Non-HD video calls
Content uploads

YouTube etc.
Streamed gaming / HD interactive

e-metering and other machine-
to-machine, online radio, online
gaming, etc.]

Table 1 - Statistical analysis results.
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These profiles are ranging from older persons, who
very rarely use the Internet and computers and express
negative attitudes towards the use of modern infor-
mation and communication technologies (thus have
minimal bandwidth requirements), up to users with in-
novative digital equipment having strong abilities and
skills to work with software and hardware, including
heterogeneous structure of persons, from professionals
with a high level of professional education to younger
people who spend a significant amount of time in gaming
applications, which have extremely high bandwidth
requirements [22].

It has to be noted that none of these approaches
take into account technical constraints, in terms of the
required bandwidth regarding the infrastructure.

The economic constraints related to the explicit will-
ingness of the end-users to pay additional bandwidth
were not taken into consideration, as well. Having in
mind the abovementioned, as well as the fact that the
average GDP of the WB countries is at the level of 35.6%
of the EU27 GDP average [23], the authors find out that
these constraints could be the main gap to massive NGA
adoption. These conclusions are partly aligned with the
findings presented in [24], regarding the economic as-
pect. Therefore, the authors started a broad research in
order to develop a new model of the NGA broadband
market potential, such as one given in [22], but tailored
for the particular economic constraints and user willing-
ness regarding the usage of various applications at the
broadband residential market in the countries of the WB
region. Among two presented approaches, the authors
also find out that the approach for market potential
model presented in [22] gives more suitable indicators
of various applications needed for broadband demand
forecasting in the countries of the WB region.

In order to examine broadband applications by iden-
tifying some important factors that influence the deci-
sion to adopt broadband services, the first step of this
broad research and the aim of this paper is to investi-
gate the availability of the relevant data in different WB
countries that could be used as suitable indicators for
the new model of the NGA broadband market potential,
tailored for the WB region.
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3. INDICATORS AVAILABILITY IN THE
WESTERN BALKANS COUNTRIES

In order to meet essential requirements for develop-
ment of NGA broadband market potential model for the
WB countries, this paper considers the availability and
applicability of the relevant indicators listed in Section
2. Generally, development of the broadband market po-
tential at the national level in each WB country at least
could be based on three statistical databases sources:
national statistical office, telecommunications national
regulatory authority, as well as the European statistical
office — Eurostat [25].

In this chapter, an analysis of national data reposito-
ries is performed, regarding the possibility to be used as
statistical data sources for abovementioned indicators.
The analysed results are presented in Table 2 for each
country. The Eurostat source is noted along with the
corresponding data indicator that exists in the Eurostat
database. Datasets marked with *2 sign were published
in 2018 only, while datasets marked with *3 sign were
published in 2020 for the first time. Datasets and sourc-
es marked with the * sign are proposed to be adopted
as the data source. Datasets and sources marked with
(1) sign are proposed to be revised and enriched with
some additional data, while datasets and sources marked
with (!!) could be possibly relevant to be used as Digital
Economy and Society Index (DESI) indicator. DESI is
a composite index that summarises relevant indicators
on digital performance and tracks the evolution of EU
member states in digital competitiveness. DESI consists
of 5 components: Connectivity, Human capital, Use of
Internet, Integration of digital technology and Digital
public services [26].

All DESI indicator abbreviations are used according
Methodological note (2020) [27].

3.1. ALBANIA

Along with the Eurostat, in Albania there are two
national data repositories, which are available to be used
as data sources:

+ The Institute of Statistics (INSTAT) [28] and

+ The Electronic and Postal Communications
Authority (AKEP) [29].

Results of telecommunications market analysis in
Albania (Table 2) show that INSTAT Reports were
identified as the primary data source for five indicators.
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Reports related to Cloud Computing indicator could be
proposed to be used for the DESI 4al indicator comple-
ment, as well. Also, in the case of two indicators, IN-
STAT Reports were recognized as complementary data
sources. There is a possible lack of data sources related
to some indicators.

3.2. BOSNIA AND HERZEGOVINA

Beside the Eurostat, there are two federal data re-
positories which are available as data sources:

¢ The Agency for Statistics of Bosnia and Herzego-
vina (BHAS) [30] and

+ Communications Regulatory Agency (RAK) [31].

Results of telecommunications market analysis (Ta-
ble 2) in Bosnia and Herzegovina show the lack of data
that are related to the Basic Internet indicator, although
RAK Annual Report contains only implicit data (items
35-40). For other indicators, Table 2 gives the datasets
that could be used as available data sources. BHAS Report

RAK and BHAS repositories are incomplete data sourc-
es for some indicators (marked with (!) sign in Table
2). There is a possible lack of data sources related to the
Mobile Offloading indicator.

