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Abstract

One of the recognized basic instruments for enabling major improvements in social and economic
wellbeing is broadband connectivity. Widespread accengdediver significant increas€sDR
employment andnternational competitiveness anichprove quality of life in the country. The

European Union (EU) has recognised the importance of ICT by making broadband connectivity and
adoption main portion of the EU Digital Agenda. As a MenSitete of the European UnipBulgaria
develops natioal strategic goals that intend to consist with the strategic objectives and priorities lay
out by the EU.

One of the leading objective of the Digital Agenda for Europe is to achieve accelerated development

of high-speed | nt er redaenlage the emefits from thegptesencgofat p o s ¢
digital single market. Bulgarian government put great focus on that objective ingragraming

documents, which are the updated National Strategy for the Development of Broadband Access and
particularlythe National Broadband Infrastructure Plan for Next Generation Access in 2014.

The main purpose of this thesistisanalysethe broadband market and policy developmeiris
Bulgariaand specifically how the country has adopted the EU regulatory frame8edaondly, it
goals to indorse possible broadband measures and policies, which need to be implenfentkd
nation to accomplish its goals on broadband adoption and high speed broadband.access

The discoveries have shown that, in respect to the maindadithe thesis, Bulgarian policy makers

must encourage and give more emphasis, not only the broadband infrastructure and adciessis

the current situation, but also should support and put more focus on the demand side of broadband
policy, which deals ith broadband adoption and the applications and content.

Keywords broadband policy, broadband developmeBtjlgariaDigital Agenddior Europe
Bulgariarbroadband srategy
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Chapter 1

1. Introduction

The cotinuous technological progress, development of innovative technologies, broadband access
and advance in telecommunications bring constant change of the world we live in. The result of this
development in online environment brings a new wotld convergeligital ecosystemcreating
countless nevbusiness, socighersona) and politicauses.

One of the recognized basic instruments for enabling major improvements in social and economic
wellbeing is broadband connectivity. Widespread access can delivéficsighincreases in Gross
domestic product (GDP), employment and busted international competitiveness and improve quality
of life. Broadband connectivityjayalsoimprovecommunity cohesion throughnhanced andhovel
communicationslikewise, creatéetter choice andavailabilityfor individuals andamilies in work
andother areas ofifestyle. Neverthelessas the broadbando achieveits full potential, its range
shouldbe expanded in botkevelopedanddevelopingeconomiesEffective policies mudie
implementedby the government, in order to stimulat®nstruction of broadbandlong tospur the

uptake of broadband services in ateasof the economy.

There is an overarching concept of broadband to be seen as an ecosystem, consisting of demand and
supply components. The concept is used to structure by what way policy makeenlzage

absorptive capacity and positively realize the promising impact of broadband on social, economic,

and policy goals. Policies must be implemented, by the governmentsetidare the supply of

broadband services and netwotksspecially to economical attractive areas. (Kelly and Rossotto,

2012). That can be accomplished through a variety of instruments like appropriate market regulation,
service anduniversal accegsolicies, direct infrastructure investmentsefible licensing policieand
pro-market tax policiesi-urthermore, governments museekto stimulate demand of broadband, by
means of creation of permissiveenvironment by addressingccessibilityawarenessand

affordability of broadband services.

Republic of Bulgaria also applies increased focus on broadband development. As a Member State of

the European Union (EU), Bulgaria develops national stragegis that intend to consistith the

strategic objecties andprioritieslay out by the EUIn this field of information technologies, in 2009,

Bulgaria approved National Strategy for the Development of Broadband Access and updated it in
2012,and in addition National Operational Plancluding strategies faoroadband improvement in

the county to 2015, with links to 2020, aiming to represent a unified approach to the development

of the national broadband for the accomplishment of lelegm sound strategic resultét is

developed in accordanacgith the exising EU programming documents, published in 2010, Strategy

for smart, sustainabl e, and inclusive growth ‘I
devised n it - Digital Agenda for Europe (DAE).

One of he leading objective of the Digital Agenda for Europe &ctueveaccelerated development

of high-speed Internet access, creating it pos:¢
digital singlemarket for businesses and househqldsth 2015-2020 as a period, (EC, 2018¢ven
interconnecting priority pillarare identified in the progranand will be discuss in the literature

review.



Bulgarian governmerpiut to the fullest extentmore focus orthe fourth priority, associated with
providing fast and ultrdast Internet for all citizens the European Union, with the adopted by the
Council of Ministers in 2014, National Broadband Infrastructure Plan for Next Generation Ateess.
national plan dehes the methods, deadlines and means to achieve the objectives stated until 2020,
in the Digital Agenda for Europe, the provision of fast and ultrafast internet to all European citizens
by constructing Mxt generation access hetwotks so- cal |l ed NGA.

The intentionis tointensify the creation oNGAnetworks, which will contribute to the enhancement
of all aspects of broadband services and broadband technology. NGA networks, in the future will
have the capacity and speed to deliver tamt with ultrahigh resolution (television or video), to
deliver a variety of advanced digital services at highly speesijgportspeed demanding

applicaions and deliver to enterprises and customaffordable symmetrical broadband
connections.

By encairaging investment in building NGA broadband infrastructure, along with harmonization of
radio frequency spectrum, the ambitiaf Bulgaria, as a paof EU, can turn into realityrhe aim
consistf needsfor internet access at speeds more tha® Mbps br all Elkitizens ad at least 506

of the European households to subscribe to lband above 100 Mbgsy 2020 And how that goals
can be achieved by the overcome of the digital divide of the population in small and remote
settlements, and give them thepportunity of accession high speed internet and the future use of e
government services.

2. Problem formulation

The intent of the paper is tanalysethe policy and market developments in Bulgaria with respect to
broadband. The country case study of Bulgariaeither more interesting or less than all other cases
concerningnational broadband development$he information taught from such a case study reveal
to the interplayamongthe specifics of thexactnational developmenand the general featuredt is
essentiako analysethe specificities of the developments frarticular countrieswith regard to
deduceany general conclusions

The leading discussion in the thesis is concermiglal the mainquestion:

How Bulgaria has responded to market and regaaichallenges in their adoption of the EU
regulatory framework?

The subdiscussion is about the question:

What additional broadband policy measu@s the supply side and demand s#euld be
taken by the Bulgarian government for more accelerated broadlsvelopment?

The additional discussion is abdhbe givenmainpriorities for development in Bulgarian broadband
policyaccording tahe priorities set by European Commission in the leading programming document
Digital Agenda for EuropA&nd how Bulgaa canachievethe goals concerninthose prioritiesin the

urban and rural areas of the counfty

The special scopesd interestpresentedin the paper arggenerallyconcerned with the relationships
between the demand for theervices an@pplicationsneeding broadbandcapacityand the supply of
broadband infrastructuresMoreover,in Bulgaria, themplications ofthe general move from a
priority on creating competition in the broadband markato focusing on building newetwork



infrastructures isexamined Thisis alliedto the continuousdiscussion oiserviceversus
infrastructurecompetition.

The paper discussed another important aspect of the analyzati&@upean Uniofmroadband
strategyand particularly what is the position tiie Bulgarian policy sasuresThat aspectisthe

priority of respectively regulatory versus developmental measures (Falch & Henten, 2015; Lemstra &
Melody, 2014)Some countries have prioritizexleatinga regulatory framework for the

improvementof the telecommunicatiorsecta without enoughdirect public economic support for
construction of infrastructurgon the other handpther countries havepursueda developmental

track with agreater rateof direct economic support for infrastructugrowth.

The paper looks through ather broadband dimension that iavolvedwith the importancegiven to
network development versus thapplicationand usagef the network resources (Igari, 2013her

is an impliedassumptionin some countries that applications, services, andtent will follow after

the networks are builtfor example, Japan is one of the countries that givee focus @ increasing
capacity and enlarging networkiSifferent countries give more support and emphasis on developing
applications, services arpgliblic conteit. Some European statémvegiventhat emphasis to

broaden and develop public services. That study will attempt to give an answer to the quastion
what prioritization, networks or contenEU andBulgaria gives accent.

3. Methodology

There is a on-goingdiscussion on theomparison andlevelopmentof broadband strategieand
infrastructurein the distinctcountries around the world (Yoo, 201&)imilarly there is adebate on

the dominated aspectaffectingthat broadband developmeniThe thesis is a stly on broadband

policy, specifically national, grounded on telecommunications regulation study. A research on
telecommunications regulation is mostly founded on policy, economics, and law. Similar, this thesis is
an analysis on crostisciplinary researcfounded on applied social, economic and policy science

In this paperit isobservedthe proposedramework foranalysingoroadband policy in various
countries by Falch & Hente(2016). The framework is conceptual with emphasis on policies and
regulation. Theyoutline three of the mostvaluablepolicy dimensionsnoving broadband

developments and can be found in many varying mixtures in different countries. The denoted three
dimensions are:

1 Infrastructure vs. service competition
1 Regulatory vs. developmentpblicies
1 Networks vs. content prioritization.

Additionaldeterminantsare recognized that affediroadband developmentgqrimarilythe economic
wedth of the particular countryand the factorsuch as geography or distribution and educational
level,whichbroadband policies have limitadfluence on Thatconceptuaframework emphasizes
on dimensions, which araffectedby regulation andooliciesand for that reasorare subject to some
extent of change- consideringpolicy inertia.

Type of Data and Colléoh

Qualitative and quantitative are the type$ dataoverall used through the paper, as there is a use of
associatiorof both promoted by secondaryand tertiary sourcesThe thesis is chiefly based on
secondary sourceprimarily researches such as gtieners or interviews are not included.



For instance, gantitative dataindicatesthe statistical andeconomic dataservingthe empirical data
of ecanomic effectivenesslhe positivistic epistemological perspectiisetakenwith regard to
achieve an objdeszism, with theintention of representing the empirical data as facdsncerninghe
policiesin the telecommunicationsForobjectivenessn the paperhenceseveralsources have been
usedduringthe researchSome ofused sources are official Europeamd Bulgariarregulation
papers andexts, expert andworking group papersiewspapersstatistical databasegconomic,
political,technological and law journals.
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Chapter 2
Literature review

In theliterature review,the researchers will bebservingat the connectionandassociatiorbetween
policies andnarket, as well astie theorieswill be discussed about broadband development
suggestedy some telecommnication regulation consultant&xamininghe part of policy, the
researchers will beirectingon regulationsasmarket is regulated bpolicies.Also, it will bdooked
at whatforms the market. e r e s e ar ¢ h e will be ngorodedochgtofr e vi e w
telecommunications.

1. Definitions of broadband

The broadband definition is a relative term, acdagito its context. Some of the telecommunication
contexts by which broadband can be characterized are Digital Subscriber line (DSL), data
communications, televisionna video, and computer networks (Wikipedia, Broadband, 2017).
Mainly, in telecommunicatios broadband states to gignallingmethod that can handle a
comparatively wide range of frequencies (Wikipedia, Broadband, 2017). This wider bandwidth of a
channel gives greater information carrying capadifhen informationcan be multiplexed at a high
frequency the Quality of service can be improved, therefore making the roleraddband

substantialin delivering telecommunication services.

Simply, broadband indicates a high data rate internet access. It allows to download and upload
services and dital contents at high speed. There are still differing opiniongairicularsto describe
the exact data rateThis is because, for determine broadband there is no precise datdmate
accordancevith the Organization for Economic Cooperation and Develept (OECDproadband is
havingdatatransferrate of 256kbps pfaster in terms of downloadn the other hand,ite US
FederalCommunications Commission (FCC), in 20&8¢ribe” Ba s i ¢ B ascdatalrbteofsd ' "
Mbit/s or fasterfor downstream and 3/bit/s for upstream In accordance with the trend to increase
the threshold of the broadband definition when higher data rate services become applicable
(Wikipedia, Internet access, 2017).

It also is important to mark that broadband can be distributedany network infrastructurdike
DSL, cable networksatellite, mobileand wireless technologies. Thesentialmatter is that the
infrastructuremustbeara high data rate internet access whialght inthe capacitydefinedin the
paragraph above. The dosnd prices rely upothe availability of existing infrastructure, the new
built infrastructurearchitecture,quantity of the customers anddditionalenvironmental
considerations.

In Bulgarian broadband strategy, broadband is considered as the aco#fesing the users the
conventional oHdine experience to data, voice and video services simultaneatisiyequalspeeds
to or higher than Mbit/s (Actualized National strategy for development of broadband access in
Republic of Bulgaria, 2012, p.#atis alhered to the definition of the International
telecommunications Union (ITU) and the spesdzedby the Communications Committee dfet
European Commission (CoCOM).
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2. Policyanalysis

The rising number of policigkat go back to thel960s together wh the policy analysis have come a

part of the academic world (Parsons, 1996). Here a descrifitiotefinition must be madesince

policy and politics are often confusdéoliticsis explainedas power i n action” by C
Dictionaries (2016), descritg how a country is governed and what actiolegs the government

make, whereapolicyi s “a plan of action or a set of rul es

government”, in addition “a pol i cyasisforaatiobnoat t e mj
inaction”, (Parsons 1996) .

Moreover, Parsons (199%)isputesthat among the number diamiliarand overlappingnterestsin
policy analysis arenalysis of the content of public policies)alysis of theonnectionsof public
policesb , pr obl ems " , peale im thargeidand theresultsofgalicy in terms of
output and outcomes (pp. 290). One of thenethods andrameworks of studying public policy
resulting from thoseconcens is comparative public policy, thatacomhnation of social sciences
like sociology, politicseconomy, andhistory (Heidenheimerl985. It isdeliberated asan

appropriatet heory as it studies how, why, and what e
particular course of action or indcto n " der(héiheer stated in Parsons, 1996

Furthermore policy analysiswolves* how pol i cy is made,awhy, when
representationof aspecificpolicy and acriticism of it (Parsons, 1996). Thaatcomplishedy

examining how policies ha¥yalfilled policy goals and whatffecta policymayhave on aertain

specific problemFrequently the analysigentreson different stayes of the policy analysis, for

example, different ideas, opinions and assumptions about policy formulgi@ity process,

evaluation,or implementation.

Thefirst assignmentvhen doing a policy analysisiigerpretation andunderstandingof the

foundational structurevhich form the analysis of poli@pntent, processes angroblems(Parsons,

1996). Whenapplying to a systeriike the European Unionr the Bulgarian governmena, policy

style model can bereferred as a wajo plananalysis and policgevelopmentas thisclarifies
“community” struct ur e sintérpiay(Ransons, 1994).dnlthatodel the o mmu n i t
policy-makers: sek toachieveconsensus, sek toestablish decisions, react to and anticipate

problems.

Important to noticeisthat the wayin whichnetworkspolicyand communities functiordistinctover
sectors andime, whichsomemattersrequire afull policy community andhe restare handledwith
less or evenwithout enoughconsultation When thepolicyis engagegnumerous boundaries must
be characterizingsuch associal,economic historical,geographical, and cuwiral aspects (Parsons,
1996). Thats the basics founderstanding what a national regulatory bodyusttake into
considerationandalsothe industryparticipants industry efftiency and consumer protection.

When it approaches to policy assessment and evaluation, the political resultesfents are

considered as: “product of the political ,incor

(Parsons, 1996). Even though to reach an objective evalu@tidifficultdue to thecharacter of the

analyst and the contradictiond isimpliedthat oneaspectis not enough talarifywhat kind of

importancea policy has on outcome8dditionally economic andocial forces ardiscussedo be

the variablesdefiningoutputs and outcomeswithin the policy procesAn eternal understanding of

the policies can be achievedy Bnalysing and comparing more aspects. Actyaliynan freedom,

greater sociafairnessand dignityencouragementan beachievedy “ mor e ef fecti vel
12



efficiently and with an understanding ofrfies which are shaping society ( P a r swhichs |, 1996
cancontribute to newjobs and increaseduality of life andife expectancyThat composa broader
picture which the theory of policy analysisagagesn.

The papegives emphasisn thedevelopment andutcomes ofa national regulation,although a
vast variety of topics are composedgunblic policy. These topickstancefrom the various
frameworks anghasesamong them arghe content, decisions and actions taken by executives.
Intentions for the selectiowf this theory is hat it appliesa broader prospective of theolitical
aspects angociceconomic which the problemepresents Together with theseneasuresa

consideredpolicy analysisiselectedas it “extends the analytic goa
of the governing institutions to include an assessment of the political interests and needs of the
| arger political c o demandingb yntlers(arethespblieyrideas 4nél 9 8 ) . It

national communityinfluencing in particular,the policy process andterpretation.

Tosum up the theory of policy analystoversseveralactivities andareasinvolved inbuilding,
performingandassessingrocesses of a policipue to the cas¢hat it combinessociceconomic and
political aspects in terms of analysirtgetdevelopment and effectef a policy, it isecognized
relevanton the wayto analyse broadband development in the national telecommunication industry.

3. What must be regulated?

The aim of telecommunication policies is to govern the telecommunicatiorurese that are

intended for the all people for reaching universal access. Some of often regulated telecommunication
services are numbering, radio spectrum and right of way identified by William H Melody. In addition,
Mr M H Au (2004) identifies sector spificregulated resources such as tariffs, interconnection,

merger acquisition, fair competition, and licensing of mobile servislssas variables regulated
telecommunication servicare recognized theniversal services and Quality of Servidalike MrAu

who recognized the regulation of mobile services licensing, Shirley Svorny discusses about the
regulation of licensing in the wideanging term of market entry for any service (Shirley Svorny,

1999). The law in every country, enforced by regulatorssiablished to regulates these services.

Why to regulate?

The demand for regulation differ depending on the environment of the market. While the
construction of the regulatory framework magry, some crucial elements must be included in one
efficient regilatory framework, for instance decisianaking processes, the functional elements of

the regulatory authority, consumer protection, accountability, enforcement powers and argument
resolution (Blackman & Srivastava, 2011). Suitable implementation andieaatsbn of these
characteristics are main aspects for creating a permissive environment for sector development and
for raised welfare for consumers.

Large number of countries, in the 1990s, initiated the leading wave of reform when their national
operators were privatized. Telecommunications services, before that time, were mostly provided in
monopoly environment and so restricted regulation resided because the government was
performing together as regulator and operator. In the bare beginning of libat@liz, some

countries have formed a regulator when presenting a private monopoly. The sector was overseen by
those regulators and safeguarded for that the private operators understand and can comply with the
rules in place.

13



In the second wave, which ocoasally happens at the same time as the privatization, governments
usually approve the entry of new services and service providers into the market. Commonly, this
contains the changes of the licensing framework with regard to agree the admission of the new
players, including the introduction of additional regulations and rules to permit participation of these
operators in the marketplace.

When the exclusivity time of incumbent operator ends and complete competition can be presented
then occurs the third waw of liberalization. The part of the regulator indeed rises when the full
competition is introduced, (see Figure 1), generally through the initial stages of conversion from the
previous monopoly tefficient competition.

Figure 1: Need for regulation

i Limited Regulation because government

Public Monopaly iz the zole monopoly operator and the regulator itzelf
Increase in regulafion because the private operafor

needs to know itz nghts and obligations and

Private Monopoly the government needs a regulatory framework
to facilitate overzight over the monopoly operator

uonisues|

Greater need for regulation as regulafor must
implement foolz to foster and suatain a new
competitive market (e_g. rules regarding potential
anti-competitive practices, licensing frameworks,
l \. setting fariffz, universal service)

Partial Competition

Decreage in regulation az competitive market largely

Full Competition regulates itzelf, representing a shift fo ex-post regulafion

Souce: Telecommunications Regulation Handbook and ICT Regulation Toolkit

As Blackman & Srivastava (2011) notegjutation is not being an end litgelf, but to some extent a
vehicle to achieve, and afterwards sustain, extensive access, consumer protratiefficient
competition. The regulatory reform should contain measures to be able to transit to a competitive
efficient environment. The aims of those measures are:

1. Build functional regulators to supervise the introduction of competition;

2. Preparation 6the incumbent operator to meet competition;

3. Controlling and allocating scarce resources in an unbiased way;

4. Enhancing and spreading access to ICT services and networks;

5. Advocating and protecting consumer interests, along with privacy and univergsisacc

When an entirely competitive environment is achieved, it is commonly agreed that the need for
regulation is more narrowed. Nevertheless, in specific areas like universal service and access, market
forces often fail to create the mandatory conditiorssdaccomplish public interest objectives and so it
requires for regulatory intervention. Regulatory agencies, equivalently, should make sure that
spectrum is correctly controlled and allocated.

14



Furthermore, despite the welfares of innovative technologregulators also should be responsive

and concentrating to the regulatory matters that arise from the employment of these novel
technologies and their associated services. For instance, now regulators are dealing with problems
like spam and consumer appraimons concerning privacy, which 10 years ago, were not subjects of
concern to regulators. Additionally, governments are revising their regulatory structures to conclude
if their present organizational structures are appropriated for regulating a congrdgatirketplace

with various services obtainable on one platform.

Similarly, regulators recognise that their pre:c
capability to offer triple or multiply play plans to customers or the usage ofdoged Vace over

Internet Protocol (VolIP). Likewise, several governments are now running consultations concerning to
evaluate what standard must be used for digital television services. Additionally, regulators must
guarantee that consumers are aware of possilstethtions related with the innovative technologies

(e.g., some offered services might be with lower quality and emergency services might not be
accessible).

One effectively implemented regulatory framework has leaded to enlarged investment, greater
econamic growth, minor prices, higher penetration, improved Quality of service, and faster
technological innovations in the sector. Investors indeed consider as a critical factor the national
regulatory environment in their investigation of whether to investinountry (Blackman &
Srivastava, 2011).

4. Economiargumentsfor broadband policy angublic intervention

Firstly, 1 is significantto recognisehe economigerceptionsof why there is aecessityfor
implementation ofbroadband policyPrincipally there is gustificationfor the public sector to
interfere or improvethe market: inthat case the Bulgarian regulator anithe European Commission
have usedegulations androadband policy asrdnstrumentfor publicinvolvementin the EU
telecommunicatims marketbuilt on manyarguments The twocrucialarguments the political
justifications, angublicgoods and broadband benefitsse describedbelow, adjusted from Cremer
et al. (2001).

Politicalarguments

Based on Cremer (200there arepoliticalargumentsthat are usually usetly the public sector to
provision its reasons for implemehtoadbandregulations angolicy.In several countriespf
instance, policymakers can emplosoadbandregulations angolicy as tools t@rovisiontheir
regional plicyalong withto enhance welfare. e politicalargumentsare still verysubjective and
vary in the differentountries As aecommendationthe priority forreasongo implement
broadbandregulations angolicymustbe groundedon the economigercepions

Public goodsrguments

Besideghe political justificationstelecommunications servicemntainone of the twofeaturesof
public goods: they araon-excludable anaion-rivalrous.Non-excludable goods are those goods that
can be used by everyonetause cost doesn't reduce access tdlanrivalrous goodsire those

! Cremer et al. (200I)oticedtheseargumentsfor the usage of the universal service obligation (USO);
neverthelesstheseviewscan also beaisedfor broadband regulations and policy in general.
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goods that arausedby manycustomersat the same time at no added cost. To somdent, likewise
to rail services andducation, broadband services candiberatenon-rivalrousbut then
excludableThoughthe private sector canffer broadband servicegan be made sure e public
sectoranddue to thefeaturesof the public goods of broadband servic#sat market failure does
not appear Some broadband policies and regulatiossé been settled and applied before the
2000s for avoiding thenarket failure, likeunder-provision of broadband services a monopoly
However to implement broadband regulations and polisynot straightforwardalso mustonsider
somemarket players ad economic issues.

