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Abstract: The social discontent in the first months of 2013 in the country due to the in-
crease in the energy prices provokes the need to explore the problem. As the government
introduces the price formation for the energy and the influence of green energy on the
energy prices for the end consumer this causes the necessity to analyze the political risks
for renewable energy sources (RES) and photovoltaic plants (PVP) in particular. This article
explains the relation between the main quantitatively measurable political risks and the
installation of PVP in Bulgaria.
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PezromMme: CoumasiHOTO HEAOBOJICTBO [1pe3 nbpBute Meceun Ha 2013 r. B CTpaHara,
pe3ynTaTt OT MOBULLIEHUTE LEHW Ha €JIEKTPOEHeprusTa, rnpegrosiara Hy)xgara oT aHasin3
Ha npobsema. Cneq KaTto rnpaBUTE/ICTBOTO OMNPEAEIS Te3U LUEHN U BINSIHUETO Ha 3e/1eHata
eHeprnsi BbpXy LIEHUTE Ha TOKa 3a KpaviHusi notpeburtes, ciegBa, 4ye € Heobxoammo aa ce
aHanan3npart rnoMTUYECKUTE PUCKOBE 3@ Bb30OHOBSIMUTE €HEPruliHu u3ToyHuum (BEW) n
M0-KOHKPETHO 3a poTOBOATaNYHNTE MHCTanaummn (PBU). Ta3zm ctatusi pa3kpmuBa Bpb3KaTta
MEXAY OCHOBHMSI KOJIMYECTBEHO U3MEPUM IMOJINTUYECKU PUCK U MHCTa/IMpaHETo Ha ©BU B
bvarapus.

KnroyoBun gyMu: rnosimTMHECKUN PUCKOBE, LUEHW HA €HEPrusita ot d)OTOBOﬂTaM‘-IHM cncremu,
d)OTOBOﬂTaM‘-IHM WHCTasziaynu, KopesalnmoHeH aHasin3

JEL Classification: M11, .94, 198, Q28, Q58

I. Introduction

The increasing social discontent in the
country in the first months of 2013 pro-
voked by the increased expenses of house-
holds for electricity, has deep roots and re-
quires a deeper insight into the problem.
According to the Bulgarian Photovoltaic

I. BbBeaeHue

HapacTBalwoTo counaaHO HeAOBOJSICTBO B
CTpaHaTa B nMbpBuTe Meceuu Ha 2013 r.,
NPOBOKMPAHO OT MOBULUEHUTE pas3xoaum Ha
AOMaKWHCTBaTa 3a@ efIeKTpMYecTBo, UMa
Obn6boKM KOpeHu M M3MCKBa 3aabiiboyeH
aHanu3 Ha npobnema. Cnopen bbarap-
ckaTta ¢oToBonTamMuHa acouuvaumsa (BOA),
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Association, the State Energy and Water
Regulatory Commission (SEWRC) does not
publish full and reliable data regarding the
planning and the real production of elec-
tricity from the different sources. This cre-
ates doubts regarding the methods used
by the SEWRC as a basis for forming the
electricity prices (BPVA, 2013). The end
users used to pay an addition for green
energy which was connected to the pref-
erential prices (SEWRC, 2012b). Changes
were voted in the Energy Law (in Bulgaria)
(Nikolova, 2013) on 14 Jun 2013 which in-
troduced a new way of modeling the price
and the expenses for green energy will
not be a part of the tax for transfer in the
form of an addition for green energy (they
will be compensated through two new Eu-
ropean instruments). Even though these
measures are expected to result in a 5%
lower price for energy the question about
how political risks influence the energy in-
frastructure in the country remains. Also,
having in mind the weight on the electric-
ity bill for the end users caused by the ad-
dition for green energy until recently, it
should be researched how political risks
influence the creation of new renewable
energy in Bulgaria and in particular - pho-
tovoltaic systems (PVS).

The purpose of the current material is to
analyze political risks that the PVS are fac-
ing in order to improve their management
through applying a practical approach.