3.3. MONTENEGRO

Beside the Eurostat, there are two national data re-
positories which are available as data sources:

¢ The Statistical Office of Montenegro (MON-
STAT) [32] and

+ Agency for Electronic Communications and
Postal Services of Montenegro (EKIP) [33].

The results for telecommunications market analysis
in Montenegro (Table 2) are obtained with limited ac-
curacy. Although there is a lack of annual reports, corre-
sponding data could be obtained from January reports.
For most indicators EKIP could be proposed as a rel-
evant data source (with limited accuracy). Correspond-
ing data could be obtained from the Research Section of

related to Home office/ VPN indicator could be proposed the EKIP repository.
for DESI 3b4 and 3c3 indicators complements, as well.
Count i
2 Albania Bosnia arQ)d Montenegro North Macedonia Serbia
Indicator Herzegovina
AEK Annual
AKEP (Annual RAK (Annual Report Report, BCO DESI (1b1,1b2)
Basic Internet Reports), INSTAT items 35. 4013 ) Port  pyip (Connectivity indica-
Reports ’ tors in DESI aligned

format), MAKStat

BHAS Report (3b4, MONSTAT reports DESI (3b4, 3c3, 5a4*)
Eurostat: ISOC_IW_ :ISSCS)*C(”I)\)/\)/E;-IIr];);/}at: Sb“’ fcf}ssa(;lé(!f\)/zf MAKStat, Eurostat:  Eurostat: SOC_TW
_IW_ urostat: _IW_ _IW_
Home office/ VPN I-EEM (I_WHDAY) (I WHDAY) (2) HEM (I WHDAY) ISOC_EC_IBOS, . HEM (I_WHDAY)
(*2), INSTAT Reports ISOC_EC_IBOS, (*2), ISOC_EC_IBOS, ISOC_EC_CE_I (*3) (*2) ISOC_EC_IBOS,
ISOC_EC_CE_I1(*3)  ISOC_EC_CE_I (*3) ISOC_EC_CE_I (*3)
INSTAT Reports (4a1  BHAS Report (1) DESI (
equivalent only * (1)) (4al,4a4,4b1,4b2,4b3  Eurostat: ISOC_CIC-  MAKStat, Eurostat: 4al,4a3,4a4,4bl,
Cloud Computing " equivalents (!1)), CI_USE, ISOC_CI_ ISOC_CICCI_USE, 4b2,4b3%), Eurostat:
E‘I“‘I’;gag:é%?g—ﬁg)' ISOC_CICCI_USE ~ AC_I* ISOC_CI_AC_I ISOC_CICCI_USE,
— > (2018-2020) ISOC_CI_AC_I
State of the Art Media
and Entertainment INSTAT Reports BHAS report (!) EKIP IJ\X/Irﬁ'leﬁ%eAfrIt(* DESI (3b2, 3b3* (1))
(4k, 3D, HD)... ual Rep
Progressive Media
and Entertainment INSTAT Reports BHAS report (!) EKIP I\A/[AKiiat, AEK,' DESI (3b2, 3b3* (1))
sk, ...) nnual Report
Communication INSTAT Reports BHAS report (!) EKIP MAKStat* DESI (3b5)
Video
Communication INSTAT Reports BHAS report (!) EKIP MAKStat* DESI (3b4)
(HD)
Gaming / BHAS report (!) EKIP AEK Annual Report*  DESI (3b2*) (!)
BHAS report (!), EKIP (!), ISOC_CI_ MAKStat, ISOC_CI_

. | * (1
E-Health ISOC_CI_AC_I(!) ISOC_CI_AC._ 1 (1) AC_I(1) AC_I(1) ISOC_CI_AC_I* (1)
E-Home /

! ! *
E-Facility / BHAS report (1) EKIP (!) AEK Annual Report DESI (4a4)
Mobile Offloading / / / / /

Sinteza 2022

Table 2 - Data sources for indicators in WB countries.
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In the case of Home office/ VPN indicator, relevant
data could be obtained from MONSTAT and Eurostat
as complementary data sources. MONSTAT Report re-
lated to Home office/VPN indicator could be proposed
for DESI 3b4 and 3¢3 indicators complements, as well.
Also, Eurostat is proposed as the primary data source
for Cloud Computing indicator. MONSTAT and EKIP
repositories are incomplete for some indicators (marked
with (!) sign in Table 2). Also, there is a possible lack of
data sources related to the Mobile Offloading indicator.