Broadband benefits (positive externalitiegguments

Additionalmotive for the public sector tdoecome involved and interfer@a the broadband market is
that many benefits to region or a country are offereddopadband services:uthermore, diverse
gualities of broadband services goeobableto contribute differently to thewelfares In the same
way as telephone servicbroadbandwvelfarescan becreatedwhen moreindividuals subscribe to
the serviceWhen there are more customerthiesep r o d u ¢ t cah besen asetwerk
(positive)externalities.Generally, gbscribers in are nahformed aboutthe network externalities
when theychooseto subscribe to some servigtherefore, the market andoroadband services can
be undersubsribed andneffective Broadbandegulations angolicyhencehave apart to solve or
diminishthis kind of market inefficiency.

While theseargumentssustenancehe concepts behind théroadband plicy and regulations, there
is disapprovathat they carfail and insteado support they could distort thenarket, which idater
debated To be able tanalyse and giveecommendtions forupcoming nationabroadband
regulations and policy in Bulgariajs significantto comprehendhe history of theachievenent and
failure of Europea broadband policies

5. EU broadband policy in 199910

EU has recognised the internet services and following broadband sesuicesthe Green Paper on
the development of the common market for telecommunications seraiog equiipment in 1988.
Still, the first broadband policy thgiroposed stimulation obroadband development wasroughtin

a seEdrope-An i nf or mat i o nl999(deppayayon, 200L2\m oveaviewis’ provided in
that sectionof the history of broadbad policy beginning from 1999 tbe presentEU Digital Agenda
2020.1t is also discussed, the progressdsome downfallof EU broadband policieso farviathe
supply and demand dimension.

The first broadband polidyas as a purpos® bringthe EU cizens into the digita¢ra, creating and
achievingstrengthen social cohesion awliyital literacy. In thénitial variantof eEurope, ten

prioritiestook place 1)leadingyoung Europeans into the digital age J@y-pricedinternet access, 3)
stimulatingthe growth of ecommerce, 4) all education and research communiibelsave fast

internet, 5) implementing smart cards for secure electronic access, 6) making risk papgileto

hightech SMEs, @reatinge-participation for the disablegeople 8) providingonline health care

access9) enhancingmarttransport and 10) ensuring twavay online electronic access for

government(EC, 1999).hE ten areas resided in the policgoweverthe* c heaper i nternet
area waanost emphasisedn. Thelogic forthat was thatmost internet providersat that time,had a

dominant position in the markeTherefore the EQried to providedifferent choices and cheaper
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internet servicedo the people Respectivelyto stimulate competition in the lasmile network, at
the end of 2000regulation on unbundled access to the localgovasexecutedfor operatorswith
significant market power (EC, 2000).

eEurope 2002 Priorities andmpact

The aim of eEurope 2002 wasdncouragebetter internet connectivity in the European Unin,
encourage internet use by focusing on consumer protection and training andnetiserk
competition. Additionally, threemainobjectives weregrouped for the action plans:

9 faster, cheaperand secure internet services;
9 investing inskills and people;
9 internet useencouragement(EC, 2001).

Alikethe first eEuropepolicy, European Commission put more emphasis on cheaper internet
services Whilethe key focus still wagnbundled access to the local loafewregulatory

frameworks werebrought inafter the distribution of eEurope 2002. Some of them were about access
and interconnection, th002 regulatory framework, authorisation and licenadeta protection and
universal serviceg~orthis broadbandoolicy, interesting was that fastémternet had already been
highlighted along with cheaper ones. That acaemtfaster internetobscurethat the European
Commission had started identify the importance of internespeed andstarteda policytherefore

to ensure faster servicdsr the development of broadband

Furthermore one of the regulatory frameworks that wdsstributedin 2002 was aecommendation
for analysis omarket, containingthe assessment of significant market povirio the Community
regulatory framework for electronic camunications networks and servicé#/ith thisframework at
that time, the focus of the EU policy was impl@maapproachinghe supply side tanakemore
competition in the markeincluding andhe growthof infrastructure for broadband access (in of
broadband-related markets).

eEurope 2005 An information society for allyas an action plan thaccomplished eEurope 2002.
The major goabf eEurope 2005 was &timulatethe development of secureontent, applications
and internet servicesMoreover, eEurope2005pursuedto convert digital connectivity irconomic
productivity. At that time, the main aim was the promotion ofline public services, likelearning,
e-governmentand ekealth (EC, 2002)Correspondingo eEurope 2005, théocus of the action pla
was thenew regulatory frarework for the radio spectrumAdditionally increased online services
anddigital inclusion wereinderlined in thataction plan.

i2010— A European information society for growth and employment:

Whenthe growth ofproductivityand theemploymentbecame moreconnected to thenformation
and communications technology (ICT) industry, B@auncheda new initiative, i2010, t@rovision
more number of jobs as well @asonomic growthwithin the ICTsector. In i2010, hree priorities were
widelyplanned Thesecontained priorities werestrengthening ICT investment and innovatismgle
European information space, amthcouragingeuropean information society (EC, 2005). The first
priority, intended to boost the state funding for resrch and projects related to IClThe second, a
single European information spadgeyoked forricher content,faster broadband services, a higher
state of interoperability andmprovedsecurity. The third prioritya widerangingEuropean
information so@ety, put focus on developintCTservices to becommore accessiblespecifically via
the usageof public services. After th&2010,severalregulatory frameworks weractualizedfor
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better responseo the dynamics anchew emergedtechnologies of the telsommunications market.

In 2007, for instancehe ECrevised the Recommendation on relevant product and service markets
susceptible to ex ante regulatioRurthermore in 2009 amendments have been made the access
and interconnection frameworks, 2002gelatory frameworks and licences aadthorisation
frameworks.

In the period from1999 to 2010, while broadbaratoptionand broadbandccess hatbeen

addressed ivarious formghrough EU broadband poligyhe policymakers seemed fmut more

focusonthe access anthfrastructureside more Although,still there was no cleaassumption on

whether the European Uniowas on thepropertrack, since the previous decade, the market and
broadband technologies had be#tmransformedcontinuously andidequately Therefore, in 2010,

new ten targets and recent broadband polibgdbeen proposed. fie European Commission
adopted a new initiativetitted* The gkt abDi Agenda 2020’ , including
developngthe ICTsectorin the European Union.

6. The EWDigital Agenda 2020 and the Digital Single Market Strategy

The RuropeanUnion launched the Europe 2020 strategy, in March 2abGgstablishedseveralgoals
for the EU in the nexten years Some of thegoals for the Europe 2020 strategge accomplishing
low carbon economyhigh levels of employment, and social cohesibine Digital Agenda 2020 is one
of the mainapproachego support and stimulatdor European citizens laetter quality of lifeusing

the benefits oiCT.Seven pillarare incorporatedn the Digital Agenda, which are:

1. Creating a vibrant single market to deliver the welfares of the digital age;
2. Improving interoperability and standardization in information and communication
technologies (ICT) field;

3. Enhancing security and trust in the Imtet;

4. Expanding access to fast and wultra-fast |Int

5. Stimulatingcutti ng-edge research and innovation

6. Providing skills to handle digital technologasl inclusion obnline services for all European
citizens;

7. Deployng the potental of ICT foprovidingbenefits for the EU society (EC, 2010).

To measure those action areas, the EU Digital Agenda consist also of more than a few Key
performance indicators (KPIs). Some of the example measurements in some of the pillars are:

1 The difference betweerroaming anchational tariffsmustbe closer to zerpby year 2015;

1 20% of citizens must buy creBerder online, 33% of SMEs must buy or sell online and 50%
of citizens must buy services/products online, by year 2015;

T Common internet users mugcrease to 75% of all citizens, by year 2015;

1 All European households must have access to broadband of at least 30 Mbps or more, and no
less than 50% must be ableget accessf broadband of 100 Mbps or moréy year 2020;

1 50% of European citizens musse egovernment services, (Munisteri, 2013).

Several of the pillars are connected in different form to broadband servingsspecto Bulgarian
broadband direction anthe study of this thesighe emphasis will be puin the fourthaction area,
fastand ultrafast internet accessAsit is shownabove for attempt to measure theisage and
availabilityof broadband serviceshere are several KPIBorinstance by 2020all European
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householdgnusthave access to broadbarsgrvices wittspeed of connetion at least 30 Mbps, and
no lessthan 50%mustbe able togetaccesso broadband witha 100 Mbps or more connection
speed On theside ofbroadband usage, internet usemsustescalateto 75% of citizens and 50% of
the EUresidents must use-government by 2015.

For theachievemenbf these ambitiougyoals since 2010, the ERasstarted or updated versions of
more recommendations antiroadband policiesRartof these policiesn chronological ordeare: in
year 2010the Next Generation Access NetwsrifNGA) Recommendatiahat provides a common
regulatory approach for access to new higeed networks that balance the need to stimulate
investment and safeguard competition. Proposal for creation of the first Radio Spectrum Policy
Programme. The prognaaims to make available the bandwidth of 800 MHz for electronic earth
telecommunication services, including mobile broadband by 2013 (possible derogations until 2015),
which are the basic condition for the higher distribution of mobile broadband, espewiatural

areas. h 2012 the State Aid Broadband Guidelines, the Proposal for a Regulation on measures to
reduce the cost of deploying higdpeed electronic communications networks in 2013, Hrednext
yearthe Recommendation on relevant product and\dee markets within the electronic
communications sector susceptible to ex ante regulation.

In 2014,JeanClaude Juncker has been electsdthenew President of the European Commission,
together witha newunit of commissionersT he “ Di gi t 4| S$ irwaegdeapftiba r k e
priorities of the new unit inhe telecommunications sect@and was adopted on the 6 May 2015
including 16 detailed initiatives which have bdmoughtby the Commission till January 2017
Initially, three major areas have beeet to be thecentralfocusof it (EC2015) The threeindicated
areas are:

T Access: promote better access to digital services and goods;

1 Environment: building the infrastructure for digital servicestworks,and innovation;

1 Economy and Society: establimngterm growth potential for a European Digital economy
and society (Industry 4.0).

Some of the benefits of a DSM are the creatioogbortunities and allows for newstart-up
companiesandexisting ones in a market of over 500 millipgople.Anotherbenefit is that it can
encourage modern open governmeiiffectingDigital Single Market coularovide€ 13lbillion per
year to Europearconomy stimulates employmenand transform our public serviceAlso, it
providesopportunities for citizendy equpping themwith the right digital skillsintensifieduse of
digital technologies caadvancecitizens' access toulture andinformation,andimprove theircareer
opportunities(EC, 2015Nevertheless, the discussion and analysis about the EU Digijdé Si
Market Strategy are outside the range of this thesker&fore, the evaluationanalysis, and
guidanceof broadband policy in the thesis apeimarily groundedon earlierbroadband policies in
the HuropeanUnionand the EU Digital Agenda 2020, cossidg that are incorporated in Bulgarian
broadband development strategies.

7. Complains abouEUbroadband policy

Number of scholars haw&iticisedthe EU to move slowly, especially in comparison with Japan the
US, in the developmerdf highspeed broadbad, (for instance, se&'0o, 2014Briglauer and Gugler,
2013. Moreover, the broadband regulation and policy in the European Utave beeralso

19



criticised; in the manner witthe effectivenesof access regulation dhe investments imext
generation netvork (NGN) andisapprovathat the EUgive the impression of preferringervice
competition over infrastructure competitiorAlsq the focus of broadband policy is essentially mostly
on the supply sidewhile the EU broadband policies as wellths EU Ogital Agendaincludeequally
broadbandadoption andnfrastructure It hasstatedby Batura (2014that the actionsfor the EU

Digital Agenda are stidleverelyemphasisedn the supply side.

Forunderstandngall thesematters andassesigthe broadbard policyin the EUas well aghe
Bulgariamational policyrevisionof earlier literature igequiredto facilitate better understanding of
the EU broadband policy along witt propose guidelines fduture broadband policyo suits with
the changinglynamics of the broadband markethe centrahspectfor the development of society
andeconomyis considered to be the broadband servic&serefore, he summaryof broadband
welfaresnot onlyoffer a broaderunderstanding of thenatter but as welladdressandimply that it is
valuableto havesuitablebroadband policy that caforceto largerbroadbandadoption and
penetration andeventuallyan improvedsociety andeconomy in a regian

8. Supply side and demand sidanensions and policies

In thatsection,will be introducedwhat are thesupplyand demand side policies and providsmme
based on them studies. That supjalgmand discussion is closely related to the discussion on
networks vs. content and services, which will be look through details in the netidrseLater in that
section igdiscussed the interventions and the efficiency of demand and supply policies.

Supply side

The supply side policy, in this papegfers to broadband policy thameansto expandthe productive
capacity ofinternet servicesmainly thebroadbandnetwork, infrastructure and accesf?olicymakers
can usevarious wayso enforcesupply side policgt different levels of development and with
diversesociapoliticalconditions The form of the policies might keetax, subsidy, diretor or indirect
investment or regulationThe European Uniom the past decadeaccentuatedhe practiseof

supply side policysing regulation. Some of them are the assessment of significant market power
under the community regulatory frameworthe regulation on unbundled access to the local lpop
the access and interconnection frameworks @he 2002 regulatory frameworksl'he studiesire
broadly discussed, considering that the papannot coverarlierstudies fa all policies of supply
side However most of thesupply side policies asummarised in brief

Categorisation of the supply side policies was introducetérreport by FSR (2011). The types of

policies are sorinto three groupscreatedon their objectives1)diminishingprivate operators ° cost s
of deployment; 2supportingp r i v at e eotmarce tatheomarkéet; and)3nterventions that

containthe directexpansiorof broadband infrastructures by pubkector. While thisclassifications

useful forexpressivepurposes, it isentrd to mentionthat actualworld public initiativedrequently

adopt acombinationof the differentobjectives andools. Adapted from the report (FSR, 2011), the

table below present an overview of tlabjectives ofinterventionequivalentto the categorizaion,

alongwith exampéks of exacpolicies.
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Table 1: Supply side policy categories

Objectives of supply side policy Examples

Reducing operators’ - Policy on sharing the infrastructure

- Mandating access to local facilities
(licensing/franchisingrad rights of way)

- Fiscal incentivetax credit and supply side
subsidy

- Policy on administrative simplification

- Low interest and longerm loan programme

Supporting privat e o]|-Territorial mapping programme

market -Spectum policy- encouraging spectrum

trading/sharing and efficient use of digital

dividend
- Policy on infrastructure competition
Direct development of broadband - PublicPrivate Partnerships with either privatg
infrastructures by the public sector or publicownership of the network
infrastructure

- Direct investment in the networks

- Increase public information points and
facilities- in libraries, schools, and metropolital
areas

- Providing broadband services through
municipal utilities

Adaptedfrom FSR (@11)

On the supply side, there are sevepalicy tools but the most efficient seems to be thdirect
investment from the government sinceghsuresbroadband infrastructure overadlong with
resolvingthe problem ofincumbent barriersNeverthelessthe usage of direct public funding has
some drawbacksSomehow iblurredwhether agreatsumof moneymustbe consumed only for
broadbanddevelopmentsespeciallyconsidering theecenteconomicconditionin the EU.
Additionally, the incentives for telecommunications operators tbuild and advance thbroadband
infrastructurecannot be raise by the usage of public subsidyencourageextrainvestment from
the privatedivision directexpansion of broadband infrastructure mighiso berealised by the
involvement ofprivate sector. Thikind ofassociation betweethe private and publicsectors
investmentsistermed public-private partnership (PPP). One of the benefitPP is thavhereasit
goalsto resolvemarket failure withthe publicsector supportit alsoenhancepublic policy by
bringingprivate sector investmentéalch and Henten, 2009).

The spectrum policy @ther vital policy toolfrom the supply sideThe wireless technologigkke
Longterm Evolution (TE, ispresentlyone of thefactorswith greatestimportancefor the mobile
broadbandgrowth. Thespectrum policy purposis to efficiently operateand allocate spectrum.
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lllustrationsof spectrum policy areupportinga marketbasedmethodfor assignment of the
spectrum letting re-farmingof the spectrum an@ssignment othe shared spectrum access.
Additionally, thesupply side policiesncouragingperators tospend moneyn broadband
infrastructure are abo loan programmesfjscal incentivesadministrativesimplification,and
territorial mapping programme®verall thesekindsof broadband policiemight be realisedalong
with further broadband policies.

Demand side

Formerly, @mandside policies havimvolvednoticeableless attention than suppigide policies,
both inthe actual polty practice of worldwide countries andtime relatedliterature (hon-academic
andacademic)Demandside policiesn the literaturehave been thentity of fewer wide-ranging
empirical analysis and have latélyn out to bea relevantsubjectfor examindion. Prior to
concernednternational policypractices while mostnationshaveimplementede-government
policies, theusageof other demandside policy tools particularlgirectedat growingbroadband
penetration has beemather limited. The consideredauntriesthat havepresenteda bigger
engagemento demandside policiesalthoughwith differenttools and emphasiare Sweden, South
Koreaand the UK

Thegeneralreasondor the embracingof demandside policiedures onthe conceptsof indirect and
direct network externalitieglong withon afairly sufficientliterature onnew technology and ICT
adoptionandusagethat demonstrateghat the directfiscalcost ofnoveltechnologies is only one of
the stimulating adoptiorfactors.The firstbreakthroughpiecewas fromRogers (1995) on the
diffusion of innovationsandlater the identificationof the ease of uselheliterature advocateghat
basicallyreducing theinstantand direct cost of broadbangiccessonnections through supplgide
policiesmight not be sufficientto rousebroadband subscriptions.

In the report by FSR (2011), the demaside policies were characterisedcordindy to the pursued
main objectivesOn onehand, there are policieglesigned for fallinghe price of access to broadband
services, whosenotivationexist inin the fact that,mostlyfor some disadvantagecbllectionsof
clients the affordability canbe measured as anbstacle tobroadbandadoption. These goalsay be
followedthrough avariationof policytools, including ta credits subsidies, demancheasurement
and demandaggregation initiativegsee hble 2)

On the other hand, sompoliciesmeant at growinghe perceiveccostof broadband services. The
motivationfor thiskind of involvementss more articulated, adeseibed by Hauge and Prieger
(2010). There arpolicies(e-government policies for instancé)at might have theoutcomeof
increasing thevorth of the availablecontent in the internetare well-suitedwith the conceptof
consumer sovereignty arttius with the idea thatthe consumer exposes her true evaluation for
broadband serviceshrough itschoicenot to purchasehoseservicesTherefore, that policies are
more suitablewith alimiting sighto f g o v e interferenceinghe economyln comparisonthe
implementationof other policiegpresumesawider view of thepublic interventionscope In that
case thoseoliciesinspiredby thegoalt o “ e d u cuatomerby iricrbasindpis/her awareness of
the welfaresfrom broadband adoption or hisler capability to gainadvantages from broadband
service{Hauge and Prieger, 2010).

Anothervaluabledistinction to bedrawn fromdemandside policiesnvolvestheir application to,
specificallythe advancement of new network rollout tihe extension of broadbandoverage These
policies certainljhave been used tarousethe adaptionof currentbroadbandinfrastructures Also,
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they have been used tgrowththesucces® f i nvest or s’ utspreadaE SGN, pl ans
henceallowingzones where investmeritavenot beenbearableinattentive public intervention to
becomebeneficial. While their usage is the stimulation of NGN rojldetmandside incentivesurn

into catalysts folinvestment fromprivate sectorin network rollout (Jeanjean, 2010).

Assummarised B FSR (2011), demand side policy toolschsracterised and separated into two
reducing the costs of adopting broadband access and servicesemasing thevorth of broadband
access and servicds Table 2 is shown an overview of demand side poli¢is®, it iossible that
some of the supply side policiesight profit the demand side and vice versa.

Table 2: Demand side policy types

Objectives of demand side policies Examples

Increasing value of broadbaratcess ang - Increasing the dmand from broadband by providini
services better availability of public services, such as e
education, ehealth, and egovernment

- Policy on digital literacy

- Increasing quality of broadband servicéke
internet security andjuality standard

- Risingawarenes®f the welfaresof broadband
services by botlbusinesses and households, Ike
supportinge-commerce andT education

Reducing costs of broadband access g - Policy on demand aggregation

services - Demand tax reductions or subsidies for broadbar

acess and services (and complementary products)
customers or target groups

Adaptad from FSR (2011)

Asit isexposedn the table abovein generaldemand side policy is used tise the demand from
customerdfor broadband adoptionAdditionally, the sageof demand side policgouldbe united
with supply side policy teupport the EU achievirgpth adoption andaccesgjoals Among the
common methods for increasifiyoadband demands throughonline publicservicesalong with
consumer awareness andirig broadband qualityThe skill of peoples and education are
significantaspects that lead to highdaroadbandusage Tax reductions andeimand subsidies for
broadbandaccess andervices are alsnormallyused for the targeted groups that tHegislab r s
intent to boost to usage dfroadband services Igecreasinghe price of them. Thiapproach of
pricedecreasecan also bgracticalto other goodsthat are complementary to broadband services,
for examplelaptops, tablets and computers.

A caseof apolicy tool thatgain profit fromboth the supplyand the sidedemand is policy on demand
aggregationThatprogrammeassociatepossiblec u s t odamand for broadband services to
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advanceallocation ofresources. Althoughthis policy caradvancehe bargininginfluenceon the
demand sidealsoit can be used t@assurethat there will also besufficientincomes on the supply
side (FSR, 2011).

Increasing beneficiaontent Egovernment)

Governments imostof the countries haveselectedto act as buyersrad "lead users" of broadband
technologiesBy this actionthey mean torisethe returns to investment in broadband,
predominantlyin situationsin which private demand is still laterily means othe creation or
improvement of ehealth,e-government,or e-education applications. Thastificationfor these
initiativesisin the fact thatimprovedavailability ofbeneficialcontentmustact as a driveof
broadband adoption. For a clarificatiaf the reasons whgpplications an@dontentinstead of
infrastructure availabilitymustbe considered amaindrivers of broadband penetration withrecise
regard to the Elgituation, for instance see Preston a@dwley (2008)Widespreadare mostly the
actionsof digitalization of the Public Administratioby which governmentoffer on-line information
to people provide some bureaucratic services and bapadcast locahdministrationcouncil
meetings.