II. Methodology of the research/ For-
mulating the problem

According to experts the photovoltaics are
necessary for the country because they
could aid the environmental protection
and they would lead to opening new job
positions; at the same time financing by
the European programs is available too,
which is one more positive aspect; be-
sides, they could be built in urbanized ter-
ritories (Velikova, 2012), i.e. the PVS have
many advantages (Ilieva, 2012; Velev et
al., 2012) and their development is stimu-
lated in @a number of ways. 1 MWh (1000
kWh) of electricity produced by PVS saves
the environment about 850 kg harmful
CO2 emissions yearly on average (Bro-
kerIns, 2010) According to EUROSTAT for

Obp>XaBHaTa KOMWUCUSA 3@ €HEPrumHoO U
BOoAHO perynupaHe (OAKEBP) He ny6nunky-
Ba MbJ/IHA WU AOCTOBEPHW AAHHU OTHOCHO
NJ1aHWpPaHOTO M peanHoTO MNPOM3BOACTBO
Ha eNeKTpUYeCcTBO OT pPas3/IMYHUTE U3TOY-
HMUM. ToBa Cb3haBa CbMHEHMS OTHOCHO
meToauTe, wmanonssaHu ot AKEBP, kaTto
OCHOBa 3a opMMpaHe Ha UeHUTE Ha efek-
TpudyectBoTo (BPVA, 2013). KpanHuTe no-
Tpebutenn ca 3annawann 1M gobaska 3a
3efleHa eHeprus, KosTo e 6una obebp3aHa
n c npedepeHumanHmntTe Tapudm (SEWRC,
2012b). Ha 14.06.2013 r. ca rnacyBa-
HW NpPOMeHM B 3aKOHa 3a eHepreTukarta
(Nikolova, 2013), npu KouTO ce BbBexXAaa
HOB MOAen Ha LueHoobpasyBaHe, a pa3xo-
AVTe 3a 3eneHaTta eHeprms HaMa Aa ca yacT
OT Takca npeHoc nog dopmarta Ha 3ene-
Ha gobaBka (Te we 6bAAT KOMNEHCUPAHMU
ype3 ABa HOBW €BPOMENCKM MHCTPYMEHTA).
Bbnpeku, ye ¢ Te3n Mepkn ce oyakea 5%
No-HMUCKa LEeHa Ha ToKa, OCTaBa BbMPOCHT
KaK MOSIMTUYECKU PUCKOBE BIINSAAT BbpXY
eHeprumnHaTa MHPpaACTPyKTypa B CTpaHaTa
N UManku npeaBuna AOCKOPO CbLeCTBYBa-
LaTa YTeXHEHOCT Ha CMETKUTE 3a TOK Ha
KparHuTe notpebutenu 3apaan gobaskaTa
3a 3efleHa eHeprus, Kak BAnsSaT BbpXy UH-
CTanMpaHeTo Ha HOBW 3€/1eHM MOLLHOCTU B
Bbnrapus n B 4acTHOCT — (POTOBOATAUYHM
cuctemn (®BC).

LlenTa Ha HacToAWMSA TPYA e Aa Ce U3BbP-
LY aHaIn3 Ha MoSIMTUYECKU PUCKOBE, Npes,
KonTo ca nanpaseHn ®BC 3a nogobpsiBaHe
Ha ynpaBNeHWETO UM, Yype3 npunaraHe Ha
NMpakKTn4eCcKn noaxoAa.

