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One in four of all households in Poland does natehaccess to the Internet,
while in the EU15, the same refers to only oneviarg six households. In this paper
we analyze the Internet infrastructure from botppy (broadband coverage-speed)
and demand (usage of Internet by individuals-SMEg)e, as well as the
affordability aspect. In particular, we search biggest gaps of Poland’s Internet
infrastructure in comparison to other European dniéember States (EU15 and
NMS12). Our empirical analysis is based on Europ€ammission’s and ITU’s
databases. Moreover, we provide some recommenddtorthe government and
enterprises exposing the biggest gaps of Polandeamghasizing the beneficial
impact of the Next Generation Access networks.
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1. Introduction

One of the most important aspects for the developrokdigital market, and
the economy as a whole, is effective and fast lyaad connection which enables
its’ users a productive access to the InternefThg main advantage of having fast
broadband connection is ability for the user toagfar bigger amount of data at the
same time. With the forthcoming Digital Single Metkit is especially crucial for
the small and medium enterprises (SMEs) and spatto have a connection with
the speed of at least 30 Mbps, in order to be tblompete in the international

environment.



According to the most recent ITU’s database and, [&0ery third Polish
citizen does not use the Internet, while in the Elitlis only about every sixth
person and in NMS12 it is about every fourth citifeee Figure 1). The ratio of
people in Poland not using computer is 3 p.p. highan those not using the
Internet, giving a total of 36%. These ratios areaurse highly correlated. This is
an important starting point to know the overaluatton of Internet infrastructure
usage in Poland.
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Figure 1. Percentage of people not using Internet (2014)candgputer (2013)

To understand better the complexity of Internetastructure we present the
scheme (Figure 2) of the most commonly used tecigned by Internet users. In
addition to the scheme we could add 5G technologychvis recently being
dynamically developed. The main focus in the irational discussion on 5G is
creating the one single worldwide standard for thghnology to avoid problems
that occurred with previous technologies (3G antlypdG).

Next Generation Access (NGA)

Figure 2. The most common Internet technologies’ scheme
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In this paper we are going to focus mostly on thmeest commonly used
technologies:

a) DSL (Digital Subscriber Line) — offering slower bubre stable speeds

b) Cable modem (TV network) — offering faster but lestable speeds
(congested connection during rush hours, “flapping”

c) FTTP —fiber optic cables offer highest speedsautlany inconvenience.

Aims, methods and methodology

The aim of this paper is to analyze in a comprekensay the Internet
infrastructure (broadband development) and its eisagPoland in comparison to
other European Union states and indicate bigggst.ddore specifically we want
to answer what are the Polish biggest gaps fronstipply and demand side of
Internet infrastructure.

Methods used in this paper are clear and straighial. We use the two
official databases, namely Eurostat comprehensatab@se [8] and International
Telecommunication Union (ITU) database [12]. Usihg newest possible data in
these databases, we present descriptive statesicae believe it is the most
effective way to answer our research questions.

The methodology chosen for this study is to firsdlyalyze the broadband
(Internet) infrastructure from the supply side iceverage: the rational for this
choice is if there was no coverage in the firstglahere would not be any usage
of Internet. Afterwards, in section 3, we analyke price of Internet which is a
result of the supply and demand side of Interngagtructure. Then finally, after
understanding the supply side including pricesntérinet, we can understand the
demand side (i.e. Internet usage) easier. In steskction we summarize the paper
with most important findings and give some polieggmmendations.

2. Broadband supply — coverage

Digital Agenda for Europe has recently met its kdyjective of providing
coverage of broadband (download speed above 2 Mimpsgvery citizen of
European Union [7]. If we include satellite wirddesnternet, the whole EU
territory is covered, as this technology is eveailable at seas. Excluding satellite
Internet, broadband covers about 99.4% of EU haldslj3].
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Figure 3. Fixed broadband coverage (2015)

Poland is surprisingly lagging behind all EU coigdrhaving 80% rural and
85% total fixed broadband coverage, compared tostih00% coverage in Malta,
Netherlands, Great Britain or Belgium (Fig. 3). Tatistics that should rise more
concern are presented in Fig. 4 showing the Nexte@gion Access (NGA)
coverage. There is a significant gap between Potarttl other EU members in
NGA networks coverage, which provide speed of atl@0 Mbps. Considering the
future needs of the market, it is highly importemtnvest in optical fiber cables on
which NGA technologies are based.
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Figure 4. NGA Coverage - VDSL/VDSL2, DOCSIS 3.0, FTTP (2015)
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Even though the investment in optical fiber wiregansiderably expensive, it
should be a priority project for policymakers. Weaugn look not only at the
financial profits that can be measured now and n@se determined by just the
profit coming from the subscription to Internet yiders. Every citizen and
enterprise should have the possibility to accegh-bBpeed broadband, as it can
significantly improve the efficiency of using thetérnet and improve the quality of
life in general. Then, if utilized effectively,ig an up-and-coming, and soon can be
the only way for effectively developing our economgd catching up with the
most prosperous countries and what is more impbrtaompeting with them [14].