A leading nation in terms of attention devoted tegevernment initiativedasusuallyconsideredo
be Japantogether with South Koreahoughalmostall countries havémplementedpolicies of this
type. Theseactionshave become even momeminentin Japan whefibre networkdeployment has
reached grogressivestage and has been launchdw U-Japan strategy (MIAQ005) Numerous
European countries are also at tleadof e-government.n abenchmaking report prepared for the
EC, indeed, was shovwtimat Malta, Ireland,Portugal, andAustria are top performers irelationsof
sophistication of odine services anthat Italy, Portuggl AustriaMalta, Ireland and Sweden have
accomplisheccompleteon-line availability of egovernment services (Capgemini et al., 2010).

Thepresentrelationship betweere-government services and broadbaskould begestatedas a
two-way relationship. On the onside the spread of broadbamdiould expandthe use of public
services and arrangements for delivering thedm the otheiside the choice oflistributingpublic
serviceoveronline platforms is a potentiahstrumentfor exciting broadband penatation (FSR,
2011).

Theadvancemenbf broadband makes ftrobable to use on an importamscale product and
progressiorof innovations thatneed high bandwidth. That includése new multimedia deviceand
new applicationgvirtual worlds,3D and HD video, online gaming, and so emjart grids, user
generated contentse-education ande-health,cloud computing andrid computingParticularly

grid computingallowsthe aggregation of computing resourcggreadamong terminalswhereas
cloud computingenablesfor a flexible use chpplications anderviceso bt ai nabl e on t he
c | o)uSeverabf these technologicadvancesnight have applications in thdelivery of services in
e-government or to publi@dministrationsactivitiesand, as such, arexpectedto extend to the

public sector the positivéhingsof technologicaprogressn terms ofvariety, quality,and
innovativeness ofacilitiesavailable tathe residents Simultaneouslythere is also aecondaryeffect
that canrise from largescaledistribution of e-government made possible by broadbasystems
Actually, broaderccess to informatiooverthe use of broadband technologieanwork as gpedal

to decreasdhe used cost®f public services byhabitants to increasehe part that reputation can
act as a monitoring systertg endorsethe adoption of good practices by the public administrations
andtoexpandt he st at e’ s relptiensdf pravisian of@ublicisenvices.
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Despitethe scaleof the potentialwelfaresthey may generateso fare-govermment initiatives have
mixed succesworldwide, both as an approacghtendedto facilitate access to pulsliadministration
servicesandas pera strategy for theadvancemenbf broadbandadoption Nonethelessthe
impartially limited literature on egovernmentseemsto show somenappropriateoptimism on e
governmentactionsand to overbok important aspects (HeeksRailur, 2007)Stages of usagef e-
government servicegive the impressioto be relatively low even in thmostprogressivecountries,
maybebecause theplan of e-government initiatives does not alwagensiderthe needs of endisers
(Van Deusen, \an Djik and Ebbers, 2006)

Increasing digital litexcy, awareness and ICT skills

Thesepoliciesmight have adualobjective Primary they may bantended to increasel s e r s’
awareness of thevelfaresfrom broadband. Secoiyg they may béntendedto targetbusinesses
with low standardsof ICT skillgpredominantlySMEgSmall and mediursized enterprises)

The firsttype of policy initiativesnight take manyforms, includingadvertising campaignd
alphabetization initiatives, the institution of CommunltyformationCentres ad Community
Technology Centres, educational vouchamsl policies aimed arowing the usagof broadband in
education. Thesactionsmay be directed to th@eoplein general or, ever moreommonlyas
broadband penetratiomgrowths they may target "weak&ectorsof potential demandgategorised
by a lowability/propensityto useinnovativetechrologies,and made upmostlyof schoolchildren,
housewivesand the elderly.

The leadingountriesin terms ofimplementationof this policy toad haveassuredlybeenSouth

Korea (particularly with *“ 10 JapganMithithe iTHE®wo pl e | T
Resour ce De vebutoumereusother Ratioasrhaverailed suit, as perit is the case for

Mexico (Sistema NacionalMé x i leeland (SchoollT2000), and the Czech Republic (State

Information Policy in Education). Sommethodsof incentive to private demand have aldocused on
inhabitantsof rural communitiesfor instancein the USAte project "Connectedllation" and the
plan“Backing Indigenous AbiliyBIA" in Australia. The mostidespreadanalysisof e-inclusion or

digital literacyprogramsis presentedby HildingHamann et al (2009a, b), wigive an overview of a
remarkablenumber of digital inclusiomorldwide programs.

As i n other ar eas are@iocipdliintei€stingbecduse theyrataken anih they e s
context of a comprehensivprojectand because addditionalinteresting featuresSouthK or e a’ s
digital literacy progranemphasisedn the peopleexpectedto have thehighestimpact on

h o u s e Ipafdrrdasiceand decisionsoncerningoroadband specificallyhousewives, which is
thoughtto be an important successspectof the polcy Choudrie and Lee, 2004).

The Swedish government initiative argdresting for the specificities of iexecution thataiming to

riselT literacybetweenschoolteachers anals the Digital Inclusion Project of the UBAsed Digital

Inclusion Group, thaaiccepteda modelbuilt on partnership with local communities tlistribute to
low-incomepartsof t he popul at i o nwoaevites feintérrietakcéssiosihc | udi ng
modem andcomputer) andsupport andtraining services.

Someconsideratiorhas beerconcernedalso by the institution of Community Technology Centres
(CTCs) (alsmmmedcommunitytelecentres, networkspr FreeNets),specificallylocal centres
dedicatedto increasing IT skillparticularly in rural odisadvantagedegions CTCs amainly
organized andiliffusedin a network in the USACTCNet)Analysis ofhe performance of 36
community centres established in Texas, USA, was revised by Strover, Chapmviatarsl(2004)
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to find evidence obeneficialeffects inboth terms ofhigheraccess andocial andigital inclusion
more generallyThe experience of CTCs was also reviewedddy; Koong and Liu (2002) apdsitive
effects were foud. However, both papes highlight thatresultstend to bevaried with achievement
of these actions dependinguch on the pecificities of implementation.

The secondype of policy initiativegntents at increasing businesses' awareness ofuledfaresfrom
broadband access dn b u s i capalsligte detivewelfaresfrom broadband adoptionProjectsof
improvementof ICT penetration in SMEs tendrmhlighttime and cost savingsriginatingfrom the
acceptancef some broadband applicatiotike e-commerce andligital paymats. In Finland, the
fundingto business demandbjectsto help firms adapting their business modeldnaovative

broadband applications. In France, it lragagedhe methodof the arrangementof industrial
districtscategorisedoy theexistenceof uttraf ast br oadband ¢ onroteug'ini ons.
Germany, boostthe adoption ofprecisestandards for ebusinessactionsand the German

government has offeredonsultancy services armtizes for the development aftate-of-the-art uses

of broadband tehnologies in SMEs.

Theselection of demand side or supplgs interventions

Nearly all ofthe literatureconcentrateson the analysis of specific supply side and demand side tools
and onthe definition of national policiesSo far scarcattention has leendedicatedto broader
interrogationsconcerning the relativgualitiesof supply side and demandde policies irbeneficial

terms, thetiming of their implementation and thehoice of theirsuitablecombination.On one side,

the general opinion foundcsfar in several papers is that there has been much attention on the

supply site. On the other side, in many countries there is also a general trend towards more emphasis
on demand stimulationln brief review in that section the contributions thathaveworked onthese
issueswill be revision

A fewof papers have tried tadentify the welfare implications ofhoiceto, respectivelysupply side
anddemand side policies, with an emphasissubsidies. The firgvolvementon this issuger FSR

(2011) wasa studyby Austan Golsbee (2002) that empiricakaminegshe impact ofinvestment

subsidization andisagesubsidization irbeneficialterms bydetermining marketevel demand curves

on thefoundationof survey data othe willingness of consumets pay. Golsbeededucedthat
“subsidising usage generates more adoption thart
gains are much smallerabout half~andr evenue costs are mudhe hi gher’
reason is that a demanside subsidy iBmited to markets with already existeskrvicesandthus has

the resultof inducingcustomerswith a lowevaluation of broadbantb subscribe (marginal

consumers), wheredsinding consumers thataveanywaysubscribed (infranarginal consumers)n
comparson, a supply side subsitigs theoutcomeof allowingbroadband subscriptions by

customerswith highevaluationdor broadbandserviceghat would not havegetaccess to a

broadband connectioasit boostso p e r at o r séarlieeunserved markettsminvolvinghigher
welfareadvantagesTheresultantpolicy recommendation isenceto obligatestate resources to

investment subsidiemstead ofusage subsidies.

Go | d sdxameatiesnwassettledin the context of thediscussiorsurroundingthe first-generation
broadbandin the USAprimarilygroundedon DSL¢ableand satellite) and cannot benclosedn a
straightforwardway to the NGN debate

In contradiction, Jeanjean (20[L6tudiesthe issue of theselectionbetweendemand side and supply
side subglies from theperceptionof NGN andlifferent outcomes were reacheah thefoundation
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of a theoretical model. ThmaindifferenceregardingG o | d s dtudyeestson thedetail that

Jeanjearclearly considers that demarzide subsidies, bgrowingdemand fom broadband might

lower thelimits of investment profitabilityof operatorsand encouragdanvestment in unserved areas

earlier. Demand subsidiemight specifically act asatalyserfor investment andsoto accelerate

rollout of the network. Starting fron thisfoundation heassumed hat “subsi di zi ng th

more efficient, in welfare terms, than infrastructure subsidies as lotghse consumer s’ de
ultra-broadband remains elastic enough and that the decrease in cost is dynamic enougtwto all
private operators to extend the roll out of t he

Furthermore, a mainlifferenceamongthe two formsof subsidies is that theme-period of
customersubsidiesnight be flexiblyaccustomedand does notertainly need to beendlesswhereas
investment subsidies are sunkizthey cannot beenewedwhenthe investment has been
completed.

Thestudyprovidesunderstanding ofhe strategyof policies irrural and denseregions Certainly
Jeanjean (201Qssumedghat customersubsidiedurn to be more efficienin dense areafor
stimulaterollout (wherethere is a higher demanaind customersubsidiesvould last forshort time),
while infrastructure subsidietsirn to be moreeffectivein ruralregions where subsidismustbe
extensiveand perhapainspecifiedo stimulateinvestments from telecom companies.

Although interesting, thosstudiesdo notgiveacompleteanalysis of thesuitablecombinationof
supply side and demargide policiesPrimary only subsidies ware consideed, leavingaway other
types of demandide interventionSecondlythey do notreflect the possibility of a mix between
supply side and demandde policy tools. Thirgl, indirect anddirect network effectsvere not
consideredas well aghe development of nevservices that are based on ultrafdstoadband.
Fourth part othertypesof externalitiesvere not consideredFifth, they do notompletelyreflect
the probabledistortionstangledby the choice of thawo formsof intervention. Therebre, thatis an
area ofexaminationwhere more analysis ior sureneeded.

By means othe subjectof the suitablecombination ofsupply side and demarglde policiessome
papersoffer understanding fronan empiricaberception The supply and demand acertainly
strictly entangled. On one hanane significant difficulty of new networks deployment is tiesence
of appropriate demand siit affectsthe financial sustainabilitpf the project. On the other handhe
network existence capromote demand.

The currentempirical evidence does nappearto support thelast statement. Studiely Tookey et
al. (2006),Youtie et al. (2007andSunada et al. (201Heliver evidence on the cagkat network
availabilitydoes notessentiallyarousedemand to asubgantial extent andstrainthe necessityfor
demandside policiedy way of avital instrumentto stimulate adoption anéctual usag®f
broadbandtogether withsupplyside policies.

A wideranging survey was performed by Youtie et al (2007), uniti¢gl case studies in the
community of La Grange, Georgia, floe starter of an internet televisiodike servicecalled LITV,
designed to beeasy andree to use That analyse has showmat only by fallinghe cost of
technologies thru supplgide policies is naenoughto stimulateconcreteadoption, even when
complementarydevices foithe supportedtechnologyusage(e.g., computers) aravailable
previouslyto the household.

Comparableonclusions on theecessityto combine supply and demarside policies tencourage
efficientadoption aremadeby Sunada et al. (2011), usitige outcomes of a 2005 webased survey
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operatedin Japan tevaluatedemand fordiversebroadband accesapproachesandreproducethe
resultof the enlargementof the FTTH coveragmneonc u s t oaorevertsig to FTTH. It was found
that, because oheterogeneity of theconsumergxpansion otoveragezonedoes notinevitably

result in a growthin FTTH subscribers addterminethat indirect néwork effects, such as the supply
of complematary services, are critical to stimulate operative FTTH adoption

Also,on thefoundationof the analysis of public policies for broadbati’/ancementn ruralparts of
Scotland Tookey et al. (2006) conclude that the availability of broadband does meut did

adoption Tookey et al. (2006) are mopeeciseon their conclusion thain these regionshetter
outcomesin terms of adoptiommight have beeraccomplished if demanside poicies (for example
raising awarenessampaigms) haseenimplementednot only beforehand but alsoafterwardwhen
availability had been achieved. It is notibéit campaignglannedto promote awareness have been
cut at themomentwhen broadband connection had becoraecessiblend link thismomentary
misalignment tahe detailthat adoption hadailed behind. They also indicatieat the misalignment
might be ascribed to an absenad coordination betweerocal initiatives (network deployment) and
national initatives (awareness campaigns)

Those studieseemto confirm the moresubjectiveevidenceon the achievement of public initiatives
combining supply side and demand side poliaikdinite by Latteman et al. (2006)roulos and
Maglaris (2011 Comparison of theracticesof Neunen and CityNet in Amsterdam illustratbat,
given very similademand andenvironmental conditions, thaitiation of subsidies along with
investments irinfrastructuremightlead toactualdifferent results of broadbangenetration
(Kramer, Lopez and Koonen, 200&)rthermore mechanisms thaincrease awarenessispireactive
participation of thepeoplesto choicesconcerning network rolloutould also strivepositive
outcomeson effective adoption ratedzor instanceZurichis one of these casewhere a public
choice has been set in place (Filgeisse, 2010) and othekperience of Lys&elein Norway where
potential subscribers are given thapportunity to nstallby themselveshe finalpart of their
householdconnection (Analysis Mason, 2008).

Therefore, casefor synchronised investment irupply side together with demanside policies can
be obtainedfrom the literature.Still it should be mentiothat the availableevidences so farare
limited andconsequences from them are vastlgpendent on demand assumption&dditionally,
thesestudiesdo notclearlyincorporate in thefactors of supphsideanalysis thushey do not.firmly,
answer to questionsoncerninghe interaction betweersupply side and demargide policies.

Thequestionof when tointerfere turn out to beparticularly relevantvhen investments in NGNse
considered asdivergentto traditionalnetworks.The reason for that ighe entity of investments
essentiako createNGNs infrastructures extremelygreater than thevolumesof investment
essential for ampgradeof remaining copper networksLastly a few paperstudymore straightthe
matter of the timing of supplgide interventionessentiallywithout considering the time of
interventions on demangide.The balanceinvolved inselectingthe timing of interventions biiefly
address byskelinen et al (2008)vhich notedthat delaying investment hadownsidesn the form of
lostc ons umepgrsd duwomdr s’ veanledd® sagel resaunces| sencdentandtend to
increaseand coststo decreasewith time. Furtherobservations were made by¢ Broadband
Stakeholders Group (201,@hat the delay ofinvestmentmightallow to target money morsuitably,
sincewith time more information becomeaccessibl@n benefits andcostsof infrastructure
investments.
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9. Dimension®f the broadband policy

As it was observed in the section beldwebverall trends in broadband developméeliterature are
generallyconcentratedon indirect and direct policy interventiondemand,and supply factors,
demandpull andsupplypush, and regiatory measuresOn account of the chosen framework,tims
section we willfocuson three concerns: regulatory versus developmental policies, infrastructure
versussenice competition, and networks versasntent prioritization.Regulatory versus
develgpmental policies is a matter that relates to demapull and supplypush and to indirect and
direct policy measures. Infrastructure versus service competition issaieoften allocated with
linking toregulatory discussions. Networks versus contenttismc relating to demand and supply
factors too.

Regulatory vs. developmental policies

That dimension differentiates among two different methods to ICT pekcglevelopmental and a

regulatory method. This discrepancy is motivated by Johnson (1982) avidjbge (1997), and in a

few studies, is used on broadband policy (see Falch & Henten, Zobh®son introduced, in the

paperon the postwar miraclein Japanthe notion of the developmental state in opposite the

regulatory state Conferringthe Johnsn, in a developmental statéhe part of the state bureaucracy

c o nt &rst,nnoddentify and choose the industries to be developed (industrial structure policy);

second to identify the best means of rapidgd e |l opi ng t he (iohneos,d92). i ndustr

The developmental state tontradicted withregulatory state, where the state isostlyinvolved
with promotingeconomic competition, buin practical mattersiot with direct intervention Asa
case of a developmental stateasJaparnwhile as an examle of a regulatory statevas declared the
US Johnson (1983)eclareghat stateinvolvementsand speciallythe part of the Ministry of Trade
and Industry (MITI) played anfluential partin the successfulapanese economic developmeHe
proposes, n afuture contribution, that each of theEast Asian countrie§ &iwanHong KongChina,
and South Korgahaveestablishedheir ownformsof the developmental state (Johnson, 1999).

PerMajone (1997), European countries wesgjuiredto transformtheir mode of governance ia
track toa regulatory model imeplyto the challenge$ormed by growinginternational competition
andexpandingeconomic integration in the late 1970gthin the EU Thidgnvolvedliberalization of
markets,privatization of publicorporationsas well apublic utilities, and regulatory reforms.
Factuallythe main approach of regulation in Europe has bpablic ownership (Majone, 1997).
Along withprivatization, new modes of governance had todstablishedPrivatization had to be
leaded by regulatory reform, expressly within the range of public utilities

Inrelation withthe presentthesis regulation embracemainlyactivitiesacceptedoy national
telecom authoritiesin particular Bulgarian authorities. Thaintainssector spedic regulation, while
regulatorymattersaddressing the economy motargelyare absent from thatframework.

Theaimof a regulatory approach is form a steadypolicy framework for a liberalized telecom
market withactualcompetition. Theools ofthis gpproach are market failuresorrection and
rulemaking Nevertheless, direct market interventiontis be avoidedThe institutional economics
theoretically supports that approachlere the argment is that a stable regulatory environment
stimulates investrants and decreasdsansaction costs.

The developmentaihethodis toinspire investments and the usagéICTby numerousinitiated
activitiesin public sector Thetools contain policies, thaare moreinvasivethan thoseusedin the
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regulatory approachTheséanstruments carbe direct market interventiomnd public investments
e.g. in themethod of public private partnershipservingpublic support to infrastructurexpansion

or subsidies tsupply oruse ICT services. Thiethodis bracedby, forexanple, Stiglitz (1998) and is
in line withnotion of the developmental state (Johnson, 198%gverthelesslessintrusive measures
arealso included, likadvancement of ICT skills of the residentslemand stimulatiorthru public
consumption.

Insidethe ICT areakzU policies havimvolveddevelopmentabs well agegulatoryinitiatives. The
initiatives byEU have followed at least threkversetracks Theinitial path introduced by the EC
emphasisedn the telecom manufacturing industry amticompassedtandardization andunding
of precompetitive research. Evevhentheseactionscarefully weredistinctin a way so thato be
prevented market distortionsthe first track ievidentlyin line with the developmentadtyle of
governance. The secométh concentrateson the liberalization of theservice industry and was
presentedin 1987 with the Green PapeFhegoalwas toexcitecompetition andgrowth on ashared
Europeartelecom market, and théools were liberalization, privatizationand regulation. fie third
path has awider view, by means of consistence tife complete ICT ecosystem. That trae&ludes a
sequenceof following development plans likie010, eEurope and Europe 2028umeral
developmental initiatives are included in these plansdtimulating theusageof ICT applications
such as-health ande-government

At that time, Majone (1997) noticedl European trenéh the direction othe regulatory mode of
governanceBut presentlyjt seems likehe developmental modef governancéasgrown
importance regarding ICTOnecauseis that theused regulatory instruments, ohé way in which
they have been used, conferring to some researchidiedddy, 2013), havescognisedo be
insufficient toenablethe broadband infrastructure development a suitablespeed, andecause of
it manynationsare searching foanotherpolicy instruments (Falch, 2007

In a summary chaptet,emstra & Melody (2014jut in usethe notion of the developmental state
comparingdifferent national strategies. In thetudy, South Korea applies the developmental model,
while the US igjivenas an example of a regulatory statdost of the EU countries are found
between these two extremedzrances leaningnore towards thedevelopmentaimodel, whileUKis
oriented towards theregulatorymodel.Nevertheless, severdievelopmental initiatives have been
taken even in the U%Falch & Henten, 2010).

The industrial policies are back in stylecarding toGreenwald & Stiglit2012).Inside the ICT area
that islinkedto the risingimportance of access to ICT servidggt thatrenewaldoes notindicatea
return to inspired policies practicday Keynesiain the postwar time. Nowadaysevelopmental
initiativesshouldbe consideredn a way, so that thefollow the internal maket regulationand a
liberal market environmenin the EUThe choice of technologies anglsource allocation arport

out to private enterpriseswhen that is possibldor examplewith the formation of public private
partnerships.

Infrastructure versuservice competition

In the policydiscussionsn broadband developments frequent issue has been thefrastructure
and service competition. Infrastructure competitigiacility-based)stand forthe competition
betweendifferent broadband infrastructuresthen similatechnologies are used or competition
depend orthe usageof dissimilartechnobgies. Service competition intentsat identical
infrastructures are used Iiye network operators buthey compete on network servicg§alch &
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Henten, 2016)The tchnologiedrequentlyused arecable modem (based on cable network3gL
(based on PSTFiMfrastructures), fiboremobile oranotherwirelesstechnology It mustbe mention
that the descriptionof infrastructurediffers, asin many publication$ull unbunding ischaracterized
as facilitybased competition. Theeasonis thatnetwork operatorsshouldinvest in theirprivate
active components likeouters andswitches and that only the passive cables @tective Facility
based competition,n thissituation, is defined as competitioamongindependent network
infrastructures, where only sharing ofasts orducts isacceptable

In the 1990s, when broadband begsmeadngto the business market and univergaisidential any
mobile broadband solutionsere notavailable and theuestionwas how togeneratecompetition in
the fixed broadbandange Asto a great extent, the infrastructures were possesbgdhe
incumbent operators, th@rimary andmmediateissuewas how thesenfrastructuresbe made
reachdle to alternativetelecommunicatioroperators. Theroblem ofbroadband competition was
therefore comparableo the narrowband telephonproblem, where competition was alsmainly
establishedo be built on service competitionThe issue omobiletelephony wasdissimilaras per
networks had to béuilt from scratch andgignificancevas onproducingcompeting infrastructures.