II. MeTtoponornsas Ha wu3cnegBaHeTo/
dopmMynupaHe Ha npo6sema

Cnopea  ekcnepty, OTOBOATAUYHUTE
MOLLHOCTM ca HeobxoauMMM 3a CTpaHaTa,
Tb kaTo 6Mxa cnoMorHanuM 3a onassa-
HeTO Ha oOKonHaTa cpefa, 6uxa posenwu
[0 pa3KpMBaHETO Ha HoBM paboTHM Mec-
Ta, CbLLEBPEMEHHO € AOCTbMHO U (PUHaH-
CMpaHe OT eBponeKcku nporpamm, Koe-
TO e TexeH cBoeobpaseH nwC, MoraT Aa
ce cTposaAT B ypbaHusmpaHu 30HW U A4p.
(Velikova, 2012), T.e. uMaT MHOIO NpeanM-
ctBa (Ilieva, 2012; Velev et al., 2012) u
3a TAXHOTO pa3BUTUE Ca HalMYHK peauua
ctumynun. 1 MWh enektpu4yectso, nNpoms-
BegeHo ot doTtoBonTamum (PB) cnecTtsBa
Ha OKoJsiHaTa cpeaa cpeaHo okono 850 Kr.
BpeaHW eMUCUM BbrnepoaeH AMoKCuA ro-
anwHo (BrokerIns, 2010). Mo AaHHM Ha
EUROSTAT 3a nepuoga 2004 r. - 2011
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the period between 2004 and 2011 the
share of renewable energy sources (RES)
in the end consumption in Bulgaria has
increased (Eurostat Newsrelease, 2013).
From all RES the biggest percentage of
electricity for the territory of EVN in the
country is produced by PVS - 86.5% (Ex-
pert.bg, (2012). Also according to a recent
research (Velev et al., 2012) the capital
expenses for PVS have decreased: for the
period from 2011 - 2012 the data shows
a decrease from 26.06% to 50.85%. The
facts and statistics mentioned above con-
firm the need for use of RES and the ben-
efits of their use, exclusively for PVS.

The sustainable environment is one of the
main elements for sustainable economic
development. The pollution of the envi-
ronment is a considerable problem since
it brings many risks for the health (Man-
cheva et al., 2002). The energy sector is
one of the biggest environmental pollut-
ants (Deneva et al., 2012). The energy
security in general refers to creating ad-
equate and secure energy sources at rea-
sonable prices with the purpose of main-
taining economic growth (Tsoutsos et al.,
2011). As it will become clear in the text
that follows, the changes in the policy like
new taxes, introducing additional require-
ments, complicating administrative proce-
dures and so on, create insecurity in the
green energy sphere and more precisely in
the PVS sphere. Their optimization would
alleviate considerably the creation of RES
installations (National Action Plan for En-
ergy from Renewable Sources, 2012). This
threatens to decrease the investors’ inter-
est which in its return would decrease the
benefits of introducing PV in the country.
Consequently, the risks that the PV sys-
tems are exposed to need to be analyzed
and in particular special attention should
be paid to the political risks that, besides
being so topical for the country, can influ-
ence dramatically the green energy sector.
Therefore, one question remains: what in-
fluence can the preferential purchase price
of electrical energy have on the creation of
PVS in Bulgaria.

III. Methods of the research

The political risk is serious (Ilieva, 2010)

r. AenbT Ha Bb30OHOBAEMUTE €HepruimHu
n3tToyHmum (BEW) B KpanHOTO noTpeb-
neHue Ha bvnrapms HapactBa (Eurostat
Newsrelease, 2013). OT BCUMYKM BB306-
HOBSIEMU WM3TOYHULMN, HAaW-roNsaM MNpoOuEHT
OT €efIeKTPUYeCcTBOTO Ha TepuTopusaTa Ha
EVN ce nmpousBexga 4ype3 ¢hoToBOATAULMN
- 86.5% (Expert.bg, (2012). Cbhwo Taka
crnopen ckopowHo uscnegBaHe (Velev et
al., 2012) kanutanosuTte pasxoan 3a ®BC
HamansaeaT, 3a nepumogda 2011 r. - 2012
r. JaHHWTe ca 3a cnaj oT 26.06% po
50.85%. loco4yeHuTe dakTn M CTaTUCTU-
Ka NoTBbpXAaBaT HeobxogmmocTtTa oT BEU
M NOM3UTE NpPU U3rpaKaaHeTo UM, B 4acT-
HOCT Hal-Beye 3a OBC.