We can also see a significant gap in terms of N@®etage in rural areas.
It may result from the fact that there is a littlemand for high speed Internet in
majority of these areas, so the investments arenaditable. In one project in rural
areas, TP S.A. and UKE built a brand new fiber oekwbut it has been only
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utilized by about 10-15% of the households [13].isThxample shows how
important is not only thdroadband mappind5] but also acknowledging the
society about the benefits of access to the higledpnternet, which will be
discussed in the further part of the article.

2.1. Fixed broadband coverage by type of technofomyuding NGA)

According to Figure 5, coverage of FTTP technolagyPoland is on
extremely low level. Surprising fact is that a t6tNMS12 countries, in particular
Baltic States and Poland’'s southern neighbors 8lavakia and Slovenia, have
already invested in fiber optic cables. This shdadda positive incentive for Polish
policymakers to do the same in order not to los®mpetitive advantage right
from the start.

When it comes to cable modem and xDSL technologias, situation is
slightly better for Poland in comparison with otl8d countries. But the further
development of these technologies would be basedibam optic technology
anyway. Fiber cables are remarkably enhancing &itgud connection and, as a
matter of fact, currently there is no better al&tive for fiber.
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Figure 5. FTTP coverage (2014)
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Figure 7.xDSL coverage (2014)

2.2. Fixed broadband coverage by speed

European Commission’s Digital Agenda for Europe 20020 implies that
by 2020 everybody should be able to have accebggjtospeed broadband with at
least 30 Mbps download speed, and half of the Eursipould be covered by
broadband with at least 100 Mbps download speedAR]for now, almost every
citizen in European Union is enabled to have arsgto Internet with at least 2
Mbps download speed, but Poland is one of worsadisand-covered country in
Europe.

Poland is also lagging behind other EU countrie®ims of coverage of both
fast (30 Mbps) and ultra-fast (100 Mbps) broadbamidh only 45% and 30%
households covered respectively. It is importargrtable citizens an access to such
high-speed broadband connections, especially ifavesee that other EU countries
(at similar level of economic development) weresabldo so.
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Figure 8. Fixed broadband coverage above 30Mbps (2014)
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Figure 9. Fixed broadband coverage above 100 Mbps (2014)

3. Broadband affordability — prices

There is a positive development in terms of prickethe high speed Internet.
Since the last couple of years, we are witnessingeerease in prices with
simultaneous increase in speed, offered by ISPs AMfordable broadband
connectivity to the internet is at the basis of Brodsociety enabling the society to
use and contribute economic and social benefits [11
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Figure 10. Median prices of the Internet with offered speetineen 30-100 Mbps,
measured as EUR/PPP (2014)

Median price of the 30-100 Mbps Internet, measwasdourchasing power
parity (EUR), is on the affordable level in PolaAdtually, the median offer of the
Internet with speed between 30 -100 Mbps in Polamawer than the median offer
of the Internet with speed 12-30 Mbps. This mayiteBom the fact, that the
leading ISPs rarely offer speeds below 30 Mbps f@ndhe smaller providers,
offers from 12-30 Mbps range are the most experenes.
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Figure 11.Median prices of the Internet with offered speetiieen 12-30 Mbps,
measured as EUR/PPP (2014)

4. Broadband demand - access

After examining the supply side of broadband, wimth taking a look at the
actual demand for such service. Demand is measvitkchumber of subscriptions
as a percentage of total country’s population. Galye take-up of the high speed
broadband across EU members still remains on aldwgel, but it is expected to
continue to increase, considering growing numbetenshand-stimulating services.