However,in broadband provision the emphasi&s on service competition, there was disputeto
whether service competitiostayeda s “ @oindfrdstructure competitionGenerally,

infrastructure competitiorwas recognised atie mostjustifiablesolution in the londNevertheless
service competitioomeanwhileneeded to beencouragedas itmight otherwise take long tdorm
competition inbroadband marketsTherefore, heissuebecame how infrastructure competitioran
be basedin the longer run whilen a shorter perspective creatirggrvice competitionincreasing
subscriptions antbringing broadband prices dovaf broadband serviesrun (Falch & Henten, 2016).

Martin Cave (2006) stylizedeltheory ofthe Ladder of investment (Lol) thdtecame the answer to
this question, to a certain exten Europe. Th&nowledge othe Lol theory is thaby using the
infrastructures of presenbperators,newones will enter the market, and then the operatori|
climb up thestairsof the ladder as they getremprovedgrip on themarketplacesand sooner or
later installing their own infrastructureSince it was launched th#tteory has beemwidely examined
(Bourreau et al., 2010). It has beappliedby regulatordn practice, and it has bedrsted and
discussedy academics. From the that side, there has bésapproval The critique hastoodthat
the opportunity for different operators b getentreeto the networks of the incumbents wikan
towardsto limit the investments in new infrastructures mew arrivals Additionally, it has been
specifiedthat new operators do nogjo on boarcon atrip from the lowest servicdasedstairsto the
maximuminfrastructurebasedstages Theywould either go directly to infrastructure investments or
stay with service competition.

In areplyto such critique, Cave hasvealedthat in factthere are opeators which start from leas of
capacity orconsuming bit stream access arfthally grow into unbundlingisage(Cave, 2014).
Though, that is also where end fpath that leads from unbundling tiunds in own cable
infrastructuresmight not exist Theladder of investmenbnly relatesto the differenttypesof
competition notcounting newdeploymentof cable

With reverenceto the matter of theimplications forservicebased competition investment¥ 0o

(2014) ha<laimedthat it might be correctthat servicebased competition leads thigher

subsciption rates and so téower pricesput thenservicebased competition does natrive to
advancedcoverge by higkspeed connections, likidext Generation Access networks (NGA). Yoo has
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shown that there is @onnectionbetweenlow proportions of NGA covege andhighproportionsof
DSL lines provided by nesempetitors

Theoverallconclusiorappearsto be that servicebased competitiorendorsesnstantcompetition,
leading tohigher subscription rates arldwer prices, but that itnight put boundaries tanvestnents
in new infrastructures and higbpeed technologgoverage Static competition is supported by
servicebased competition, whilelynamic competition is supported lyfrastructurebased
competition.

Whenthe brake through of DSL technology for ddbband was madehe preferred mode of
regulatory intervention became to be trservicebased competition. Provisions for mandatory
interconnection and priceaccess rules wergettled. Thisspread over thé&curopealong withthe US
andmanyother nations However, the policies dhe European countries and thiéScomparatively
rapidlydiverged. While the lropeanUnion preserveda strongfocuson servicebased competition,
the US decided tteave behindhe emphasison servicecompetition and toput priority to
infrastructure competition.

Largely srvicebased competition has bearxercisecbn DSL technology bubuld also apply tdibre
andcable. Thanainreasonthat the centre of discussion BSL i®eingthat the most widespread
networks were thd®?STNnfrastructuresand in additiorthat the incumbent telephone operators did
not consumethe sameleadingplacein other technology areas likébre andcable.Actually,
European operatorsvere forced to divest their cable networks in ordergncouragecompetition
(Falch & Henten, 2016)

Mobile hasoccupiedfairly a different regulatorypath. In the early 1990s, henmobile digital
communicationsvere launched, more thasingleoperator wasnormallyprovided andicensedwith
operational frequenciesToencouragehe deployment of mobile networks, national roaming was
generallynot permitted. Thereremainedto be completeinfrastructure competitionThough, that
hastransformedwith the developments in mobile. The fierce competition on mobile mahkeest
beendiminished theprices to a level where thguantity ofoperators with own networks (MNOSs)
has starteddecrease With theunremitting new generations of mobile technologiesttitns to be
less economically sustainable wiirect andfull infrastructure competition. Thats thecausewhy,
facility sharing haprogressiveljpeenindorsedpolitically.

Realised from general point of view, the regulatolinesof mobile andfixedtechnologies have
developed irreversedirections. While broadband regulat for fixed linehasturn out to beless
focused ortowards servicebased competition, mobile hasdvancedn the direction ofputting more
stresson service competitionHowever, according to Falch & Henten (2016), that has lseerbined
with alargergradationof publicsubsidyof fixed infrastructureadvancementswhere the most
prominentgroupingwill be service competition on thi@undationof the infrastructure with public
funding. Other combinatiamare alsgossible. Public fundingpuldgo to opeators, forexample in
an open bid, wherether infrastructure providers will compete withe winning operators.

Network vs. content prioritization

Thelast thirddimension isnvolvedwith content andnetworks. Are broadband polici@sostly
concerned wth the network deploymenbor are theyas wellconcerned with thedistribution and
creationof content?Networks and content arebvioudy complementary Widespreacdcontent
distributionis no longeipracticablewithout suitablenetwork facilities and netwds without content
will beworthless Nonethelessfocuses opolicy prioritization cawaryfrom aprime emphasison
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network deployment orcontent creation Butthe questionremains which is themaindriver for the
network development andomplementary ontent?

In the currentthesis the attentionis on policy implications. THealancingdevelopment oinetworks
andcontent does noessentiallyneed any public intervention, butdonsideredmportant, public
policy can supportontentprovision as well ademand, anchetwork provisionalong withdemand.
Network providing(supply) as well as demand canfoandedon developmentailong with
regulatory policies, and theimilarapplies to contenproviding(supply) and demandoreover,
network provision asvell as demand can hénited with the prioritization ofservicebased or
infrastructurebased competitionAlsg the similarapplies to content provision as well as demand.
Multiple combinatiors are possible

In ICT policiem Europe, theDigital Agend@arnsmuchconsideratiorto the contentpart. To a great
extent, the Digital Agenda @ncerned with thdCTs applicationsyhat ICTs angrecisely
broadbandcouldbe appliedfor relating tobusinessas well agesidentialapplications Since the
beginningof the telecom reform courseniEuropean ICT policidsere aretwo focalpaths One
movementemphasen the networkpart and hasmnainlybeen concerned with theegulation and
liberalization of the teleconsector. The othemovementhasbeenalsoconcened of network
progressbhut has,primaryand foremost, beemarticipatingwith the development ofipplications,
content,and services. The Digital Agenda istiegvestform of thistendency whichbeforehandhas
beenindorsedunder the headings d2010,e-Europe and Europe 2010.

A few countries in Ebave beerspecificallyjconcentrated orapplications, contentand servicesk-or
instance, thatappliesto the Nordic countries, wherbkigfocus has beeput on applications fore-
government.Necessitie®n businesses anditizens tosearch forinformation, toapply for public
services andaport to public authorities havsubsidised fopromoting theacceptancef broadband.
Themainconcernmight not have been on the implications fextension oforoadband, lot it has
beenunderstoodas an intensiveactfor supporting a digital sociegmbracingapplicationscontent,
and serviceslong withnetwork infrastructures.

Although telecom policiesliscussingnfrastructurematters, has beenopic to severeacademé
studyfor more than a centuryexaminationon policiesconcerning applicationgontent, and services
is of a morecurrentorigin. Separatelyfrom the fact thatpreviouslytelecom infrastructuresn most
placeswere subject to publipossessiomndtherefore, network policiesvere endemic, theause
canbe thattraditionallyindustrial policies havéixated on the manufacturing sector and
infrastructures rather than on serviceAdditionalmotiveis that the IT sectdfactuallyhas
establishedn a liberd envronment with limited regulation (Falch & Henten, 2016).

In therouseof the telecom network privatizationcompetition regulation haseant to ensurehat
the previousmonopoly markets wereeform into competitive environmentsA smaller amounof
adverthas beergivento regulate monopolies in the servicearketplacesThat does not mean that
ICTapplications anatontent arecompletelyunregulated Certainly, here is noexactsector
competition regulation, buin other areaghere is regulationlCT services are regulatbg way of
any othertypes of services. Additionallthe progressof electronic information services hakaped
novelregulatoryproblemsregardingmarketing, privacysecurity, etcNeverthelessthe scopevaries
from telecom egulation.

The situation is the reverse hgn itcomes to facilitation policiesThe competitiorconcentrationhas
disguisedhat publiccontributionin development of thenetwork has beemeasuredas ano-go
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area,becausadt will distort competition. HropeanUnion, for example onlypermitsfunding of
infrastructure inbordering andural regionsln contrast publiccontributionin the application,
content,and servicaelevelopmentis less controversial. The pubdicbdivisions akeyproviderof
services, and thedeliveryof electronic public serviceséncouragedn diversemanners in any
country. Theprincipalobjectivemight be toempowereither publicinvestmentsor to improvequality
of servicedistribution (shorter response time24h o u acsessetc.). Still, publicsupply anddemand
of electronic servicesanas wellstimulate privatedemand and uséor network services.
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Chapter 3

1. Broadband access technologies
Geographical parts of a broadband network

The broadband access network is commaniented of three separate parts: the firgtile (also

refer as lasimile) connections to the customers, the area networks (backhaul) and the backbone
network. The connection of the first mile are the links from the users (which might be companies,
singlehomes, schools, hospitals, radio base station sites, local administration offices, etc.) toward the
access nodes (AN) where the initial traffic aggregation takes place. The area networks link numerous
AN aggregating further up the local traffic in the wetk. That as well is done with a circle of optical
fibre cable, though tree topologies might be used (normally cheaper, but then less robust).
Microwave connections might be used as a shmrtmediumterm solution, if in the region, a rather

little number of users are going to be connected and the funds are restricted (EC, Guideto High
Speed Broadband Investment, 2014). The backbone network usually contains of a circle of fibre optic
cable (in one cable can have several, even hundreds of optical fjoreisp different zones of the

region or municipality. At this point all the traffic from all users in the municipality or region is
aggregated.

Figure2 : Topology of a broadband network

. = =— = //

i Area network - Backbone network -

Fxrsf mg 5 - il \
‘. a I |
5 R

‘The Internet’

Source: EC

Today several wireless and wireline broadband techgie® are used to provision local access

networks. In a country to have various broadband access selections stimulates intermodal
competition, increases consumer choice, boosts innovation and quality, and is usually related with
lower retail prices. Neverttless, countries might not be able to employ all technological choices,
because of technical, historical, financial, or regulatory reasons. As the Bulgarian government search
for ways to encourage broadband development, it will need to identify the limitgtand strengths

of the existing infrastructure level of development, for its possibilities to upgrade along with the
development of competition policies and appropriate incentive.

Wireline technologies

Digital Subscriber Line (DSL)
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DSL technologies usgpecial conditioning techniques to enable broadband

Internet access over that PSTN copper wire, because of that is the most mutual form of connectivity
in the early years of broadband and remains dominant in many countries. The DSL internet speeds
are up b 8 Mbps (ADLS) and 24 Mbps (ADSL2+). That technology remains a common for delivering
high-bandwidth information to small businesses and homes over the copper telephone line. DSL
allows the service of surfing the internet while making a telephone caljdyyof a single line

supports distinct data and voice channels.

Asymmetric digital subscriber line (ADSL) broadband can be deployed cheaply and quickly (clients can
often easily install their individual ADSL modems). ADSL is widely available, but asebeci for

more reliable performance and higher speed many are shifting away from it. ADSL speeds can slow
down because of bad wiring in home, ISP congestions, and interference from other electrical devices.
In addition, the connection speed over thetdisce degrades, meaning that locations that are away a

few kilometresfrom the local exchange cannot achieve the maximum possible download and upload
speeds. The theoratimaximum upstream rate of 64®i/'s and maximum downstream bit rate of 6

Mbit/s are definite by the standard. In the next standard ADSL2 are applied more efficient coding and
modulation to expand theguality, bit rate and coverage.

Very highspeed digital subscriber line (VDSL) is the second generation of broadband that allows for
better symmetrical data rates accomplished by more frequency bandwidth to the copper wire

addition and using enhanced modulation techniques. VDSL is used to deliver high speeds over small
distance in the phone copper network. Upload speed of 12Mbps and 50Mhfisrafioad speed is

achievable over distance of a few hundred meters. VDSL can outspread fiber optics networks, using
configuration |ike “fiber to the cabinet”. That
way to the household, while stilllalving for faster speeds than on all copper networks are possible.

The enhanced form of VDSL is the VDSL2, that can provide even quicker speeds up to 100 Mbit/s for
less than 300ne t distantes, by reducing interference and extending distances. In Eisdging

used to extend the life of copper networks, providing faster broadband lacking the cost of investing

in fiber networks to the home.

Data over Cable Service Interface Specification (DOCSIS)

DOCSI S is a standar d f ossiorhovegthe-pesert mfthstructufe ior mat i o r
delivery of cable TV. Operators of CATV systems use it to provide Internet access to their clients
simultaneously with the distribution of video signal over a hybrid (coax + optical) or only coaxial

network. The oiginal DOCSIS standard was created in the U.S.A. and thus it is reliable with American
standards for cable transmission of TV signals (channel width of 6 MHz). The cable operators in

Europe use the PAL standard, that is with 8 MHz channel width. Thésnsabon that modifications

of European standards have been created, t he s«
their wider bandwidth afford higher downstream speeds.

The first two versions of the standard take usage of one transmission charbathinirections.

DOCSIS 3.0 is the third version and to increase speeds, multiple channels can be united in both
transmission directions. DOCSIS 3.0 technology increase the network throughput up to 120 Mbps for
upstream and 160- 240 erdhbgers. Bit this spebd isvahaed betwaan clientsr
There might be from 50 to 1000 subscribers in a wired node sharing the bandwidth. Each subscriber
will not gain more than 160-240 Mbps downstrear
shared betweae all clients. Although cable modems are represented by some of the similar
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drawbacks as those of xDSL networks, the key plus is that transmission rate does notstepend
powerfully on the distance.

Optical Cable Access Networks (FTTx)

When mentioning optial access technologies, it means network architecture where the line from the
internet provider’s headquarters to the client
They are common known by the term FTTx, where X characterizes wherenermjstical line (its

start is always at the provider).

FTTN (Fiber to the Node)

Fiber-optic cable, with this kind of access net
certain area and it i s | oc iommettesanvhy frandtle end uge3.0 m. ¢
By copper cables is established the connectiomfthe cabinet to the user (coaxial cable or

telephone pairs), using variations of DOCSIS and xDSL protocols. Typically, the range that the
distribution cabinet serves had a radius of 1,5 km. That type of architecture is the cheapest for
employment from tke FTTx set, because it uses the existing copper infrastructure on maximum. At

the similar time with the broadband service consumption development, the possibility to meet the

request for higher speeds is very restricted due to the big distance of theabptible from the client

device and the limits of access protocols working over copper cables.

FTTC (Fiber to the Curb)

The network type fi ber -RTDBCnetwoeksfer ane bf the mostmmon Kk n o\
economical and simplest ways to growth the barmdhv of networks and deliver new services to
clients. By FTTC networks, the optical cabl es f
supplied with electronic distribution facility. From the curb to users are passed quality twisted pairs

(FTP type)that unlike usual telephone pairs are with much improved technical parameters and

quietly shorter length (up to 100 m). Those pairs spread signals at speeds of up to 100 Mbps or even
higher.

FTTC is principally a special case of FTTN, by means afdtieri@f the fiber cabinetwithin 300

meters from the subscribers, i.e. it serves a smaller range and fewer number of clients.
Consequently, in reality the last portion of the access network (last mile) is reduced, which lets the
use of technologies syorting higher access speeds, VDSL for example. FTTC access networks are
most frequently implemented upon the developmerft\wDSL2.
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Figure 3Diagram of Several FTTx Systems

Owpttical Fibers Metallic Cables

JETTN

JrrTC

I FTTB

JETTH

Source: Wikipedighttps://upload.wikimedia.org/wikipedia/commons/9/9e/FTTX.svg
FTTP (FTTD, FTTH, FTTB)

The main concept in the progress of next generation access networks is grounded on the idea that

the optical fiber must be used as a medium transfer agljco the subscriber, i.e. to create
connection with him over the so-termed FTTP (Fi
net wor k, the optical fiber from the core networ
the Premises is theniversal name of architectures wherein optical cables reach the premises where
subscribers are located. The architecture is separated into FTTB, FTTH and FTTD, depending on the
last point of terminating fiber cables.

In FTTB (Fiber to the Building) the ioptable is ended in a shared premise (or basement) in the

building, while for distribution of signals to the end users in the building diverse transmission

medium is used (typically UTP cable, coaxial cable, or wireless connection). In fact, FTTBds a hyb
solution where the final connection between the end user and the hub is constructed on copper

cable with enhanced transmission features (structured cabling systems). From that viewpoint, FTTB
access networks have alike features to those of FTTCwBhlVD t echnol ogy .- Unl i ke
point connectivity solutions, here the linking fiber from the optical distribution cabinet to the

building would be used by several clients, by which the optical connection could be understood as a
backbone of the accesgtwork.

I n Fiber-to-the-Home (FTTH), end of fiber cabl ¢
subscriber, whereas in Fiber-to-the-Desk (FTTD)
computer or laptop.

FTTH is a completely opticdddr solution, founded on the development of fiber cables for end to

end - from the distribution cabinet in the | ocs:
capacity to reach in both directions speeds from 1 Gb/s to several Gb/s per user.drcthiscture,

the whole copper infrastructure is changed with an optical one, together with the copper distribution
cabinets.
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The key difference between FTTB and FTTH is that in the first one the optical infrastructure is

established to a certain distrihon cabinet or a shared optical network apparatus, that is used by
several households. The household infrastructure on the inside is built on copper pairs, based on
XDSL or UTP Ethernet solution alike to FTTC. Nevertheless, FTTH and FTTB are oftes tiewed
same scenario, when they are comparablégmms of prices and throughput.

Architectures of Optical Access Networks

Three chief approaches exist to the progress of optical access networks. The first one uses an optical
access network that have pot-point topology with dispersed optical fibres for each client. This
architecture of an optical network is the simplest, constructed analogical with traditional telephone
net works - clients are separatel y.Besoesthect ed t o
simplicity, transmission opportunities in this architecture are huge, since only one specific client uses
the fiber resource. Alternatively, the usage of fibers is to a greatest extend uneconomical. This kind

of connectivity (direct fiber) isften provisioned by newly entering operators in the marketplace, in
direction to quickly connect new clients at lower expenses.

The second method is the usage afancentrator(remote switch) close to the end subscribers,
which purpose is to minimize ¢hnumber of optical fibersThe third approach for the construction of
optical access networks is by putting only passiptical technologies and components along the
way of optical signals from their sourcestheir subscribers. In these kinds of netwerare used
attenuators, gotical splitters, isolators andptical filters.

Networks with collective resources of the optical fiber could be pasgtassive Optical Network
(PON) and active - Active Optical Net wor k ( AON)

Active networks among the providers’ headqguart e
network is endegconsist of one or more than a few cabinets with active equipment carrying out

routing and switching functions. Active networks range larger distances from the office of operator

to the client, since a portion of the network roles (second and third lef/die OSI model) are

transferred close to the client. Therefore, the cost of fiber cable is reduced (single cabinet can serve

up to 1000 wusers) and addit iioearadinplifiedandheduced.aci | i t

At the passive networksra used passive optical splitters in intermediate points of the network,
transmitting the similar signal to a group of ¢
of clients are encrypted, pack ot fidemo thelspditterp per at «
where the signal is multiplied and transferred to the subscriber over a separate fiber. Because of the
encryption, user has separately access only to the signal mentioned to him. Conferring to the FTTH
architecture, the line conection from the service provider access point to the subscriber consists
completely of optical fiber. The fiber ends in the workplace or home of the end user. Hence, each
device in the client’s |l ocati onstoaswitcHingpok ed vi a
situated at the service provider, or to the optical splitter, which sequentially is connected by means

of a discrete power supply fiber. Every customer, in passive optical networks, is linked to the optical
network by passive optical kfper.

The welfares of FTTP PON are associated to:

1 The usage of purely passive components among the central office and the client, which leads
to a lack of active equipment in the network, explicitly there is no necessity to lookfor a
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appropriate locatn for cabinet equipment, to provide air conditioning and electrical power
etc.;

T Fewer requirements for investments in fiber
external cabinet etc;

1 Reduced space requirements in LE, as in LE end fewer fibenaaoder trenches;
1 Fewer operational costs and less maintenance.

The drawbacks are chiefly related to higher costs of optical fiber and the coverage of shorter
distances.

By the outstanding transmission qualities of current optical fiber, passive opgbabrks have no
limitations in terms of topology which can be realised, such as token ring Higlayay or a mixture
of these.

Another Wireline Broadband

Although cable modem, DSL and FTTP technologies account for closely all worldwide subscriptions,
additional technologies comprise Local area networks (LANSs) that are EtHmrsed and Broadband

over powerline (BPL). Wireline LANs can connect numerous subscribers in a big building like business
offices or apartments. Typically, the users are connedieettly to an Ethernet or fiber backbone,

where through the LAN is distributed the broadband access. Some nations describe the LAN
subscriptions as a distinct wireline broadband access type. LANs could be wireline (using twisted pair
or coaxial cable [LGeT or Cat3]) or wireless, created on the IEEE 802.11 or 802.3 standards. They
are commonly placed within a public access facility or a home.

Broadband over powerline for providing higheed Internet access uses the electricity distribution
network. BPIfunctions by separating data traffic from the flow of electricity. That separation
happens by using a higher frequency to transport data over the copper wires, united with encoding
techniques that segment data traffic into several {pawer signals or thizextend the bitstream

through a wide bandwidth (Kelly and Rossotto, 2012).

Mobile Broadband Access

The vast success of cellular telephone service confirms the appeal of wireless technologies as a local
access solution. Reasons for their success contangb®rmally cheaper and easier to deploy than
fixed line solutions and users’ affectioen for 1
term prospect for widespread mobile access to the Internet, by means ofgendration wireless

networks holdthe technological capability to deliver bit rates at close equality with current wired

options, however not yet at the similar price points. The aptitude of carriers to offer these services

will hang on to whether enough radio spectrum can be allocatednfobile broadband services and

whether innovations in conservation techniques of spectrum can help providers to meet customer
demand.