3.4. NORTH MACEDONIA

Beside the Eurostat, in North Macedonia there are
three national data repositories which are available as
data sources:

+ The State Statistical Office (MAKSTAT) [34],

¢ Agency for Electronic Communications (AEK)
[35] and

¢ Broadband Competence Office (BCO) [36].

Results of telecommunications market analysis in
North Macedonia (Table 2) were obtained from the na-
tional repositories MAKSTAT, AEK and BCO (for the
first indicator). AEK could be proposed as the primary
data source for two indicators (Gaming and E-Home/E-
Facility) and MAKSTAT could be proposed as the sin-
gle data source for two indicators (Communication and
Video Communication). The other five indicators could
use two repositories as complementary data sources as
well as Eurostat. Also, there is a possible lack of data
sources related to the Mobile Offloading indicator.

3.5. SERBIA

Beside the Eurostat, there are two national data re-
positories which are available as data sources:

¢ The Statistical Office of the Republic of Serbia
(RZS) [37] and

+ The Regulatory Agency for Electronic Communi-
cations and Postal Services (RATEL) [38].

Serbia fully completed data alignment to DESI and
became also a member state of The International Digital
Economy and Society Index (I-DESI). Hence, this re-
pository is considered as the primary data source.

Results of telecommunications market analysis in
Serbia (Table 2) were obtained mostly from the I-DESI
data repositories throughout RATEL annual overviews.
Five indicators were proposed to use single DESI indica-
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tors as primary data sources, while the other five indica-
tors were proposed to use complementary DESI indica-
tors, along with several Eurostat data sources (aligned
with RZS repositories). Datasets related to DESI 3b2 and
3b3 indicators do not clearly distinguish application re-
garding Gaming (3b2 only), State of the Art Media and
Entertainment and Progressive Media and Entertain-
ment indicators, so it is estimated that they need some
complementary data in order to improve accuracy. Sim-
ilar situation is related to the E-health, where lack of
data related to the telemedicine service is identified and
it should be complemented with an alternative source
of data. It is also identified total lack of data sources
related to the Mobile Oftloading indicator.

3.6. DISCUSSION

The analysis of data availability showed that no WB
country has a repositories that fully align to all of the
shown indicators. The research confirmed that most
relevant data sources in each of the analysed countries
are state national statistical offices and telecommunica-
tions national regulatory authorities, while North Mac-
edonia has the third data source (BCO), as well. All WB
countries collect and publish data in accordance with
the adopted local and EUROSTAT methodologies. Ad-
ditionally, Serbia fully adopted DESI methodology. In
some cases, the collection of relevant data was partly
hampered by the lack of English versions of the docu-
ments. A number of statistical datasets were discovered
as possible sources of complementary data to certain in-
dicators. These datasets are proposed to be used either
in the purpose of indicators' quality enrichment and/
or potentially in the purpose of DESI data alignment
(these proposals are marked with a sign (!!)). It should
be noted that during this research, the RCC report [39]
related to the fulfilment of the criteria of WB countries
for the application of DESI methodology was found. The
report shows results, which are significantly aligned with
the results of our research, regarding availability of DESI
datasets by these countries.

The performed analysis of national data repositories
found that data sources for few indicators are fully or
partially unavailable. Unavailability is mostly related to
“newer” indicators, such as Gaming, E-Health and E-
Home/E-Facility. It could be caused at the early stage of
service adoption by the “invisibility” of certain popula-
tions of users (like gamers [40]) who could be described
as “innovators” in some forecasting diffusion models
[41].
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On the other hand, E-Home/E-Facility indicator data
could be also deteriorated due to the effect of end-user
resistance to the so-called “adoption of the IoT enabled
smart-homes” [42]. It was also noticed that E-Health in-
dicator data could vary among countries depending on
Telemedicine service involvement [43].

An indicator that suffers the lack of data in all ob-
served countries is the Mobile Offloading indicator that
stands for WiFi-Offloading of mobile data [22]. This in-
dicator could be significant since it could produce sav-
ings to mobile network operators regarding the CAPEX
[44]. Further lookup at given statistics confirmed that
there is no useful dataset that could be related to this in-
dicator. In this situation, the model for defining behav-
ioural patterns of smartphone users could be proposed
in order to overcome this issue [45].

4. CONCLUSIONS

This paper is a part of the broad research considering
the NGA broadband telecommunication market for the
WB region. The main outcome is comprehensive review
of relevant indicators availability for the WB's national
statistic offices and telecom regulatory agencies. These
indicators are necessary for market potential estimation
and development of reliable NGA demand forecasting
model. According to the obtained results, the observed
national statistical repositories could provide applicable
historical data for corresponding indicators. However,
there is a lack of data regarding some “newer” indica-
tors, as well as Mobile Offloading. The identified lack of
data should be treated as the significant gap that should
be bridged in future works, by discovering alternative
data sources and/or ways to create them.