4.1. Fixed broadband penetration

It is essential to understand, that nowadays tbelyr of the economy very
much depends on the country’s activity in utilizingw technologies. It is then
quite disheartening that despite all the comfoftgamious online services, people
are not interested in exploring it through the kégieed access, what unfortunately
might be a big opportunity cost for the whole eaogo
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Figure 12.Penetration of the Internet broke down by speezhsured as subscriptions
per 100 people (2015)

Poland’'s penetration of broadband is only at 18%ellen terms of total
number of subscriptions (which also include eniegs; institutions etc.) relatively
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to country’s population. Broadband take-up of aste30 Mbps download speed is
only at the 5% level in Poland, while penetratidrihee 100 Mbps Internet equals
to only 1% of total population.
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Figure 13.NGA Penetration, measured as subscriptions pep&06ple (2015)

European market is mainly dominated by DSL techgwldCable modem,
which has almost completely been upgraded to DOG0Sstandard (NGA), is
steadily gaining its market share. Significant nearghare of FTTP networks can
be observed, seemingly, in the countries which theehighest coverage of this
technology.
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Figure 14.Market Share by technology (2015)

4.2. Use of the Internet by individuals

Up to every fourth Polish household declares nafirftaan access to the
Internet, while in EU15 it is, on average, only gveixth. Those households which
have broadband access prefer a fixed type of cdienecto which mobile
broadband is rather complementary. In terms of ledbchnologies’ usage, every
third EU15 household declares this type of Inteawtess, in Poland and NMS12
every fourth. Mobile broadband is predicted to depeapidly in the near future
according to many authors [9].
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The most common reasons for not having an accehbe toternet were a lack
of need for the Internet and a lack of sufficiekitls. This is line with findings by
the European Commission [6]. It is important to emstand the real benefits
coming from Internet usage, which can be encougagim obtain, not so
challenging skills. The biggest benefit of high egpénternet usage is an ability to
transfer big amount of data at the same time. Thafers not only to actual
downloading or uploading a file, but especiallynitludes regular online activities
which require more and more data transmission.
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Figure 17.Reasons for not having Internet access (2014)

4.3. Internet take-up by Small and Medium Enteg®i€SMES)

The forthcoming Digital Single Market [7] should bestimulating factor for
Polish enterprises to prepare for it by taking uphigh-speed broadband
connection. It is crucial for SMEs to be able tanpete within the Digital Single
Market and this would be possible only due to @t tonnections. The sooner the

140



preparation is going to be conducted, the biggenpmiitive advantage Polish
SMEs would be able to gain over their European tayparts.
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Figure 18. SMESs’ Internet penetration by connection speed420

The results from our study show that Polish SMEsmaostly using relatively
low-speed broadband connections (2 Mbps-10 Mbph)s Tow-speed Internet
broadband is becoming less and less popular ovenadl we see that other EU
SMEs have more adopted high-speed broadband. o msw, Polish SMEs have
an advantage in using slower connections which doéseem to be proper way
for further development. This is also important &art-ups who should also
consider taking up high-speed Internet, in ordebdoable compete with rapidly
evolving economy due to developing Digital Singlarkkt.

5. Summary and recommendations

We find that Poland is lagging behind other Europé&mion countries in
terms of broadband connectivity, especially wheugadines to new technologies
(Next Generation Access). Considering Internet Bupp Poland, broadband
coverage of NGA technologies, which are going taalbstandard very soon, is at
the forth lowest level in EU. FTTP technology, ohigh NGA is mainly based,
covers only every thirtieth household in Poland pamd to every forth in EU15
countries. It obviously translates to poor Polandsult in terms of coverage broke
down by download speed. Only less than a half ef Bolish households are
enabled to access Internet with download speedOofMBps, while in most
European countries it is already two thirds of ledusds.

A positive finding is the affordability of broadba&m Poland. Prices of high-
speed Internet in Poland are relatively low, alsadrms of purchasing power
parity. This has a significant impact for the catrand future development of both
the supply and demand side of the Internet economy.
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From the demand side, we show that the demandréadband in Poland,
despite its’ low prices, is one of the lowest comsplato other EU countries. Polish
citizens who are not using the Internet mainly ekplit by no need for such
service or lack of sufficient skills. Based on tlesults of our study we conclude
that Polish small and medium enterprises are nbring the potential of high-
speed Internet as well. Majority of Polish SMEs at# using Internet with
downloading speed of between 2-10 Mbps, while ireoEU countries enterprises
tend to take advantage of higher speeds more fnéigue

To overcome those deficits, collaboration among treole community
(government, enterprises and all citizens) wouleéssential. Government’s duty is
to initiate the whole process of modernizationislimportant to do it as soon as
possible in order not to stay behind other wellspering countries and to start
building a strong position on a global market. Rubalthorities should support and
manage investments in the fiber technology by f@ngple, broadband mapping.
It is also very important to present the societpdigs which are coming from
utilizing high-speed Internet. Therefore, broadbaisgrs’ role (both enterprises
and citizens) is to explore the digital market dradp to stimulate and fuel the
Polish economy. Thus, enterprises ought to actidelelop new services in order
to encourage consumers to utilize the potentialeod digital solutions.
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