Mobile services are distributed over a variety of radio frequency spectrum bands, with basic services
being accessible agifferent bands in diverse countries. Common used bands are 850 MHz, 900

MHz, 1800 MHz and 1900 MHz, along with 2.6 GHz
handset). In terms of data speeds, 3G (thijeheration) mobile broadband speeds for ddeand

range from 384 Kbps (using-@DMA technology) to more than 42 Mbps, delivered by high speed

packet access technology (HSPA).
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For most of the people, mobile broadband is the best alternative to wireline services. Though mobile
broadband does not havéé reach of satellite broadband, it is widely available, providing services in
regions where there is no cable or DSL connectivity. One of the advantages of mobile connectivity is
that it allows for internet from anywhere, contrasting the fixed line corimgcwhich is not much

usage to a user when she or he leaves home. Nevertheless, drawbacks of mobility become seeming
in terms of pricing packages, as the beatue monthly packages are with lengthy and expensive
contracts. There are as well places whtre infrastructure does not exist or the signal is weak,

which offer a bad experience for clients. Worldwide, it remains much more expensive to use mobile
broadband services than fixed broadband for transmission of huge volumes of data. That creates a
drawback for retrieving virtual private networks (VPN) or using multiplayer gaming via mobile
broadband. Such services and products can be delayed by variable latency times and slow upload
speeds initiated when mobile network services is weak. Contradictiege tis a fact that migration
between diverse operators is very easy and the coverage sometimes extends into regions that
wireline solutions may fail to reach.

WIMAX

Worldwide Interoperability for Microwave Access (WiIMAX) is an alternative to xDSL, cdbilbex

optic networks, it allows highpeed voice, data and video transmission with a speed of 75 Mbps and
more. WIMAX combines the benefits of ¥lias the connection speed and 3G as a wider coverage.
WIMAX provides a stable radio link and achievesarease in transmission speed for each following
user. The technology is presented in two separate versiomsbile WiMAX (which is also often
mentioned with the name of the standard 802.16e) and fixed (802.16d).

Wi-Fi

Wi-Fi refers to the IEEE 802.11 fhmuf standards specifying wireless local area networking over 2.4
and 5 GHz frequency bands.-Wiis not typically deployed as a commercial local access network; it is
used most often to redistribute a broadband connection to a wigl@up of users in haes, offces,
and “ hot-&ipeohhotogy’has\gtine through several updates that provide varying speeds
depending on the frequency and version used (see Figuria 2016 were introduced new standards
which will provide to diverse usage scenarios. [Hbest 802.11ad standard working on the 60GHz,
that candealwith the problem of enormous file transfers and the fairly new 4K movie streaming.
Standard 802.11ah (HaLow) facing the problem of the current Wi Fi networks, range and power
consumption. The fure 802.11af, that WiFi network will make usage of the television spectrum
frequencies extending between 54MHz and 790MHz, creating it one of the longest WiFi network
range but without the huge speed disadvantage that HaLow networks will meet.

Figure4: WiFi speeds
Standard Maximum Speed Frequency

1.2 Mbps 2.4 GHz
54 Mbps 5.8 GHz
11 Mbps 2.4 GHz
54 Mbps 2.4 GHz
150 Mbps 2.4 &5 GHz
800 Mbps 5 GHz

Sourcehttps://propakistani.pk/wpcontent/uploads/2016/01/Captures.jpg
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IMT-Advanced

For several years, the ITU has been occupied on standards for the nexaiimmer wireless

systems. It distributed a circular letter, in March 2008, specifying the provisions feAdvVdnced
(International Mobile Telecommunicatiossdvanced) networks. One of the requirements, with great
significance, is peak data rates of Md0ps for high mobility and for low mobility 1 Gbps. In 2010,
the ITU publicised that two technologies encountered the requirements forAlManced: Wireless
MAN-Advanced and L¥&dvanced (ITU, 2010).

LTE and LTAdvanced

In 2004 started the development @ TE mobile network standard. One aim was to reach higher data
speeds to provision the progressive growth of Internet access over mobile phones. Initially, the
targeted speeds were 50 Mbit/s for uploads and 100 Mbit/s for downloads. LTE uses Single Carrie
Frequency Division Multiple AccessSIMA) for uploads and OFDM for downloads. LTE is planned
for flexibility of frequencies, with bandwidth requirements fluctuating from 1.25 and 20 MHz and
support for both unpaired (TDD) and paired (FDD) bands.

3G Patnership Project (3GPP) has supported the development of the LTE. The 3GPP Release 8,
distributed in December 2008, formulates the foundation for primary LTE deployments. It has
theoretical maximum upload speeds of 75 Mbit/s and download speeds of 30@sMhidirection to
meet international requirements for fourtigeneration (4G) mobile networks, 3GPP advanced LTE
Release 10 and Beyond (EAd@vanced), that was submitted in October 2009 to the ITU (Kelly and
Rossotto, 2012).

The first LTE deployment iheé world, was by TeliaSonera when it at the same time launched
networks in Oslo, Norway, and Stockholm, Sweden, at the end of 2009 consuming the 2.6 GHz
frequency band (TeliaSonera, 2009). In 2014, the first Bulgarian telecom operator that launched 4G
in urban areas of the country was Maelecom (Max Telecom, 2014).

Satellite

Separately from its part in the backbone and international segments of the broadband supply chain,
satellites are as well used to deliver direct user access to broadband servidely, iImsemote zones
where fixed line broadband is not obtainable and there is no terrestriatiged wireless

coverag€’ The customers uses a dish or satellite antenna that is linked to a satellite modem. Speeds
fluctuate relining on the weather, antea, and the satellite technology. For some applications, like
gaming, an issue can be the latency. Though they serve precise niches, because satellites do not
propose the similar price to quantity ratio per other broadband solutions.

5G Wireless

Currenty, there is no defined clear standard for fifth generation wireless systems, but there is
recognition that in the few years there would be a further advanced wireless technology than the
current 4G standard. The employment of standard under a 5G umliifedlg be around the 2020
year. If implemented, it is anticipated to deliver wireless communication with nearly to limitations,
which is why some specialists are referring to the provision of 5G technology in relat@mneadf

2In the United States;lientsin remoteregionswithout wireline broadbandiccessibilityvere offered a
discount for satellite broadband acceg@scluding no equipment or installatiorharges) through the American
Recovery and Reinvestment Act. See HughesNet, “Freq!
http://consumer.hughesnet.com/fags.cfm.
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wireless world (Churi et al2012). The fiftlgeneration technology is also observed as a means of
creating novel features to the mobile world, for instance, multimedia newspapers and watching
television programs with the clarity of afttahigh-definition television.

2. Broadband sate in European Union and the world
Worldwide

At the end of 2016, almost six billion people, that is 84 per cent of the global population, live in a
region that is covered by a mobilgoadband network (3G or above). The new LTE networks have
spread rapid} over the last three years and today grasp almost 4 billion people enhancing the quality
of Internet use (ICT Facts and Figures, 2016). Accdaalihg International Telecommunication

Union, in 2016, almost 1 billion households in the world have Intemoegss, of which 60 million in

India and 230 million households are in China. In Europe, 84% of households are have Internet
access, compared globally with half of all households. The graph below shows the internet
penetration by region in 2016.

Figure 5ICT penetration levels by geographic region in 2016
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Figure 6: ICT penetration levels, by level of development, in 2016.

B B B R
a o o

adband  Mobile-broadband  Households witha  Housel

Individuals using

{I

tons subscription iter Imiter

the Internet

World Developed countries  m Developing countries  mLDCs

Source: ITU.

These charts demonstrate the continued and substantial digital divide between areas and between
developed and developing countries. Although penetration rates for mebdiular subscriptions are
high in all areas, and in four of them surpass 100 subscriptions per 100 inhabitants, they are still
significantly lower in the Africa and Agtacific regions.dhetration rates for broadband networks as
well as internet and computer access are also higher in the Europe, CIS (Commonwealth of
Independent States) and Americas regidhgs also shown that Europe is a leader in most of the
categories of Internet seices per 100 inhabitants/household, for instance in household with
internet access.

In the recent report by Point Topic (2016) has been revealed that during Q3 2016 the full number of
world fixed broadband subscribers raised by 2.25% and now stanceg.dt@ilion, the growth

majority has been increased by pure fiber optic connectivity (FTTH/P). In the developed economies
(like UK, USA, Germany etc.) fixed broadband markets are highly replete, the growth rates are staying
still and even falling in someses, while in East Asia the situation is different and now it accounts for

a stunning 70% of all net adds and a significant portion of that is due to China. Parallelly, the entire
Europe correspond for about 18% of growth.

Technology trends

Naturally, ast is shown on the chart below, there is a big regional difference in the kinds of used
broadband technologies, thru Africa being almost dependent to copper based lines (DSL, ADSL etc.),
the cable (DOCSIS) networks still dominated in the Americas. Theblawrwhcopper lines still hold

strong stand in Europe and also in other regions of the world. Even though they remain gaining a
clear decline as subscribers progressively upgrade to faster fibre optic and hybrid fibré FHTTKC

VDSL) based solutions.
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Figure 7: Technology market share by region, 2016.
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Over the last 2016 year, the figure of copper lines has diminished globally by 11.6%, although
ultrafast FTTH/P facilities have enlarged by 76.9%. This is barely a disbelieEberéuss countries
around the world have started to outspread pure fibre optic lines, which over the extended term
must replace entirely copper connectivity.

Nevertheless, it should be pointed out that the impact of China is skewing the global stafisiits.

added closely 41 million FTTH connections in the period of six months to the end of September 2016,
which globally established 89% of all FTTH net adds over the equal period. At the same time, fixed
wireless networks are progressively giving way T& based Mobile Broadband services, which is
presented as one technigue to get homebased broadband in numerous countries and areas, for
instance Eastern Europe and Scandinavia.

In the report is noted that the yearly growth in Satellite has slipped fro8%s-among Q3 2014 and
Q3 2015 and over the past year is +4.6%, which can be because its feasible market has reduced as
competing fixed line networks advance their coverage.

On the other hand, the figures of cable based (DOCSIS) broadband technologeartipte, Virgin
Media, UK) remain to preserve a nearly unchanged stage of 6.8% annual growth, which is partway
because the technology has been relatively effective at quickly and inexpensively rolling out
broadband upgrade@oint Topic, 2016).

Broadbandn European Union

The European broadband market is developing at an accelerated pace, making some European
countries world leaders in this field. Some differences currently exist in the provision and usage of e
services and quality highspeed internet acdessveen different regions in Member States

countries, and between Member States themselves. The European Commission sees as the main
obstacle to the growth of broadband is the deficiency of a more competitive environment and some
regulatory weaknesses.

The dynamics of the European economy largely depends on the development and introduction of
novel technologies. Access to high speed Internet via broadband opens serious opportunities for
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growth. European Commission has identified a few tools that can biegkeh on local level to
improve accessibility to high speed Internet.

In report for the digital progress in EU (EC report, 2016) was stated as an overvidagitat

broadband is accessible by all citizen in the EU, when all main technologies are aahfitdes to

the premises (FTTP), xDSL, cable, LTE, HSPA and Satellitg)ir€lizes and fixed technologies

cover 97 % of all EU households. It was also defined that Next Generation Access technologies are
available to 71 % of EU homes and can deliv@0avibps or more download. In the middle of 2015

the total coverage of 4G mobile (LTE) internet access enlarged by seven percentage points from 2014
and reached 86%. However, the coverage in rural areas is considerably lower for fixed technologies
(91 %)and particularly for NGA with only 28%.

Market for fixed broadband services in 2016

The EU broadband market continues to grow with 167 million fixed broadband lines in 2016 and
about 6 million new lines (1.1% annual growth base) rmdlainsone of the lagest in the world. At

the middle of 2016, the 32.7% of the population in the EU was subscribed to fixed broadband
internet connection (see Fi@). Eight Member States are reaching 35 per cent or more of
population. In the best performing countrie®Netherlands (43.8%) and Denmark (43.1%), more than
two fifth of the population has a broadband connection, a substantial proportion of them is using an
infrastructure that is not own by the incumbent operator. Immediately after these countries, France
is rankedand hold value of 41.1% on this indicator.

Figure 8: Fixed broadband penetration, July 2016.
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NGA subscriptions went sharply up in the last two years, but only 41 % of all subscriptions in July
2016 are NGA technologies as it is shown inctinert below. Over 75 % of all fixed broadband
subscriptions in Belgium and Romania are NGA, whereas the same proportion is less than 10 % in
Cyprus and Greece that lagging of the other Member States.
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Figure 9: NGA subscriptions as a % of total fixeddiraad subscriptions, July 2016.

NGA (FTTH,FTTB, VDSL, Cable Docsis 3.0 and other NGA) subscriptions as a % of total
fixed broadband subscriptions, July 2016
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Market for mobile broadband services in 2016

Mobile broadband represents a fagpward segment of the broadband market and a major source

of revenue growth for mobile operators in the EU. Therefore, the mobitevaireless technologies

are becoming more important for responding to the need for broadband communications services.
The transition from fixed to mobile technologies can also be an important factor for the delay in the
development of fixed broadband concigons. It is noticed that some of the countries with the

lowest rate of growth of new fixed broadband connections, demonstrate high growth rates of mobile
broadband penetration.

Around 80 % of total active mobile SIM cards use mobile internet. In Pdlaremburg, Estonia and

the Nordic countries, there are now more than 100 subscriptions per 100 people, while in the usage
proportion is still below 50 % in Greece and Hungary. It is indicated that most of the mobile
broadband subscriptions are activated smartphones rather than on notebooks or tablets.

Figurel0: Mobile Broadband penetrationall active users, July 2016.
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In the chart below can be seen that up to 83 mobile broadband SIM cards are active per 100 people
in the European UniorT he growth is progressively linear over the last four years and every year
around 40 million new subscriptions is added.

Figure 11 Mobile Broadband penetration at EU level, January 2QQ8y 2016.
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The trends of broadband development in Eldmber States illustrate that for a very short period of
time, highspeed and ultrahigispeed Internet has become one of the foundation of the modern
economy. This provides a strong base for Member States to support the usage, accessibility, and
deploymentof new broadband infrastructure. Accordingly, they can take full advantage of the
provided benefits as well as strengthen and support Europe's competitiveness in global market.
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Chapter 4

1. Telecom and technical market history of Bulgaria

Bulgaria was imgrtant telecoms and computer electronics manufacturer of the COMEC®Ne

period from 1970s until 1990. Bulgarian computer and computer associated exports equalled to 48 %
of the nation's total export. In 1989, telecommunications and electronics adceduor 25 % of the
Bulgarian industrial production and overall 130 thousand people were labouring as well as 8,000
hightlevel engineers. Owed to this industrial history Bulgaria had a comparatively high fixed
telephone line penetration (ARC Fund, 2002).

After 1990, that industry collapsed completely. Leaving numerous people with knowledge about

software and electronics, but without an occupation as the technology dramatically changed. The
economy has stabilized since 1997, though already in 1995 some ofdre entrepreneurial people

had begun the first saleable Internet Service Providers. With the novel technologies, there was a
noticeable lack of skill, but also open field for innovative indigenous-afzst The public in Bulgaria

rapidly gotusedtotae per sonal computers and Internet thru
change away from using public access points has been resulted in 2004, by means of the households
increasingly buying computers and an Internet access connection.

Factually, (since991) there have been relations among the Bulgarian incumbent BTC and OTE and
KPN Telecom operators. Nevertheless, in 2000 the government of Bulgaria measured too low the
take-over bid by their consortium. Shortly after their refusal the Teleawash of 201 happened.

Efforts to sell off to external investors got delayed until 2004, when BTC was traded to Viva Ventures.
Now, it is renamed to Vivacom amow is the operator that provide the widest range of telecom
solution in BulgariaBecause of the proloregl sale of BTC, first in 2004 ADSL was launched. After the
market was liberalised in 2002, at which point BTC was not yet traded, the unreachability of the duct
and copper network strappingly stimulated CATV firms and ISPs to find their own way andwvith ne
selfconstructed networks to launch broadband services (Rood, 2010).

Nowadays the broadband market in Bulgarian is characterised by two types of ISPs:

Firstlevel ISPs organisations whose main business is in offering broadband internet
connectivity toend users countrywide and serve as per primary internet providers to all
secondlevel ISPs. Fir¢vel ISPs also offer to the large company clients and have established
international backbone with the chief European internet exchanges.

Secondlevel ISPs typically operate within a single town or several adjacent cities. They
generally deliver internet connectivity and associated services to small business and end
users.

In Bulgaria, the number of secoielvel ISPs has noticeably varied. In the yea®183jotten to more
than 150, but after sequences of acquisitions and mergers the figure fell to abed &0ns in

2001. Nevertheless, with the creation of the new broadband networks to avoid Vivacom (BTC), the
chiefDSkprovider, their number hadhlown upto 670in 2009

The beginning of the broadband market

4The Eastern European mirrorganisation to the Western European Economic Community
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Relatedto other statesin the EU, the irdrmation society in Bulgaria started to develop on later time
The Bulgariabroadband market was nearhon-fictional in 2005andthe broadband penetratn
wasless than 1 percent of 7million population.

But around in the last decade the households with fixed broadband connection were raised from
26% to 63% of all households, respectively in the 2010 and®2Ukétsolidgrowth of broadband
subscribelinesto the homeand emergence of highpeedservices couldbe mostly creditedto the
efforts of local LAN servigeoviders. Theiprovision answerethe growing neec&amongstclientsfor
aninexpensivebroadband product, witlguality of connections antigh speedsBefore couple of
years, broadband LAhaddeveloped into thdeadingtype of access technology usage

One of the key reasons for this market situation had been the leading position of previousty state
owned incumbent BTC (now rebranded te@atom), which delayed up to 2005 the deployment of

XDSL. For years, in Bulgaria the fixed telecom market has been considered by the clear dominance of
the incumbent and limited competition, even after the liberalization of the market in 2002tand
BTorivatizationin July 2004Since theaccess to theuct andcopper networks was impossible,

CATV firms antBPs decided tdiscovertheir own way tointroducebroadband withsmallselt

constructed aerial cable networks.

In the beginningthese networks wereonstructedon an amateubaseand with minimal regulation
by national orlocalgovernment the result was aituation where LAN operatoggositionedtheir
cables in the privatareaby crossingoverhead cablesrosswayshe gaps oflat blocks. In other
situations, they had accessed tHactsof the incumbentwithout anyapprovalor payment.

Individualswere wiring up theineighbourhoodwithout regulation by the local or national

government keepingoperational andbuilding costs low. Thedittle costshave been arucialdriver

for the fastgrowth in both thefigure of LAN oprators and their subscribers. Then, typical 10 Mbit/s
broadband LAN subscription cogter month2 0 Bul gar i aaroundd5BGNRIB0 . 22 ) ,
Mbit/s subscription(Rood, 2010).

Currently at the end of 2015, the total number of firms registered with CRC with the intentions to
provide data and / or internet access services are 921 and compaitbeé farevious year, an

increase of 2.7% was recorded. The number of enterprises, providing real services for Internet access
and data transfer is 669 as for an annual growth rate of 4% (or 25 more businesses) is reported as
compared to 201%

Market consadbation aroundyear2010

The Bulgarian broadband market hiagprogresgo consolidaten the last decade. In the end of the
last decadenumerous of the smaller networks had merged or leen taken over bpigger
operators. Cable operators hdxben thekey drivers of consolidation, taking ovérms offering
broadband serviceBy LAN network$ provide Internet with speeds that, due to technical
limitations, could not beaeachedovertheir own networks.

These cable operators nawstallLAN networks anthey along withTier1 ISPs had made heashds
and weredistributingIPTV an&/idecon-Demand at HDTV quality. TH21SPs oftemustbring closer
to their networks edgdiber backhaul oswapcapacity on their switches forovisionthese heavy

5 http://digital-agendadata.eu/charts/countryprofilesthe-relative-position-againstall-other-european
countries#chart={"indicategroup":"broadband","refarea":"BG","timeperiod":"2016"}
6 Data from CRC annual report for 20h&p://crc.bg/files/_bg/l_final 2015.pdf

50



applicatims. There watherefore a steadyspecializatiorassuming: TieR emphasison the
distribution plant and Tiefl on the morelT concentrated servigalatforms. Still most Tie? ISPs
havefor uplink to the Interneimore than one Tied ISP.

According to theRood (2010jhe typicalarrangement between Tie2 ISPs whassistvillages and
towns outside thamain cities / backbone Pointsf-Presence is that the fibepadis invested by the
Tier2 ISP, but the Tiet then leases a fiber pairue this cable wheis neededto reach a business
client in the town

Anothersignificant driver for théndustry consolidation had been the restrictioiagd down bythe
regulator CRC, which forcéd\N operators t@ut underground their fibeoptic cables. Before 2009,
no actionsfor the unregulated situatiomad been taken to overcomg but that legal amendments
hadspecified the CRC the right to fine providers for cables that are thrtheghir. And after that
many ISPs have been fined.

The Bulgarian government tried increase internet literacy

Despite growing availability and acceptance of broadband in the last decade, in Bulgarian the
absence of computer and/or internet skills remained high. In 2006, survey data from the National
Statistics Institute of Bulgaria eWved that Bulgarian households owing a computer was only 21% of
the total, related to the EU average of 60%. Particularly in the rural regions of Bulgaria, the
availability of IT skills and computers among the population remained low. The Bulgarian
government, understanding the need for improved IT skills, together with other organizations had
launched a sequence of skdévelopment projects. Samples of projects are:

- The iCenters Projeetstarted in 2006, this partnership between UNDP (United Nations
Devdopment Programme) and the Government of Bulgaria, provided IT related services to
people in communities, which are small or economically underdeveloped.

- The project for home internet for teachershe Ministry of Education and Science provided
to the teachers a monthly reimbursement for homebased internet access.

- The SELF projecintroduced by ISO8ulgaria among others, that project intended to
provide a platform for the collaborative sharing and formation of free training and
educational materials oopen standards and free software.

Later, there were signs that the government IT stimulation programs are paying off. The homebased
internetfort eacpeopéct had been an achievement and he
interest in ICT usage. Accaordito Rood (2010), there were closely 47,000 teachers participating in

the project at that time. Instead off a big contract between the Ministry and a single internet

provider, which would have enforced them to obtaining ADSL with the incumbent Vivacsas it

adapted to the very fragmented broadband market.

A database was created by the ministry, where all ISPs in Bulgaria, keen to offer service to teachers,
could record their prices and offerings into that database, which occasioned in 28,000 different
packages / prices entries. Educators could select their own broadband ISPs and package as per the
ministry provided them a monthly refund of BGN

The major Bulgarian training program, established and realised by iCentres, has been successful and
has educated around 45,000 people in basic IT skills. However, that training program was a practical
divergence from the original UNBitiative to form these iCentres. The Interneta faéds
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telecentres were noticeable too late. At the same time asftwlities were arranged, the Bulgarians
stopped using them and took Internet for their home.