The importance of the broadband residential mar-
ket especially arose in the COVID-19 pandemic circum-
stances when all online activities were mostly carried out
over residential access infrastructure. Therefore, the reli-
able network planning activities becomes a priority task
in order to meet future demand challenges.

5. ACKNOWLEDGEMENTS

This paper is partially supported by the Ministry of
Education, Science and Technological Development of
the Republic of Serbia.

Sinteza 2022
submit your manuscript | sinteza.singidunum.ac.rs

6. REFERENCES

(1]
2]

(3]

(4]

(5]

[12]

EUROPEAN COMMISSION, "A Digital Agenda
for Europe," 2010.

EUROPEAN COMMISSION, "Broadband Cover-
age in Europe 2020 - Executive Summary," 2021.

ITU-T FG-NET2030 - Focus Group on Technolo-
gies for Network 2030, "New services and capabili-
ties for network 2030: description, technical gap and
performance target analysis,” FG-NET2030 docu-
ment NET2030-0-027, 2019.

Department for Digital, Culture, Media and Sport,
UK, "Superfast Broadband Programme —Synthesis
Report," 2021.

1. Godlovich, B. Sorries, C. Wernick, S. S. Martins,
J. Knips, M. Wissner, S. Tenbrock and M. Franken,
Analysis of the Danish Telecommunication Market
in 2030, WIK-Consult, 2019.

L. Hardesty, "DT eyes 5G fixed wireless to supple-
ment wired broadband," FierceWireless, 2021.

"Deutsche Telekom says fixed-wireless access not
yet ready for launch," Telecompaper, 2021.

B. Bellalta, "IEEE 802.11 ax: High-efficiency
WLANs," IEEE Wireless Communications, vol. 23,
p. 38-46, 2016.

E. J. Oughton, W. Lehr, K. Katsaros, I. Selinis, D.
Bubley and J. Kusuma, "Revisiting Wireless Internet
Connectivity: 5G vs Wi-Fi 6," Telecommunications
Policy, vol. 45, p. 102127, 6 2021.

I. A. Alimi, R. K. Patel, N. ]. Muga, A. N. Pinto, A.
L. Teixeira and P. P. Monteiro, "Towards Enhanced
Mobile Broadband Communications: A Tutorial on
Enabling Technologies, Design Considerations, and
Prospects of 5G and beyond Fixed Wireless Access
Networks," Applied Sciences, vol. 11, p. 10427, 11 2021.

M. N. Sharif and K. Ramanathan, "Binomial in-
novation diffusion models with dynamic potential
adopter population," Technological Forecasting and
Social Change, vol. 20, p. 63-87, 8 1981.

F. Centrone, A. Goia and E. Salinelli, "Demographic
processes in a model of innovation diffusion with
dynamic market," Technological Forecasting and
Social Change, vol. 74, p. 247-266, 3 2007.

R. Guseo and M. Guidolin, "Modelling a dynamic
market potential: A class of automata networks for
diffusion of innovations," Technological Forecasting
and Social Change, vol. 76, p. 806-820, 7 2009.

V. Mahajan and R. A. Peterson, "Innovation Diffu-
sion in a Dynamic Potential Adopter Population,”
Management Science, vol. 24, p. 1589-1597, 11 1978.

W. A. Kamakura and S. K. Balasubramanian, "Long-
term view of the diffusion of durables," Internation-
al Journal of Research in Marketing, vol. 5, p. 1-13,
1988.

Advanced Engineering Systems and
Software Development Session


http://sinteza.singidunum.ac.rs

(20]

(21]

D. Horsky, "A Diffusion Model Incorporating Prod-
uct Benefits, Price, Income and Information," Mar-
keting Science, vol. 9, p. 342-365, 11 1990.

H. I. Mesak and A. F. Darrat, "Optimal Pricing of
New Subscriber Services under Interdependent
Adoption Processes," Journal of Service Research,
vol. 5, p. 140-153, 11 2002.

D. C. Jain and R. C. Rao, "Effect of Price on the
Demand for Durables: Modeling, Estimation, and
Findings," Journal of Business & Economic Statistics,
vol. 8, p. 163-170, 4 1990.

N. Kim, E. Bridges and R. K. Srivastava, "A simul-
taneous model for innovative product categorysales
diffusion and competitive dynamics," International
Journal of Research in Marketing, vol. 16, p. 95-111,
6 1999.