Current use of internet

Nowadays, the statistics from the National Statistics Institute of Bulgaria showed that Bulgarian
households owing internet access at hoare 63.5% of total in 2016vith broadband type of

connection are 98.8% of all household with internet. Also, is visible from the statistics that more
experienced uses with people deploying it for productivity and work related purposes (Sending /
receivirg emails) as well as participating in social networks, but not only for information searches
and leisuré Nevertheless, on average, Bulgarians engage in online actions much less than other
Europeans. The internet users in the country engage on smaitestiat in online transactions such

as online shopping (27%) and online banking (7%). These statistics have also diminished compared
with last year (EDPR, 2017).

Nevertheless, the last repofor Digital Economy and Society Index by the EC show that oméne a
58% of Bulgarians. As it is shown on the figure below, two thirds of inhabitants do not have basic
digital skills and the number of STEM graduates have not incredsspitegrowing demand from

the labour market.

Figurel2: Human Capital, Bulgaria BIE2017

Bulgaria EU

DESI 2017 DESI 2016 DESI 2017
value rank value rank value
2al Internet Users 58% | 27 55% 27 T9%
% individu 01 01% 2016
2a2 At Least Basic Digital Skills 26% Jo| 28 31% 27 56%
% individu ] o1
2b1 ICT Specialistss 2.3% *r‘ 22 1.9% 25 3.5%
% individu 2015
2b2 STEM Graduates 14 22 14 22 19

Source: Digital Economy and Society Index 20Rilgaria, European Commission

Some IT companigbave setup their own academies and offer extensive IT training to students, but
still, the Government does not recognise this method of alternagidecation. The Digital National
Alliance (DNAholds many initiatives targeting a&ducatingthe digital skill§ree of chargeof

different groups-teachersstudents women, etcPresently the DNA is undertakingpenject
togetherwith the Ministry of Edcation and Scienca@mingprimary school teachersince they are
crucialin distribution of digital skillsA new lawexpectsadditional time for teachers tadvancenew
skills and thentention of the project is tdit in the use of technology much moieto the

educational process and to lmeore attractive(EDPR, 2017).

Bulgaria coulgbrofit from astrategy ofdigital skills fotrainingthe workforce with theessential
digital skills and supportinggmainingprivate initiatives According to the EDRR017), he MTITC

7 http:/lwww.nsi.bg/en/content/6099/householdsvho-haveinternet-accesshome
8 http://www.nsi.bg/en/content/6109/individualsusinginternet-personaipurposes
9 Including Telerik, SoftUni, VMware and SAP
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started the development of that king sfrategy. It willhold measuressubsidisednostly by
European Structural and Investment Funiélsr 2018 are scheduledgovernment related skills
projectsandare counted inthe Roadmap of the@vernment Strategy

2. Bulgarian Broadband Market

In this sectionmarket revenuesthe penetration, coerage, trends in client pricesnd future views
are observed.

Market revenues from 2015

According to CR@Communication Regulation Commissiogport for year 2015°, the total volume

of the electronic communications market in Bulgaria is start almost unchanged compared to 2014,
amounting to BGN 2.505 billion. The accessible data indicate that the overcoming of the negative
trend of decline in the volume ohe market continues, commenced in 2014, with the total volume

of the market of electronic communications in 2015 accounted for 2.9% of the total GDP of Bulgaria.

The revenues from segment "Data and Internet Access" amounted to BGN 403,332 million,
increasng by 9,3% compared to 2014. The retail services amounted to BGN 360,942 million and
increased by 9,5% compared to 2014 while revenues from wholesale services reached BGN 42.391
million and reported an increase of 7.2% compared to the previous year.

The daa presented shows that in the overall revenue structure of the segment no

There are significant changes and it ans relatively stable. Biggestlative share (77.8%) are the
revenues from retail Internet access servioghjchin the past year reacheBGN 313,944 million

and reported growth in absolute ters8.1% compared to 2014n 2015, the number of subscribers

of Internet access services in the country marks an increase even higher than reported in 2014. As of
December 31, 2015, the total numberloternet subscribers (from fixed and wireless Internet

access) are 6 071 815 and increased by 31% compared to the end of 2014. In 2015, the users with
package services (including fixed and mobile access), increased by 52% to 3 418 204, with their
relative share being over 56% of the total number of subscribers using services for Internet access.

Fixed broadband market

Currently, in Bulgaria the total coverage of fixed broadband netwenksins at 95%f households

in 2016 that isslightly below the98%of the EU averageThe policy ambition is that by 2020 50% of

all citizens must have access to 100 Mbps. In 2016, only 8% of the population had that opportunity.
The data from DESI 201 6ncerning the Connectivity indicat¢see the first Figuré3below),

Bulgarias performance is below averagethe EU, there is a lag in the development of broadband
networks in BulgariaAccess to 10 Mbps have 96% and access to 2 Mbps have 100% of all household
fixed broadband subscription.

0 http://cre.bglfiles/_bg/l_final_2015.pdf
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Figurel3: Digital Economgind Society Index (DESBnking 2017

Country profile for Bulgaria, Broadband speeds and prices indicators
2016

Share of fixed broadband subscriptions >= 100
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Figure 14: Country profile for Bulgaria, broadband speeds, 2016
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Nevertheless, in rural areas the fixed broadband coverage remains expressively belbu the

average with 81% versus 93%. Networks providing at least 30 Mbpsggestation access (NGA))

are accessible to almost three quarters of Bulgarian homes (74%). But the rural areas remain poorly
covered with only 17%, in comparison with the figurehef EU average (40%)adslow. It is worth

mentioning that Bulgaria's strength is in relations of talgeof highspeed broadband, with more

than half (55%) of fixed Internet subscriptions donation kegked connections (11th in the EU)

which is above th&U average. The figure of 4G coverage Bulgaria is just 66%, which is lagging the EU
average (84%).

11 Sourcehttps://ec.europa.eu/digitalsinglemarket/en/news/europesdigital-progressreport-201 7-country-
profilestelecomcountry-reports
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Table 3: Broadband coverage in Bulga2ial52016

Coverage BG-2015 BG-2016 EL-2016

Fixed broadband coverage (total) Q5% Q5% 98 %
Fixed broadband coverage (rural) £ 1% 5 1% 93%
Fixed NGA coverage (total ) 72% T4% T6%
Fixed NGA coverage (rural) 1 7% 1 7% 40%
403 coverage (average of operators) no data 66% B4%

Source: Broadband Coverage Study (IHS and Point Topic). Data of October 2015 and October 2016.

The lavest fixed broatand price (12Z0 Mbpy i s Thdtithels@ond lest price in the
European Union, in contrasttotiiev er age o flowérddstp88ceThe tHRe EU i

Table 4: Fixed broadband market shares in Bulga€ia52016

Fixed broadband market shares BG2015 BG2016 EU2016
Incumbent market share in fixed 24.3% 25.1% 40.7%
broadband

Technology market shares

DSL 14.3% 12.1% 66.8%
Cable 16.0% 16.9% 19.1%
FTTH/B 42.2% 47.3% 10.7%
Other 27.4% 23.8% 3.4%

Source: Communications Committee. Data of July 20&i5Jaly 2016.

Contrastinglya remarkable progress has been madeBuygariain total on fixed NGA coverage,
reaching more than 3% of FTTH/B coveragdowever because othr Member Stategre continuing
faster for most of the other indicators, Bulgaridrisa group of countries the EU demonstrating
rather slow development.

Mobile market

According to the Mobile Broadband Price Study (Van Dijk) 2016 and EC (see note 4 for Bulgaria),
packages plus mobile broadband on handsets in Bulgaria are expressirelgxpensive than in the
EU on average, costing almost double the average. The difference betwe2® &fid Bulgarian
average prices has even enlarged over the last year. Prices for mobile broadband on tablets and
laptops are more similar with the E28 averages.

12 Source: Fixed broadband prices in Europe in 2016 (Empirica). Prices expressed in EUR/PPP, VAT included.
Data as ohutumn 2016.

55



Table 5: Mobile market, Bulgaria 202616

Mohile market BG-2015 | BG-2016 | EL-2016
Market share of market leader 39% 39% 34%
Market share of second largest operator 33% 33% 28%
MNumber of MNOs 5 5 -

Mumber of MVNOs -

Market share of MVNO (SIM cards) - - -

Source: Communications Committee. Data as of October 2015 and October 2016

On fixed broadband, a person seeking to subscribe to a fixed broadband connection should spend on
average 1.7 % of his/haiégome. Thisumberis higher than the averagef EUof 1.2% Nevertheless

this might be the only reasons for thetumpytake-up of fixed broadband in Bulgaria. Other
explanationssuch aglifferent social interest, demographical,0 n s u bebaviousprefeences for
distribution products, or theaging populatiorrelativelyandlow levels of digital skills in some remote
regionmaybetter explain this state gberformance

Digital Services

The Bulgarian performance respectimgdigital public servicestays well below theaveragefor the
EUand the countryslidtwo positions—in DESI 201&as 23rd an@5th in DESI 2015till, ;e
specificareapresented strong progress tt@pen Data, for which Bulgaria has become a trendsetter
in Europe Top 10. The opeatd portal®is a fundamental wetbased public information system that
lets management and publishing of reusable information in a maefgadable and open format.

The platform is created in a manner that permits complete extraction of the available iafiomor
portions of it. Data are available for free and can be used forammmercial or commercial
purposes, along with for applications development built on them.

Figurel5: Digital public services, Bulgaria, DESI 2017

Bulgaria EU
DESI 2017 DESI 2016 DESI 2017

value rank value rank value

5al eGovernment Users 0% ) 27 15% 26 34%

% internet users (last year) 2016 2015 2016
5a2 Pre-filled Forms 19 < 25 23 21 49
5a3 Online Service Completion n 4| 23 64 23 82

Score (0 to 100) 2016 2015 2016

5a4 Open Data®? 76% 4 7 56% 9 59%
% of maximumn score 2016 )1 201

Source: Digital Economy and &by Index 2017 Bulgaria, European Commission

13 https://opendata.government.bg
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Bulgaria adopted a Roadmap, on 5 April 2G&@6jmplementation of the Strategy for the
Development of éGovernment fotthe time 2016-2020. Itplansthe activities andneasures for the
implementation of thestrategicaims along withthe financial resources required and responsible
institutions.

In June 2016, # Electronic Governance Act wawvised, introducing an importamhange: the

formationof a new State €5overnment Agency (SEGA), theposeof which is toorganisee-

governance policieSEGAniterms of structureparticipatesint he “ El ectroni ¢ Gover
Directorate of the MITCandthEx ecut i ve Agency “El ectronic Comn
I nformation Systems”

The agencyas only beeffunctionalsincel December 2016 and newlynd4 February 2017,
launched its websité. SEGAjoalsto centralise alproceduresassociated witte-Government. It is
tasked withintroducing andssuing controrelated policiesregulations, rulesand good practies in
the arenaof electronic governancdyudget planningstrategic planning and control, coordinating
altogetherinterdepartmental projects andectorrelated policies. The agency is asmountablgor
sustaining the government cloud {®ud), thecertral registers and the communication network of
the State Administration.

In May 2016, aovelElectronic Identification Act wagprovedand came into force on November.
Additionally, adjustmentswere madeto the law on national identification documentghis is a
crucialstepto the accelerated introduction of-&overnment as ibutlinesa unifiedarrangementor
electronic identification obusinesses anditizens. IfppermitsBulgaria to staras of 1 January 2018,
issuing electronic identification cas(EDPR, 2017)

These are some of thegislative anadrganisational changes th#tte countryacceptedin 2016to
overcome thalifficulties that have prevented ftom makingvisibleprogress in thepart of usage and
provisioningpublic services. Bulganigill needto exploiton these efforts and workto delivervisible
andconcrete results.

14 https://www.e-gov.bg
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Chapter 5

Bulgaria, alike other EU countries, should conform with the EU overall rules in the sector. The
liberalization course in Bulgarian telecommunication lagans can be seen in the context of the
process of telecommunication liberalizatiahthe European Iniotately stage thoughBulgariaonly
newly, in 2007, joined the EU, and was in the bottom of the EU statidimserthelessas EU policies
are primarily issued in the form of directives to ltieansferred on thenational level, there are
alterationsin the exact national rules and, accordinglye method of implementation andas well
schedules foenactment

1. Nationalbroadband plan anthvestments irbroadband

T h &atignal Broadband Infrastructufeor Next Gener ati on Access Pl a
2014, Bulgarian broadband strategy. The plan establishedollowingmain broadbandpriorities
until 2010in line with the Ogital agenda for Eope:

1. Providing the chance of equal access to hig
broadband infrastructure, to reach full coverage in the territory of the country at higher than
30+ Mbps access speed.

2. Encouraging the use of services ovaydzlband access networks, so that minimum 80% of
businesses and 50% of households to subscribe to broadband access above 100 Mbps.

The national strategic objectives for the implementation of those two prioriaifede planuntil 2020
consist of:

1 providingfull covelage with next generation access all over the territoryhef country;

1 evolvingfixed broadband networks taccomplish 90 % access at speed of A€ Mbps;

1 ensuring theprospectof broadband access araptic connectivityat speeds abov&00 Mips
to at least 50 % of thhomesin the country;

1 guaranteeinghe opportunity ofbroadband access araptic connecivity with speedanore
than 100 Mbps to dlbusiness organizations

1 developing the optic broadband infrastructucennecting all public indtitions with speeds
more than 100 Mbps

9 prospectof full integration with European optic infrastructures.

0 increasing thesegmentof population that uses thelectronic services anidternet of up to
75%);

0 increasing the coverage amdfiningthe quality of electronic services in thigeld of
healthcare education, administratioetc., grounded on the usage of negéneration
broadband access (NGA);

o promoting andfacilitating theusageof electronic srvices over next generatidsroadband
access by businesses

0 enhancing trust irelectronic services antthe Internetby introducing high security norms
andstandardgNBP, 2014)

Bulgariarbroadband plan has six investment prioriytents Theseaeproduceits broadband target

structure andforeseedifferent measues for* bl ac k ” g raeas’Intemeaf “ whi t e”
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i nvest ment s NBRallbeatesBbhbgaar €27 smil |l i on &1020 gmielyl iaare
white areasThe néwork distributiontechniques wilkest on thepopulation densityConsistent wth

the eGovernance agency, development plahsunicipalsdo not address broadband. detailed

andextensive roadmap has beeneatedto be implemented more effectivelhe NBP As of July

2016, the countnhad anNGA broadband coverage (abd3@Mbps) pioportion of 74% of

household®. Neverthelesghe coverage was only 17% in rural regiagsording to the Digital

Agenda Scoreboard, whichuiederneathaverage ratef the EUof 40% Overall, theNBPhighpoints

the importance of privee investmentgo acomplishnationwideroll-out of ICT higkend

infrastructure.

TheBulgarian aimis alsofor 80%acceptanceaate for 100 Mbpdy 2020in the businessector. There

are nodistinctmunicipal orregional broadband plans. Due tlee uncertain political situatiom the
country and the vitabngoing internal adjustmerdebates the executionof the wide broadband
distribution project cofinanced by the European Agricultural Fund for Rural Development (EAFRD)
has notin progresgyet asprearrangedn the national boadband plan and its roadmaphe

timeframe 20152020 is roughly established ineg Roadmap for therogressof the project. As DG
AGRHBcceptedin October 2016the exante regarding Broadband, the Bulgarian authorities have just
started theactionsfor the rollout of the project.Regarding thatmeetingsbetween stakeholders

were heldto outline the exact scope dhe locations and theneasurethat would be affected.

Presently under theguidelinesof Regional Development Plan, an ordinance foragkeation of Sub
measure 7.3 Rradband Infrastructure is under planniri§

The nationaNGA network has continued to grayvaduallysince Decembenf 2015, when thén the
countrywas completed thdirst NGA broadband ebnanced by the European Regional Depehent
Fund2007-2013 That project will be discussed d@etailin the next sectionThe governmenhas also
al |l ocat e dundestie EAHRD (20:2620)for the rollout of additionalNGA broadband
Bulgariaintentsto further decreasebuilding costs for NGA broadbadéploymentby mergingthem
with the costs of roadestorationand otherimport infrastructure projectsthereforethat gives to
the EAFRD funding a multiplieatcome

According to the EC, Bulgarian applicdrse submitted anotable number of projects (five in total)
under the ®nnected Communities Initiativé(CCl), aual partnership betweenthe World Bank and
the European Commission providing techniggbportto European broadband projeorganizers.
Though, it ixlear that while the bes€onnected Communities projects gymjectedto be eligible
for funding fromthe European &nd for Strategic Investments (EE8pnnecting Europe Faciliynd
probablyother sources of financing, itv®rylikely that it will becrucialto combine privatdunding
and financial instruments with Europeamunicipal anchational grants in orderdaccomplistthe
NBPaims

ThepresentNBPrecogniseshe problem of a digital divide, but stfiut priorities onthe expansiorof
cable networkgprimarilyavailable in urbamegions Neverthelessthe secondmportancefocuses on
FTTxnewor ks amd “ ‘gwarkay th address the digital divide. The Ni&Bmptsto launch
PPPmodels to mitigate risk fodistributionwithin rural areasalthough with mixed results. Bulgarian
NBPemphasiseshe importance of local actors, but on tHime, there appearsto be room for

15 Source: Communications Committee. Data of July 2015 and July 2016
16 According to theEurope's Digital Progress Report 20Available athttps://ec.europa.eu/digitatsingle
market/en/news/europesdigitatprogressreport-2017
17 https://ec.europa.eu/digitalsinglemarket/news/connecteecommunitiesinitiative
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improvement.Collaboratiorbetween local municipalitie® combineddemand is not happening on
a largemeasurement.

It is consideredhat costs of deploymeninustcome downto diminishedthe digital divideBearing
in mindthe fairly high prices for NGA access, the put in plecedeductions mayot be enoughto
boosta largershareof households tadopt higher bandwidths. Alsgupplementarymeasures are
desiredtorisec u s t o0 me r sEven thougtBulgagias hias in placenamportant plan for
broadband developmenin the futureit shouldmake additional efforts.

2. Phases of regulation

The legal regulation of telecommunications in Bulgaria is provided by the Telecommunications Act,
effective since 15 August 1998. Substantial amemsié the Act were introduced in 2001 and

come into force on February 5, 200 2. The ter ms
“telecommunication” were defined in the Law as
telecommunication operators were specifiethesector services and activities, according to the
Telecommunications Act, were liberalised except for the provision of the fixed voice services (long
distance, local, international and transit) among terminal points of the fixed telephone network, the
delivery of leased lines ahthe realtime transmission ofrans-border voice for the purpose of

providing the international voice services by public telecommunications operators (Verikoukis and

etc., 2004)

The straightforward formulation in the Telecommurtioas Act is the separation of the roles of state
governance (which are the Council of Ministers (CM), the Minister of Transport, Information
Technologies and Communications and the Nati on:
Frequenci dremtizaaguiation bf the telecom market (in the person of the CRC). The

clear description of the responsibilities and rights of the institutions engaged in determining the

policy and accomplishing the regulation in telecommunication sector was alsaigedtwithin the

Act.

As an independent authority. the CRC is vested with the explicit powers to control and regulate the
compliance of delivery of electronic communications with the relevant law. The main responsibility

for implementation of the competitin rules falls within the competence of the Bulgarian

Commi ssi on on Protection of Competition (“CPC")
cooperation and coordination.

The overall legal framework for the issuance of the licenses for performaneteobi activities

follows the EU regulatory framework outlined by the Council Directive 97/13/EC of April 10, 1997 on
a mutual framework for individual licenses and general authorizations in the field of
telecommunications services.

The telecommunicationsiarket in Bulgarian wagfficially and fullfliberalised on 1 January 2003. In
that time, generally, the EU 2003 regulatory framework has been transposed in the presently
effective Bulgarian legislation

Subsequent the count rynienomaklaneays200@, @ neivbawtohe Eur o
Electronic Communications was adopted (promulgated in State Gazette issue 41 of 22 May 2007, as
| ater supplemented)and amended, the ®“LEC”
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3. Legislative changesthe new law

Law on Electronic Communications is theibdaw regulating almost all aspects of the
telecommunications. With the admission of the countryhe €U, havéeen madeand still are
made changes the law leading toyschronizinghe national legislation with that of th&nion.
Because of this, theolume of LEGassignificantlygrown, covering a wide range of issues.

Consequently, when introducing the requirements of the Directive 2014Wof the European
Parliament and of the Council of 15 May 2014 on measures to reduce the cost of depigying
speed electronic communications networks (Directive 2014/61 / EU) and update regulations that set
requirements for the deployment of electronic communications networks and the construction of
related infrastructurethe Council by MTITC selectadlifferent approachspecificallyDraft Law on
electronic communications networks and physical infrastructure has been prepenedreparation
of aspecial law regulatinthe construction of higkspeed lboadband networks, is providein the
Government Progra for Stable development of the Republic of Bulgariathe period 20142018-
item 7 "Egovernment and government administration"”, objective 2: "Hding quality, efficient and
easily accesble e- services for citizens andibiness ‘and the Updated IEctronicCommunications
Policyof the Republic of Bulgaria 20P018%,

The proposal for a special law has beeegared by an interdepartmentalorkgroup.Duringthe
preparation widerangng meetings were held witstakeholders such as associations amtlistry
operators to get involved and considére real experience and good practices.

The proposed draft.aw on electronic communications networks and physical infrastructure is in
accordance of Chapter Seventeen lod applicabld.EC corcerning the consuction of the dectronic
communications networks. ith removed outdated provisionsmperfections in the implementation
processalsoothers being adapted and tailoredtiv the technologicatlevelopment and some
liberations, is created the new speciah.

The main objective of the plan is to improve the investment environment in the ICT sector by
reducing the administrative burden and business costs, such as establishing clear rules and
procedures for and reduction of the costs of deploying kgked moadband networks.

The bill is structured in nine clear and logical consisteheypters. There argyeneral provisions,
objedives, access to information fohgsical infrastruaire, provision of access to andased use of
physical infastructure, coordiation of ativities, deployment and installation of electriz
communications networks andulding their phyical infrastructure, electronicaenmunications
networks and infrastructure in buildings, dispute resolutioontrol and administrative penalty
provisions.

In Chapter one "General" and in Chapter two "Objectives" is structured the scope of the law and the
strategic objectives are pledged to achieve in the light of the introduced directive. The purposes are:

o facilitating and stimulating highpeed @ployment electronic communications networks by
encouraging joint use the existing physical infrastructure;

0 creating conditions for more efficient and less costly construction of new infrastructure;

18 Available athttp://www.strategy.bg/StrategicDocuments/View.aspx?lang=G&Id=955
61



0 improving the planning and coordination process of bagda physical infrastructure for
deployment, use and development electronic communications networks;

o reducing the administrative burden and creating conditions for simplification of
administrative procedures related to the issuance of acts by the compeighbrities
involved in the construction, maintenanaggvelopment,and modernization of physical
infrastructure;

0 improving cross sectorabordination in relation tesharedplanning, building, use and
maintenance of physicahfrastructure for the deplogent of electronic communications
networks.

The Chapter three "Access to physical information infrastructure" provides for the creation of a
Single information point. It is envisaged that The Agency for Geodesy, Cartography and Cadastre will
perform the Urfied Data Point functions.

The Single information point is essential for the achievement of the objectives of the law, because it
is entrusted with functions to maintain a single database ofaxgate information to facilitate the
coordination of sharedonstruction and use of physical infrastructure, as well as the deployment of
electronic communications networks. The updated data will include information for:

- existing physical infrastructure suitable for deployment of electronic communications
networks;

- information on planned physical infrastructure building activities, and / or for the
deployment of electronic communications networks;

- procedures and normative acts regulating the activities, essential for the deployment,
maintenance and improvement ofadtronic communications networks and their associated
physical infrastructure, including treeu t h oaptitudeytd carry out these activities, and
issue the relevant acts, as well as the fees (tariffs) for their issuance;

- sample documents for obtainingepmits and other acts for infrastructure and network
deployment;

- contact details of all competent government bodies and network operators related to
construction and deployment activities.

The Single Information Point will be entrusted with keeping thelipukgister of notifications for the
location of transceiver stations @fireless broadbandetworks, which will also be part of the
information published by it.

It will also be provided due to the technical possibility of the Simple Information Poimisheance

to fill in and submit electronically applications and other documents required for the deployment,
maintenance, and improving electronic communications networks and physical infrastructure, as well
as to receive information on the course of thekamination by the competent authorities. The

future creation of that technical opportunity will consideralglgse the investment process in

consistent with the "onestop-shop" concept of the modernoenplex administrative service.

The chapter Four provas rights and easements associated with building physical infrastructure and
network deployment. The arrangement is based on a Chapter seventeen of the LEC, including it the
acquis communitarian resulting from the Directive. The legal institutes are sumedaand divided

into two sections: the provision of rights and easements.
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Access to existing infrastructure and shared use of physical infrastructure by network operators must
be on transparent, proportionate, fair and reasonable conditions, includirog pBy accessing and
sharing already built infrastructure will reduce costs, will ease investment process and will accelerate
deployment of higkspeed broadband networks, will help to overcome the difficulties, when

deploying electronic communications neatvks in hardto-reach areas, as well as in regions where

new engineering and construction activities would hadeerse environmental impacts or would

require serious financial investments.

In chapter "Coordination of Activities" is first created procesdfor access to information on planned
activities for the deployment or installation of physical infrastructure. The availability of detailed and
up-to-date information on all planned activities as early as possible is essential for effective
coordinationof shared constructioand deployment of broadbandetworks.

Upon written requesby the telecom operatoor on the initiative of a network operatpeach
operator should provide to the Single information point minimum information about current or
plannedconstruction, installation or assembly activities related to its physical infrastructure within
the scope of the request. That is for the purpose of negotiatimgregements to coordinatéhe
deployment,maintenancepr operationalactivities improving the network elements, ophysical
infrastructurebuilding

This informatiorenables each operator to compilye deployment of etworks with planned repairs
of another operator and on this wdg coordinate and synchronizeonstruction, repairs, or other
activities. Except of théower cost ofreconstructionthe coordination of activities is important to the
communitybecause that an avoid the constat repairs of public spaces andupment andthe so

c a | Cantthuotigdigging of streets" and related withdusting, pollution, noise and totalecrease
of the quality of life near repair wosk

A crucial point in the draft law is the distinction between the telecommunications networks and the
physical infrastructure in which they are located. Physical infuaiire such as canals, pipes, shatfts,
buildings, antennas structures, towers and pillars will be built at current requirements of the Spatial
Development Act. That is why in chapter "Deployment and installation of electronic communications
networks and buding of their physical infrastructure” in two separate sections is defined the order
for carrying out activities related to the construction of infrastructure (Section |) and deployment and
installation of networks (Section Il). The aim is to ease thpayenent oftelecommunications

networks and the simplificatio of administrative procedures.

In the next chapter is governed the deployment of electronic communications networks in buildings.
Achieving the Digital Agenda's technology objectives requiresdmstruction and deployment of
physical infrastructure for broadband to reach as quickly as possible the end user. The requirements
are when designing new structures and in the case of renovation to envisage the construction of
physical infrastructure stable for the deployment of higispeed broadband networks.

Correspondingly, are set out the conditions for granting the access teibunifrastructure.

In the draft law is proposed the Communications Regulation Commission to has the role of a dispute
resolution authority, associated to existing infrastructure access, including the price of access,
coordination of construction, provision of information for planned construction, providing access to
physical infrastructure in buildings and deployment ajdmtband networks. The powers of the
Communications Regulation Commission and the procedure of resolving disputes are also regulated.
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In accordance with the proposed directiwas foresighted the law to comieto force on 1 July 2016,
except for the provisins relating to the creation and exchange of information through the Single
information point as well as theldigations in the design of new buildings amdjor repairs of
existing ones, providing the deploymaeuitphysicabroadband infrastructureBut wntil that time, the
government approved the only the draft of the Law on electronic communications networks and
physical infrastructure.

The envisaged legal changes are another step taken by MTITC, to create prerequisites|évatzd
development of modrn communicationnfrastructure.The establishment ohext generation
broadband networksvill continue tobe extremely importantechnologicatriterion for Bulgaria to
become ountry with economyof knowledgeandadvanced information society through the
ubiquitoususe of Information ad Communication Technologies by citizeligsinesses and the
public sector.

4. Universal service

While access and interconnection regulation has changed during the different phases of
liberalization, universal service policiegve remained constant. Potentially, universal service
provisions can be used for extending broadband, but onlyidhternet access is included as part
of universal service definition.

More specificallyUniversal Service (US) is defined gsaupof services with grearrangedquality
that shall bepresented to alusers at accessible priaegardlesf their location in Bulgaria. The
USO scopis explicitly regulated by the Electronic Communication Act 2007raxhades,amongst
others:

9 connectian to the public telephone network and access to the pubbdgessibleelephone
services;

9 provision of directory serviceapcess to public pay phones;
9 access to public telephone services by disabled persons;
9 free of chargeemergencycallstotheconss t ent nat i onal number s anda

Currently, the former incumbent operator the Bulgarian Telecommunications Company (BTC) provide
the universal service. The CRC has started a process for the designation of a universal service
provider to determingf other entities are keen to provide the service as well as the conditions and
terms that will be acceptable for such entitieééevertheless, irrespective of the quantity of

undertakings that have presented an interest in providing the service, thereaother actually

providing it, since most of them have stated that a review of the effective legislation as well as equal
treatment of the undertakings is required (Kunze and lvanova, 2015)

Followed closely by the regulatory orgdrasbeen the expansionf the coverage of broadband
services, but a universal service obligation for these services has not been condievederit
could be an option ifhe broadbandcoverage does not develapith suitable levels.

Frequency regulation

The organ that managp the use of the radio spectrum for civil needs is the CRC. It grants the use of
radio bands and frequencies after national coordination and clearance with all central government
departments, state bodies and concerned service providgyshe CRC, thectual management of
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the spectrum is made by implementing a combination of regulatadyninistrative,and technical
measures that provide for effective use and management.

After conducting tender procedures 2005 CRC issuddst three 20yearindividual licenses for the

provision of mobile telecommunication serviagfsthe UMTS standard, for launching commercial 3G
services'! Mobil tel "™ EAD was awarded a Class A |icenc
Bul garia Mobil e" EAD wAftereards orJuhe2015GHe&€RGhasdB | i c e
provided the entire frequency band at 900 MHz for equivalent use of the same three mobile service
operators.

The first commercial 4G Long Term Evolution network in country has launched by the wireless
broadband opeator Max Telecom (Max Telecom, 2014). The operator walked away from the
nation’s frequency auction in December 2011, wi
and next indicated that the firmvould begin rolling out aexperimental LTE mobile broband

network in the second half of 2012 with Nokia Solutions & Networks (NSN) contracted in July 2013,
overlaying its remaining WiMAX system.

Following on from the conclusion of its network upgrade and renovation project in 2015, Telenor
Bulgaria launchethe second commercial 4G LTE technology on 1 December(28lE55eography,
2015).The new network, which works in the 1800MHz band and offeregdiémts maximum
download speeds of 75Mbps. Shortly after that, the other two big operators (Mtel and Vivacom)
introduced their working commercial LTE networks.

Although in the frequency band at 1800 MHz, CRC has granted 10l 615 ,appropriated for 4G
LTE technology servicaad having vacant resources

In April 2016the additional frequency spectrurim frequency band at 1800 MHthat will allow
higher speeds on the mobile internet, for 4G/LTE services were granted to the four leading LTE
service providers (Mtel, Vivacom, Telenor, Max Telecom brands), (Kirilova, Dnes.bg, 2016).

In 2011, &er a legislatioramendment, an undertaking that has beapproveda permit forusageof
radio frequency is allowed not only to transfer the permit or part of the obligations and rights under
it, but also to lease the particular resource. That can only be done underthie €RQ r i or
authorization. This is the cagéth one the major mobile operatoMobiltel (Mtel) thathas lent its

rights of use of spectrurhetweenthe 3.43.8 GHz frequency band to one of the WiMa®vidersin

the country.

That kind of policies supporting sgtrum swapping, spectrum sharing and trading might play also a
role to allow using of advanced technologies, along with cognitive radio technifjnasfrequency
flexibility, in addition with technology neutrality, appear to be two of thgortant charateristicsof
spectrum policies, interpreted as tools for the promotion of broadband penetration (Altatznt,
2009).

In the middle of 2016, Bulgarian governmexttualized the Radio Spectrum Planning and

Distribution Policy. The aim is to ease the peeaton of new wireless technologies, such as 4G and
future 5G, building the Single European Digital Market, the use of geostationary services for the need
of National Securityand the introduction of the new railwaymmunicationsin the document are
reflected thenational and internationathangesccurred during the last 10 years, affecting the
spectrum planning and allocation activities. The adopted policy by the Council of Ministers outlines
the trends and guidelines for planning and distributiorspéctrum within the country in the short
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term - by the end of 2017, in the medium ternby the end of 2019 when the next World
Radiocommunication Conference will be held, and in the long b&yond 2020.

It is planned that by the end of 2017 it will pessible to start the process for usage of 800 MHz
bandwidth for terrestrial networks, which will be for telecoms. A redistribution of the usage of the
34003600 MHz band is also envisaged. balis to ensure the conditions feffective usepf that
band. In addition, the next year is planned to-ptéan the TV channels in IV and V band by the CRC.
The objective is to release spectrum used for EMHigital television) and wireless broadband
networks to ensure a harmonized use of the 700 MHz band.

Another important aspect for the country is to continue work on ensuring effective use of
geostationary orbit positions defined by the international agreement. Also, coordinated activities are
plannedwith military to release their frequency bands to cover thdiee railway retwork in the

country and ensuring the interoperability of rail communications

5. Initiatives to develop broadband infrastructure

As the most significant project in the country is highlighted the "Development of broadband access in
Bulgaria ly building a critical, protected, secure and reliable public ICT infrastrudtufeP a3 B U T e +
BUMUCOKOCKOPOCTEH WWPOKONEHTOB pAJocTbn B bbnrapwusa
3awnTeHa, CUrypHa ¥ HapjexXAjHa ,whichustatednstte aldumm K T 1 H
of 2012 The project is implemented under Operational program "Regional Development", Priority

Axis 2: "Regional and Local Accessibility", Operation 2.2: "Information and Communication Network"
byMA , ECMNC" ( Execut i v anicAtmpres netwprks'akdlinbbenatiorospstems™)c o0 mm
The approved budget of the projects is around 39 milliontfefsie main objective of the plan is to

build critical, protected, secure and reliable Ngeneration broadband infrastructure for the needs

of e-government and the creation of prerequisites for development of broadband services for

citizens and business in the disadvantaged regions of Bulgaria.

Additionally, objectives of the strategically implemented documents are implemented:

- Creation of prerequites for the development of-government in Bulgaria in selected areas
for intervention by providing NGA connectivity to the state and public institutions in these
areas, including educational, cultural, social and health institutions;

- Development of théoroadband NGA market for wholesale services in the targeted Bulgari
areas by building up the necessary infrastructure for that;

- Creation of prerequisites for theeselopment of market for NGgervices for citizens and
businesses in the targeted areas byviding favorable and equal conditions for Internet
providers to offer NGAased services for citizens and businesses in these regions;

- Creating preconditions for enhancing competitiveness of the local economy by facilitating
and stimulating the use of bealband from I[Tbusiness to introduce new business models
and the provision of new services to end users, leading to increasing employment and living
standards of the population;

- Enhance confidence in Internet services by imposing security and behavios tmmodern
international standards;

19 http://lumispublic.government.bg/srchProjectinfo.aspx?id=72722
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- Promoting social cohesion by providing access ttirenservices for people living in sparsely
populated and remote areas, thus overcoming the tendencies for the isolation of this part of
the population of the socialrad cultural life in the country.

The project is geared to implementing NGA networks in early identified underdeveloped areas that
are not attractive to businesses, due to economic backwardness and lower density. The official
implementation was in the endf@015, the project provides construction agpticalNGA

infrastructure in 29 municipalitiesentresand 24 small settlementsvith a total of over 900 km of
optical cablesThe selected settlements have a total area of 7 919 sg. km and represent 7% of the
country's territory. They have 277,765 people, which is 8% of the population living outside the
district towns and the capital, or 4% of the population of Bulg@iace the project has been
implemented, all the design and development activities buildigglast mile network to connect the
end users, including funding and managing it, will be assign to private operators for 13 years. The
selected operators can rent it to local ISPs. The operators will be selected with an open tender under
the Rublic Procuement Act procedureand will be in this sense indirect beneficiaries under the
conditions specified in the contraand EMSIS retains the right to ownership

This approach follows the smlled Publi©utsourcing model according to BRide toBroadband
Investment. The advantage of this model is to provide better financial efficiency of the public funds
invested through attracting and consuming the expertise of private business, as well as the possibility
of better control over the operation of the netwhkr This model is recommended by the EC when the
financial parameters of the project is below the threshold that could attract a private investor

interest, but they are sufficient to have a private interest in operating already built network.

For the next popgramming period (201:2020), the plans of the Ministry of Transport, Information
Technology and Communications include connecting all other municipalities (the red points on the
map below), so that the whole country is effectively covered witfogernment.

Figure 16: Map of Bulgangith new optical cables

Source: ComputerWorld

The network was built up by two consortiane for Northern and Southern Bulgaria. Northern
districtswerewon by the Broadband Bulgaria Consortium, which is comprised dfrfikedand
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Marmet firms. For the southern part of the country, the offer of the candoi u MT CEBB0 15" wae
selected. It includes two statewned enterprises "Communications Construction and

Reconstruction" (DS SVV) and "Transport Construction and Rehabilitation" (DS TSW), which are under
the transport ministry's hat. The deadline fcompleting the task initially by the second half of

September 2014 was extended to November, then by May 2015, to end at the end of 2015. The

delay of the procedure was due to the slow state administration and the long terms for obtaining
constructionand wiring authorization.

With a delay of several months, the ESMIS started the procedure for selecting telecoms in 2016,
which will support the already established infrastructure for Internet access in sparsely populated,
but there are not selected yefTwo concessionaire companies must be seleetaue for the north

and one for the southern part of the country, who will be responsible for the next four years
(additionally were 13 years) and sell wholesale Internet to smaller local suppliers. Teleabriawvé
served a service of similar size and volume over the last three years will be admitted to participation.
That is likely to limit participants to major national operators. However, they will not have the right

to build additional infrastructure witim the settlements nor to sell services to end customers
(Capital.bg, 2016)
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Chapter 6

Digital divide is a term that illustrates inequality in accélss,use of information technology
sewvices, including the Internetdiweenthe social groups in urbaned territories ad those in the
small and remotesettlements.As it was already mention, the total coverage by fixed networks and
Next Generation Networks in the rural areas in Bulgaria is significantly below the EU.

Indeed, the lagging coverage in remate2as is not a problem only in Bulgaria, but as overall for the

EU, but still the country continues to be among the countries with the lowest percentage of

households subscribed to fixed broadband. The European Commission has indicated that this can be
attributed to insufficient skills of the population to use digite¢hnologies and in the field of the

poorly developed broadband infrastructure outsidestinain cities that leadtthe digital divide

between urba and rural areas. In addition, iset probnged procedurdor obtaining permits to build
communications networks angeducedpublicfunding restrict investment inector. The

mountainous relief of Bulgaria andthe signfihnt per cent age of NATURA (H
creates additionaholdupsin the construction of broadband networks.

The definition of governmental measures in terms of deployment, upgrading and modernization of
broadband infrastructure should have a special focus on remote and sparsely populated areas where
there is no communicain infrastructure and market logic does not define its economy as profitable
building it. So far, two projects have been implemented in Bulgaria through the European financing
under the OP for rural development, both of which emphasized on the construefia fixed
infrastructure.

In Europe, the price for the operators to connect a household to the Internet through the

establishment of fixed infrastructure in urbanized areas varies between 150 and 540 euros. For

distant regions, however, thesxpenditurer e aches € 2, 700 (Broadband Co
Obviously, from the point of view of economic viability and return of the investments, the ISPs have

no incentive to invest in fixed infrastructure in these areas.

At the same time, higispeed networksire identifiedas one of the important factors for stimulation
of the social inclusion ohie population living in distantrqpoorly populated areas. They provide the
opportunity to work online and so on tat@act young people to settlén these areas. Fahe elderly
population withmobility restrictionsis an opportunity for promotionhe quality of life and the use of
services typical of the big cityzor example, through telemedicine, consultations and even
interventions are being carried out by medigaofessionalswithout the need for aradult or a
difficult person to tavels ovethe long distances

1. Analysisof the measures for overcoming the digital divide in the country

The investment of public funds for the construction of higieed networksn remote areas is
domineering in order to avoid the digital dividing of part of the society. Next generation mobile
networks are one way to achieve broadband internet access. In Bulgaria, due to the lack of free
spectrum for civilian needs in the 7800 MHz band and the lack of incentive measures for public
private partnerships, the coverage in rural areas of next generation mobile network are not well
developed.
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At the same time, global consumer behaviour data show a lasting interest in mobile internet.
Qubscriptions for mobile services are expected to double by 2019, with smartphones already
accounting for half of the mobile sales phones. The monthly consumption of traffic by a smartphone
user is expected to reach 4.9 gigabytes in 202Downloading videgontent increases as percent of

the internet traffic and therefore requires higher capacity and higher network speeds.

The market situation in Bulgaria is characterized by an increased demand for services for access to
the Internet, whereas the requiremeés of the users are increasing about the quality of these
services. Satisfaction of the consumer demand in line with the strategic objectives set at the
Community level is not only restricted on the construction of a fixed infrastructure

The trends in mart development and sustained growth in demand for broadbsedicess a
condition of investment interest on the p e r asidafar thesconstruction and upgrading tie
mobile networks for the period up to 2020he plans of th@articipatingcompaniesn the Bulgarian
market include the provision ofrbadband internet accessybintroducing LTE technology toet
majority of the settlemats currently falling under theategories of "white" and "gng' areas.
Information on market participants' plarns/ setlements until 2020, was provided to MTITC in 2015
and shouldbe consideredvhen updating the areas in which itasceptable the dployment of
broadband infrastructurén the necessangcale to bemplemented through public support. The
application of ach an approach is in line witBommunity rulesthe definition also covers as far as
wireless networks for NGlased orpoint 57 of the Guidelinesfdahe EU.

Identifying areas meeting public support requirements at broadband deployment is a prerequisite,
but not a guarantee for the implementation of the strategic objectives. This is because the
construction of the infrastructure requires a certain amount of time. Given the number of
settlements in Bulgaria, currently falling into the-called " "White zoné$ betting on a model based
solely on deployment of broadband networks in practice limitsapportunitiesfor appropriate
achievement of the goals. With the development of technologies as an appropriate alternative is to
organize the broadband internetaess via mobile networks. Basically, an advantage of these
networks is the construction of a coverage that allows the use of the same services without a fixed
location in the given area. At the same time the mobile networks require substantial invesiment
view of the legislation requirements for construction, quality creation of the facilities and reliable

and safe use of them. Through the adoption of an appropriate minimum set of measures in the draft
law Electronic communications networks and physitfabstructure, the country can has a

favourable impact on the formation of investment intentions by market participants and,
accordingly, to ease its role in relation to the realising concrete projects in this area and providing the
necessary financing gD, 2013).

Measures that government bodies ctake:
1 Possibility of using spectrum in the 800 MHz bandifat needs as soon as possible.

The deployment of mobile networks through LTE deployment is dyrdepending on the possibility
of using the fulspectum in the 800 MHz band. In case tilis pectrum is provided for civil use,
the market situation will also provoke interesin the part of othe market participants to target
their business strategies for provid) Internet access via creationtbiir wireless networksn

20 Ericsson's estimate is reported in D. Thomas, S. Bond, Smartphone poised for revolution in media access,
Financial Times, 3 June 2015
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accordance with the arrangemes reached at Community levéllember States had to ensuredh
provision of the 800 MHz bar(@requency band 79862 MHz) for electronic communications
sewices in accordanceithh the harmonized tehnical conditions established pursudo Decision No
676/2002 / ECand in particular in accordance with the provisieh®ecision 2010/267 / EU.
Bulgaria is one of the Member States that has diffies in securingtte under-consideration
bandwidth, and this resource is currently being uséal the purposes of national security.