R. Kenny and T. Broughton, "Domestic demand for
bandwidthAn approach to forecasting requirements
for the period 2013-2023," 2013.

R. Kenny and T. Broughton, "Domestic bandwidth
requirements in Australia - A forecast for the period
2013-2023," 2014.

S. S. Martins and C. Wernick, "Regional differenc-
es in residential demand for very high bandwidth
broadband internet in 2025," Telecommunications
Policy, vol. 45, p. 102043, 2 2021.

M. Cadez, Key Points from the WB6 CIF Impulse
Statement, 2021.

M. D. Weiner, O. T. Puniello, R. B. Noland, D. Ciem-
necki and C. Turakhia, "Consider the non-adopter:
Developing a prediction model for the adoption of
household-level broadband access," Socio-Economic
Planning Sciences, vol. 46, p. 183-193, 9 2012.

The European statistical office — Eurostat, [Online].
Available: https://ec.europa.eu/eurostat/web/main/
home. [Accessed 22 9 2021].

EUROPEAN COMMISSION, "Digital Economy
and Society Index (DESI) 2020," 2020.

EUROPEAN COMMISSION, "Digital Economy
and Society Index (DESI) 2020. Methodological
Note," EUROPEAN COMMISSION, 2020.

The Institute of Statistics (INSTAT), [Online].
Available: http://instat.gov.al [Accessed 23 3 2021].

The Electronic and Postal Communications Au-
thority (AKEP), [Online]. Available: https://akep.
al. [Accessed 25 3 2021].

Agency for Statistics of Bosnia and Herzegovina
(BHAS), [Online]. Available: https://bhas.gov.ba.
[Accessed 29 3 2021].

The Communications Regulatory Agency (RAK),
[Online]. Available: http://rak.ba [Accessed 6 4
2021].

Sinteza 2022
submit your manuscript | sinteza.singidunum.ac.rs

[44]

[45]

The Statistical Office of Montenegro (MONSTAT),
[Online]. Available: https://www.monstat.org. [Ac-
cessed 12 4 2021].

Agency for Electronic Communications and Postal
Services of Montenegro (EKIP), [Online]. Available:
https://www.ekip.me. [Accessed 18 4 2021].

The State Statistical Office (MAKSTAT), [Online].
Available: https://www.stat.gov.mk. [Accessed 8 5
2021].

Agency for Electronic Communications (AEK),
[Online]. Available: https://aek.mk. [Accessed 17 5
2021].

Broadband Competence Office (BCO), [Online].
Available: https://bco.mioa.gov.mk. [Accessed 24 5
2021].

The Statistical Office of the Republic of Serbia
(RZS), [Online]. Available: https://www.stat.gov.rs.
[Accessed 14 6 2021].

The Regulatory Agency for Electronic Communica-
tions and Postal Services (RATEL), [Online]. Avail-
able: https://www.ratel.rs. [Accessed 10 7 2021].

Z. Jordanoski and M. Meyerhoft Nielsen, "Report
on the state of application of Digital Economy So-
ciety Index (DESI) in Western Balkan economies,"
Regional Cooperation Council, 2021.

T. M. Watty, "Factors Predicting the Adoption of
Cloud Gaming by Experienced Gamers for Online
Gaming Enjoyment: A Quantitative Study," 2019.

F. M. Bass, "A new product growth for model con-
sumer durables," Management science, vol. 15, p.
215-227, 1969.

D. Pal, B. Papasratorn, W. Chutimaskul and S. Funi-
lkul, "Embracing the Smart-Home Revolution in
Asia by the Elderly: An End-User Negative Percep-
tion Modeling," IEEE Access, vol. 7, p. 38535-38549,
2019.

P. Abbott-Garner, J. Richardson and R. B. Jones,
"The Impact of Superfast Broadband, Tailored
Booklets for Households, and Discussions With
General Practitioners on Personal Electronic Health
Readiness: Cluster Factorial Quasi-Randomized
Control Trial," Journal of Medical Internet Research,
vol. 21, p. e11386, 3 2019.

G. Akpolat, D. Valerdi, E. Zeydan and A. S. Tan,
"Mobile Opportunistic Traffic Offloading: A busi-
ness case analysis," in 2016 European Conference on
Networks and Communications (EuCNC), 2016.

S. Husnjak, D. Perakovi¢ and I. Forenbacher, "Data
Traffic Offload from Mobile to Wi-Fi Networks: Be-
havioural Patterns of Smartphone Users," Wireless
Communications and Mobile Computing, vol. 2018,
p. 1-13,2018.

Advanced Engineering Systems and
Software Development Session



http://sinteza.singidunum.ac.rs