The State should take timelyta&n and, in the short term, toresure the possibility of using the
entire spectum of 2x30 MHz in rang®00 MHz for civilian use to deploy wigskbroadband
networks Partial release of individual bands in the 800 MHz tmmatbroviding them only to a
limited number of opeators by auction would lead to distortiasf competition, artificially inflated
price of this spectrum and likdtumate effect - to delays investment in networkend the
development of new@nsumer services. Such an approach would be in contradiction witDkh&
which is expected to introduce parEuropean governance criterspectrumfor the encouragement
of investment in boadband mobile networks

Currently, @& an addition to the study of options for spectrum refarming and sharing spectrum in the
800 MHz band held, in October 2016 Bulgaria designated that 2x10 MHz in the 800 MHz band for
terrestrial networks capable for ed&ronic communications services (8821 and 852862 MHz). The
rest spectrum remains for military use. They are topic to tests to determine the compatibility of civil
terrestrial networks in bands 85262 MHzand 811821 MHz andnilitary radio electronic guipment

in next tobands before the channelewly made available are auctiond&DPR,2017)

1 Take certain legislative initiatives to stimulate private investment for network building.

According to the EU Guidelines, the implementation ofestatervention includes mainly legislagyv
measures relieving egulatory regimes for broadband networks, and tortzedistinction betweea
service technologywired or wireless. Presentlpne of the maimeasons for limitation of private
investments for network builingare the presene of cumbersome administrativegredures, the
pursuit of which requires considerabtime and financial resources. According to Zaharieva (2016)
these practical problems fdruilding broadband networks arelated to legislative decisins and
procedures ad can be summarized as follows

- Creation of electronic communication infrastructure (base stations, masts, canal
network, etc.) is carried out on the basis of the common building legislation, with all
the required documents and withowpecific regulation for electronic
communications networks;

- The construction of electronic communications infrastuwe falls into one of the
highestcategories of construction (third categornfy analogy with industrial
installations constructionof buildings, factories, power plantés a result, the
process of building eachdividual base station takegpproximately 1 year in the
absence of complicaiins in authorization procedures;

- Construction permits related to networking are issuedha condiions of
decentralization by each of the 265 municipalities in the country and in the absence
of unifiedrules. Each municipality applies its own procedures, conditions and prices,
which prevents the introduction of a unified approach to the same constrnct

In practice, there is also a difference in the approach of the administration to the reviewing the

documents of different operators (investors), which can prevent competitive environment. In the
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case of the administrative bodies, and other institusdnvolved in the process of issuing building
documents in many of the cases are reported to have a great delay. Common case is where, because
of such delay is lost interest in realization of the investment intention. Every change of equipment of
an existng base station, and replacing antennas due to technological modernization are considered
new construction and as a new one required building perraiprocedure that is associated with a
significant additional cost of money and time on the part of operat

The measures set out in Directive 2014/61 / EU create preconditions for relieving applicable
regulatory regimes and stimulating private investment interest. Regarding the development and
modernization of the broadband mobile networks, the new law we@ual amendment of the TDA
should enable operators to exchange equipment in the networks, without a new building permit,
when the replacement does not lead to constructive changes to the existing structure. The last one
may be verified and certified byragistered design engineer. It is important to be underline that
compliance with the rules on electromagnetic radiation will not be changes and the control of
regional health inspections provided for in the Health Act Remains unchanged. A possible lapproac
that will solve many problems about costly and delayed construction of next generation mobile
networks is

- Swap of existing roof Base Stations as a result of the modernization, not to be
considered as a new building and not to be required building pemhien the
construction of the building is not affected and not increases the load,;

Undertaking legislative initiatives involving the implementation of the above mention measures will
greatly facilitate the following procedures, related to development, modstion and maintenance

of mobile electronic communications networks. The administrative burden and the costs of
preparing, presenting, and approving the construction papers will be reduced. Lightening regulatory
regimes will generally have a favourabigpact on the development of competition and will ensure
access to quality services for more users.

| Provide reliefs for building of networks in the remote and difficulty access areas

One of the main problems faced by operators is related to deploying tie¢ivorks in remote and
hardto-reach areas. In these cases, even if there are more liberal regimes for building of networks,
the need for substantial investments is a barrier to the implementation of such plans. Good
European practice gives examples dfiaged interaction at the level of countgperators, which to

a considerable extent solves the problem of building infrastructure in remote andtbenehch
regions. Slovakia, for example, as part of its broadband access project to "white" areas, sa@dhe
for the infrastructure building in theemote and hareto-reach areas to besed for both wired and
wireless b help the provision of broadbandceessBythis project, which also repsents approved
State aid', operators have the opportunity to empy the staterun infrastructure (nasts for mobile
stations), install equipmentral accordingly provide coverage their mobile networks, at a
reasonable level of investment.

By analogy with Slovakia, the regions with potential to be categorized in Bubgatwhite" areas

also cover areas with difficult mountainous terrain. In thesgions,the emergence of private
investment interest is unlikely given the size of the necessary investments, especially in the case of
wiring broadband networks. That is withe application of Slovakia 's experience in the construction

21 State aid SA.33151 (2011/NBlovakia Basic broadband depinent in white areas of Slovakia
72



of the infrastructure (masts for mobile stations) in remote and difficult to access areas will
encouraged operators to secure coverage of their mobile networks in these areas. From a consumer
point of view, the entry of more operators into the affected areas is a prerequisite for improving the
quality of the services offered, anldis will help to achieve the strategic goals set at national level.

2. Deductions on the state of broadband accesRapublic of Bulgaria
(SWOT analysf$)

SWOT is aabbreviationfor Strength, Weaknesse®pportunity,and Threats. It igsually used as an
instrumentfor evaluaton. This sectioris an evaluation of thdevelopment otbroadbandin Bulgaria
based orthe Bulgarianbroadband strategy. The question thisctionwill responseds: Whatarethe
existingstrengths, weaknesses, opportunities and threatstioé¢ Bulgariarbroadband development?

Strengths

1 The membership in the European Union, where broadband is sepasrity for building an
economy and information society, based on knowledge, enables our country to participate fully
and equitably in all initiatives on this matter.

1 The market environment and business leadership have evolved:

- The local networks and veid broadband are brought to levels above the distribution and
ratio speed/cost in the other Member States;

- Ultra-fast optical lines, built using FTTx technology, which represent a relatively significant
share of all fixed broadband lines in the countmpared to the situation in the EU,
which is a very good prerequisite for the building on phases Next generation broadband
access networks, in accordance with the program objectives of the EU.

1 The eased regulation of the broadband transmission environndeiivers initiatives,
especially in passive infrastructure.

1 The enhanced interest of the ICT technologies, provoked by successful national projects, such
as: Internet in schools, National Research and education netweldcentres "virtual libraries"
and others.

Weaknesses

1 The fast market penetration of LANMetworks and cable networks for distribution of radio
and television signals, offering Internet access at high speed, has led to relatively weak
development of typical broadband access technolo@&sSL).

1 Insufficient effective regulatory and normative framework for support of the authorization
procedures and the process of broadband construction infrastructure.

1 Reduced communication connectivity between the central and territorial executive bodies.

1 Despite the strong interest in the Internet, this environment is being used relatively low for
business and transactions compared to other countries.

1 The programs for forming-skills for work with computers and internet environment are
episodic and withnsufficient scope to achieve the necessary-selffidence.

22Based on théNational strategy for broadband developmemt ihe Republic of Bulgaria
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1 There is no need for broadband access as a measure in the operational programs to match
the scope and scale of the EU's programming documents.

1 Low purchasing power of the population, leading toadl investments with shorterm
nature.

1 Lack of serious planning and coordination of the investments in optical connection
technologies closest tthe homes.

Opportunities

1 The oncentration ofthe population in large citis and areas of relatively smativerage
distances. In smaltemote,and underdeveloped areas should Geeated conditions for effective
investment.

9 Participation inthe EUbroadband initiatives and program¥helow broadband development
benchmarksf Bulgaria are grounds for specsapport from such Community measures.

1  Geographic location of the countiyat the crossroads of importarimternational optical
highways.

Threats

1 Possibility of chaotic development in this area due to lack of adequate control and
regulations. An appropriateorrective is complementing the mechanisms and forms of control by
regulators, and the impositioaf responsibility for insuranciey the undertaking side with
significant market impact on the relevant access market to its infrastruciire. EC recommends
this specific form of regulatory intervention.

9  Shifting the priority to build broadband access between many actors and agencies within
their specific and not related to the essence of the priorities of broadband access. Given the fact
that the broadband dvelopment is a horizontal procedure affectisgveralagencies, one of the
ways to minimize the effects of this risk is to strengthen the coordination and synchronization of
the plans and activities of theentral and local authorities on matters concergithe
construction,operations and maintenanaaf electronic commnications infrastructure, including

and accessd broadband.

1 Insufficient use of opportunities provided by the European funds. Possible action to minimize
that risk is to increase the capgcof the administrations thabversee and are responsible for the
use of European funds, as well as the implementation of more active and targeted campaigns to
improve awareness of potential beneficiaries under the particular operational programs.

1 Poor knowledge of the rules for the application of State help for support of private

investment in the sector. This risk could be avoided through the enhancement of the coordination
and interaction of the administration and the business in the sectors requriagimittingbeing
subject to the state aid restrictions.

1 Insufficient use of the publiprivate partnerships opportunities, which could irritate
broadband projects due to a lack of sufficient financial resources, especially in remote regions.
The effect dthis risk could be reduced by carrying out analyses of opportunities for the
expanding of PPRmsed orthe newly adopted Act for Publerivate Partnerships with active
business engagement and enhanced cooperation between public authorities and pnivestors

in the realization of PPP capabilities.
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Chapter7

1. Discussionand Conclusions

Insidethe EU, telecom markeis the late 1990svere liberalized. Buaffordingto Majone (1997) the
changeto a more regulatonstyle started much earlier and wa®nnectedto the motivation of
creating aninner European marketAlthoughthe EUmembersare using a common framework, there
arevastvariationsin practice in howt is applied.

When broadband was introduced in 1998, th@&adband unbundling was not a paf the
liberalization ofEU telecom marketandcountries did nhodiscoursehe matter before year 2000.
The unbundling of the local loop has been a portion of the EU regulatory framereank2000, and
operatorswith a dominantpositionin the marketare required toafford full unbundlingto their
competitorsat cost based rates. The fir@mis still toreachfacility-based competition, and
numerousEU reports haveonceitedlyproclaimeda growth in facility based competition for xDSL
services.

The ssue about the broadband unbundling in Bulgaria was addressed in the lately 2007. By the end
of it there were no investments in the LLU and the shared access lines were onDdsytethe
interest in a bitstream offer of different operators, as a firsgtrument to start providing broadband
services, no contracts had been signed by 2@08o, then in the law the definition of the local loop
covered only the twisted metal paifhe contentious point was the high wholesale prices, which
formed a pricesqueeze effectRegulatory measures were taken of CRC, in November 20@richy
restrictions on bitstream servicdeward the pricesqueeze effect, and after that the incumbent
revised and reduced the bitstream pricésevertheless, on DSL there was no petition. The
incumbent operator in January 2009, hold 97% of the market. It seemed that, as a result of the
changes in the market conditions fother DSL operatorghrough shared accedbe two unbundled
lines are not available any more. Then only offeran the DSL marketamefrom an alternative
operatoravailable only on the business market, through bitstre#trappeareddifficult for other
operators to enter the broadband markef DSl.due toaccess conditions artdgh prices.

Cable and_AN prouiershaveearnedfrom the lack oftontrol andregulation and have accessed the
ductsof the incumbentwithout anypayment orauthorisation In some situations, they hdedid
downillegallycable networksuntil 2009, when CRC enforced them to put undergibtheir fiber
optic cablesLANSs alstink with bigger servers thagtermit the downloading of content without
certainlypaying copyright feesAs well, the demand for access to unbundled local loops of the
incumbent has disappeared, as DSL as lesseida @nd capacity, stability of connection to LAN and
cable based broadband contributions aspects of offerings end nsessvalue. That actions by the
Bulgarian LAN operatgrand afterwards small and large privass well as mobilgroviders
continuedthe deployment othe country withbroadbandaccess networks atery highspeeds.

Furthermore, the Bulgarian government put strong push for network building and fully focus
providing fast and ultrdast Internet for all citizens, with the adopted in 20Ngtional Broadband
Infrastructure Plan for Next Generation Access. Together with the important project in the country
the "Development of broadband access in Bulgaria by building a critical, protected, secure and
reliable public ICT infrastructurevhichgoal is to build criticakecure and reliable Nexgeneration
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broadband infrastructure for the needs ofgovernment and the creation dfasicsfor development
of broadband services for citizens and business in the disadvantaged regions of Bulgaria.

Nowadays, the Bulgarian broadband market is at admirable eptetform competition, together

with cable, DSL, LTE, fibre, and {@Ned services. While the portion of the market seized by cable

has to some extent enlarged in recent years, the DSL sectohiiscband losing market share

because of clients being migrated to fibre networks. Operators as well as Cooolbox and Vivacom now
provide gigabit services, with the fibre infrastructure of Vivacom covering about 1.07 mil premises by
September 2016. As mentied, around twethirds of subscribers, by late 2015, were connected to

fibre networks.

How Bulgaria has responded to market and regulatory challenges in their adoption of the EU
regulatory framework?

The Bulgarian policy, with NBP prioritization put a griemphasis on network deploymemith

future intentionfor creation of eminence contenfiss main part of that content are the e

government services and associated welfaséthem, which will bring more worth of the broadband
accessThe key strategic doenent that gives the vision for the development of thg@vernment in

the country is the *“ Sovweraane qyhe Republic &f Buigaria 2"t o f
with three strategic objectivesl) Providing quality, efficient and easily accessibbervices to

citizens and businesses; Pjansforming administration into digital administration through the

integration of information processes; Bromotion,accessand participation.

Furthermore, the governmertbok big step for creation of valuablcontent, also open and free of
cost, with the creation of new Open data portal of Republic Bulg@hat is in direction with the
application of the European ICT policies, the entire Digital Agpatmuch consideration to the
content side. Greatly, # Digital Agenda is concerned with the ICT applications, i.e. what ICTs and
exactly broadband can be used for relating to residential applications as well as business.

The Open Data Portal is a single, central, public-kas®d information system that pvides for the

publication and management of information for-tese in an open, machiaeadable format along

with relevant metadata. The platform is built in a way that allows for the complete retrieval of the
published information or parts of it. Providjropen access to public data has both economic effects

and broader public relevance. Some of them are opening new jobs and generating and realizing
business ideas with the help of open data sets. According to the European Commission's assessment,
the proviion of open access to data and the possibility efise on a European scale can bring
economic benefits to EU Member States, worth aj

Broadband Cost Reduction Direcfiie transposition state in the country

The deadlindor transposing the Broadband Cost Reduction Directive in the state expired on 1
January 2016, the country is noticeably lagging with the adaption of it. Infringement proceedings
were opened against Bulgaria by the European Commission for failure to tnatigposition
measuresSome steps we taken with the adoption of alreaiy fpieces of national legislation
transferringthe Directive specifically TheLaw on access to public informatidhg Law on spatial
planning;the Law on electronic communicatie;the Procedural Administrative Code; an Ordinance

2 Directive 2014/61/EU of the European Parliament and of the Council of 15 May 2014 on measures to reduce
the cost of deploying highpeed electronic communications networks
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for rules and standards for design, construction and commissioning of cable electronic
communications networks and associated infrastructure.

Conclusiorof the remaining nationadctions inactualthe Law on electronic communications
networks and physical infrastructures cisntinuingand has beemwleferreddue to the uncertain
political situation in theBulgaria Meanwhilg the Ministry of Transport, Information Technology and
Communications haascceped preparatory steps for théormation of the Single Information Point in
harmonywith Article 4 of the Brodband Cost Reduction Directive.

According to the Literature review and the analysis of the Bulgarian broadband strategy in this thesis,
the main firding is that Bulgaria put more focus on broadband access and in particular with the
adoption of the Digital Agenda for Europm® the main four pillar bit: expanding access to fast and
ultra-fast I nternet of the European citizens.
and pillars of the Agenda, the government is not taking the necessarily actions for transposing it into
the national polty. The other activities and adapted policy tools of the adoption of the EU regulatory
framework were previously indicated and discussed.

What additional broadband policy measum@sthe supply side and demand seeuld be
taken by the Bulgarian governmefor more accelerated broadband development?

Firstly, asadvisedoy an analysis of thiierature, broadband policynustgive focus on both

broadband access and adoption. This implies that supply side policy and demand side policy should
both be enhancd. Nevertheless, the decision to choose which policy tools to use depends on the
stage of broadband development in the country. Presently, Bulgaria gives more emphasis on the
supply side. Accordingly, we the discussion is on what broadband tools are iemtégirand what

can be proposed for the achievement of Bulgarian targets on-$pgled broadband adoption and
access.

The condition of the Bulgaria broadband is look through and separated into two situations: the urban
areas with numerous broadband infragtture and the rural areas of the countipdicated with an
absenceof highspeed broadband infrastructures.

In the firstsituation,the urban areas, which are densely populated, with numerous broadband
infrastructure. Indicated that there is previouslgrapetition and sufficient infrastructure in the
region, the aim of Bulgarian policymakers is to preserve this situation and ensure demand from the
residents Furthermore, in thigondition, broadband policy can be usedpgoovisionthe information
societyand an improvedquality of life forcitizensin the region Market mechanisntools, on the
supply side, mudlypicallybe appliednot to distort the market angbreservethe strongsupply
situation. A policy guideline could be thefrastructurecompetition, which is the situation seen in
Bulgaria. Bgompetition fromdiversetechnologiesfor instancefibre, cableand wireless, the prices
on high-speed broadband services aggpectedto drop. Simultaneouslywith the competition from
dissimilartechnologies newservices andhnovations caras wellbe established On the demand
side, policycan havegreatoutcomeswhen there issufficientbroadband diffusionMoreover, the
high demandn the countrycan drive thegprogressof newapplications andontent thateventually
affect broadbandnfrastructure andservices The demand side policin the country is beginning to
develop with introduction of the @overnment services and can be more encouragacreasing
public online areas like libraries and parks, enpublic online serviceg{health ande-education,
along withdiminishingthe non-adopted groups.
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In the second situation, the rural areas of the country, indicated with an absence efégil
broadband infrastructures. The situation can be realiseth@untains and rural regions where is
hard to reach a broadband infrastructure. In this casere broadband infrastructureequeststo be
applied withquick speedslt isvital for the Bulgariarpolicymakers in thisaseto guaranteein the
areasbroadbard infrastructure.Direct public investment as well as European subsidieshe
supply sideare used and considering for the presents. Also, mangipprivate partnershipsnight
need to bemeasuredo providethe necessaryproadband infrastructureThemobile technology
shouldtoo be used tgprovisionregionsthrough whichcannot pass wireline (or fibrédroadband
Ourcountry hasnumerousregions like this ands an alternative approaddSCcanbe consideredy
the governmentLater, the usageof infrastructure sharingouldeasecompetitionamongstthe
servicesHowever if there is alemandfor private sectolinvestmens, used with care should be the
infrastructure sharingOn the demand sideghe amountof broadband infrasuicture can be expected
to later develop into a monopoly, therefore legislatonsist safeguardhat the price of the services
isreasonableFurthermore, tax reductions oretinand side subsidies for thmearkgroups can be
appliedif it isrequired

In general, internet security andgital literacyand strengthen social cohesion, which are ones of the
main priorities set by The EU programming documents, tisgboostthe demand sidenot only in

that ruralsituation, but overall in the nationThose are scopes in which Bulgaria sahout more
activities todevelopfor benefitingthe consumersAs it is seen in the EDPR (2017), the digital skills of
the population and in the overall workforce apetweenthe lastin the EU as onlgrounda third

(31%) of Bulgariartsaveat minimumbasic digital skilleelatedto the EUwith more than half.

Additionally, the country took some measures to boost digital literd@ge of them is the launch of
Bulgarian Digital National Alliance for Digital Jobs as part of the European Commission's Grand
Coalition for Digital Jobs initiativAlong with, in the educatioml subjectthe governmentaccepteda
"Strategy for the effective implementation of ICT in Education (ZB120)". Itskey purpose is to
deliverflexible andequal access to education. Byethod of implementation, a new law was
approvedon school andgre-school education and amendmenigre made to thepresentHigher
Education Act. The new law sohool andore-school educatiorcontainsnumerousprovisions on ICT
educationin schools. It iforeseenthat digitalskillswill be involvedin the new schogbrogrammesas
crucialcompetences, witlorientationsto specifictraining in computer sciences awdrefor

individual development. In theighereducational systemthe Ministry of Educatioand Science is
executingseveralchanges, identification of protected specialisati@vancingrom new places in
universities and stateubsidythat would bringin the next years broaderpool ofeminencelCT
professionals

The strategic education refor will progress ICT associated education in universities and schools,
which will benefit the level of digital literacy of people entering the labour market, and will rise the
number of ICT specialists. Latterly, Bulgaria might also profit from a cletegstri@r training with

the essential digital skills the labour force. Funding for enduring learning initiatives for workforces of
all ages could be provided over the European Social Fund, specially the Human Resources
Development Operational programme.

78



Measures for overcoming the digital divide in the country

The digital divide in Bulgarian populated urban and rural areas can be overcome by a proposed set of
measures, which will stimulate investment in mobile broadband networks. The specific policy
measureproposed for implementation by the national rule makers are:

1 Release of the entire spectrum within the range of 800 MH, which should be made available
for use by functioned mobile operators for constructiohadditional coverage of their
fourth-generation mobile data networks (LTE) withirB2years.

1 Along with thecreationof fixed infrastructure, ECMIS tire separatemunicipalities to build
masts for mobile stations in remote and haiwireach areas, which are subsequently leased
to operators. It isastrong incentive that will encourage private investors to provide coverage
on their mobile networks in these areas and will thus guarantee the population in these
areas to get broadbandccess at speeds thate consistent with théargetsset in the Ogital
Agenda for Europe

1 Transposing the Directive 2014/61/EC into natioergldlation, through the drataw
Electronic Communications Networ&sd Physical infrastructure, in which shoblel
providedeffective measures for a fast paoeplacemet of equipmaent of the mobile
broadband access networks.

2. Limitations

The purpose of this thesis is to provide understanding of broadband policy in the country Bulgaria
and of the EU, and as a Member State how implements theeglatory frameworknto national
legishtion. Also, understanding theconomic benefitfrom broadband developmenry analysing it
through broadbandnarket, adoption, andnfrastructurein the country. Nevertheless, thikesis

cannot covenll EU broadband policy aspects that are realized astrbe in the future by the rule
makers in Bulgaria. Therefore, not all policy tools and its outcomes can be investigatteel for
preposition of implementation in the Bulgarian strategy for development of broadband.

Nonetheless, overall, thihesis can rake contributiondy signifying policy and economic aspects of
broadband policy in Bulgaria with full accordance of the EU programming docurteetite, national
policymakers. Furthermorether countiesmaybenefit from theBulgariarpractisesby learningfrom

the successealong withits failuresfrom the regulatory and market challenges in their adoption of
the EU regulatory frameworK his thesis could also contribute to the academic arena of broadband
policy research in Europe amiilgaria.

3. Future regarch recommendations

For future research, number of options exist to outspréiael knowledge of thishesis.The future

study on the development of broadband in the country case Bulgaria, for gaining more practical and
good understanding, should conduatdigain data from the general users by surveys, as well as
interviewing expertsprivate sector specialistand regulatory bodies.

Forthe supply side of broadband policy, messearchedavestudiedat macro levein what way
the policy tools affect lradbandacceptanceand development o$ervices, infrastructure, or
investment in oneegionor a group ohations like is the case of the European Unidstudy of a
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definite country, such as thignight be betteranalysedt on acomparisorcasewith other country
Moreover, recentlythere have beerexcessiveprogressesn the advanceof wireless technologgnd

the future arise of 5G technologiete studyof the mobile 4G LTE anke future 5G with respect

to the broadbandnfrastructureand policy masures and obstacleand theswap is also interesting
amongfixed and mobile broadbandccessOn the demand side of broadband policy, whereas there

are numerous researchers on broadband elements, the investigation in what way specific policy tools
affectbroadband adoption is still restricted. With nations implementing more tools on the demand
side, the accessibility of informatiaouldsupport thiskind of studyin the future
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