YcTonuymMBa OKOJSIHA cpefa e eAuH OT OcC-
HOBHUTE efleMeHTU U 3@ YCTOMUYMBO WKO-
HOMWYECKO pa3BUTME. 3aMbpPCABAHETO Ha
npuposaTta € cCbluecTBeH npobnem, Tbi
KaTo HOCWM MHOr0 PWUCKOBE 3@ 34paBeTo
(Mancheva et al., 2002). EHeprumiHuar
CeKTop € eAnH OT Hal-roseMnTe 3aMbpCu-
Tenn Ha okosniHaTta cpepa (Deneva et al,,
2012). EHeprumHaTa CMrypHocT Han-o6Lwo
Ce OoTHacs A0 OCUMypsABaHETO Ha ajeKkBaT-
HU U CUTYPHU M3TOYHULM Ha eHeprusa Ha
pasyMHM LEHW C uen noaabpXXaHeTo Ha
nKkoHommuyeckm pactex (Tsoutsos et al,,
2011). KakTo we cTaHe SICHO M no-Jony,
NPOMEHUTE B MOJSIMTMKATaA KAaTO HOBM TaK-
CW, BbBEXAAaHe Ha AOMb/HUTENHU WU3WNCK-
BaHUS, YCOXHEHNE Ha aAMUHUCTPATUBHMU
npoueaypu M T.H. BHACAT HECUIYPHOCT B
cepaTa Ha 3enieHaTa eHeprus 1 No-TOYHO
OB, a TAXHOTO oNTMMKU3NpaHe bu obnekyu-
N0 3HAUUTENHO uU3rpa)xagaHeTo Ha BEUN mnH-
ctanaumn (National Action Plan for Energy
from Renewable Sources, 2012). Tosa
3aniaweBa Aa HaMaau WHBECTUTOPCKUS
MHTEpec, KOeTo Ha cBoW pea 6m Hamanu-
N0 1 nonsute oT BHeapsiBaHeTo Ha OB B
CcTpaHaTa. CnepoBaTenHo e Heobxoammo
Ja ce aHanm3mpaT PUCKOBETE, Ha KOWUTO
Ca U3M0XeHN (POTOBOATANYHUTE CUCTEMM,
M B 4YacTHOCT aa ce obbpHe no-cneuyman-
HO BHWMaHWe Ha MNOJINTUYECKUTE PUCKO-
BE, KOMUTO, OCBEH aKTyanHW 3a CTpaHaTa,
MoraT Aa oKaxaT W 3Ha4YUTesIHO BAUSIHUE
BbpXYy eHepruinHmnsa cektop. OctaBa BbMNpo-
CbT: KakKBO BJ/INSIHME MOXe Ja OKaxe npe-
depeHumanHaTa M3KyMHa LeHa Ha efek-
TpU4yeckKa eHeprusi Bbpxy U3rpaxkaaHeTto
Ha OBC B bbnrapus4.

II1I. MeTOoaMka Ha nscnegBaHeTo

buaenkm NONMUTUYECKUAT PUCK Cepuo3eH
(Ilieva, 2010), e Heob6xoaMMO Aa ce pas-
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therefore the possibility for its manage-
ment needs to be reviewed. The risk man-
agement is being used more and more
by scientists, financial analyzers, the me-
dia and large banks. The theory and the
methodology are in a process of develop-
ment, but the practical application of the
methods of approach in the risk manage-
ment remains on the same level (Geor-
giev, 2008).

In order to achieve the purpose of the cur-
rent article, the main risks to which the
PVS are exposed to need to be reviewed
and then their categorization has to be
presented. The main risks that are not
insured against will also be pointed out.
After that a main political risk will be ana-
lyzed - the only one which can be quan-
titatively measured. The improved risk
management will alleviate the whole pro-
cess of installing a PVS, which would bring
about numerous benefits like the final goal
- the percent electricity produced by PVS
in the country would be bigger.

Analyzing the risks to which the PVS are
exposed is extremely important - even
the National Action Plan for Energy from
RES points out specific measures for ob-
taining information regarding those risks.

Correlation analysis will be used. Conduct-
ing a regression analysis in this case gives
a value for R square = 0,250087236 which
means that only 25% of the installed pow-
er can be explained by the preferential
price. The significance F = 0,390906039 is
way greater than 0.05 which means that
the results obtained for a regression model
are not reliable. P value is also higher than
0.05 which means that the deviation is
too high above the regression line and the
regression model is not accurate enough
to be used. For objective reasons (short
historical period of the existence of pho-
tovoltaic power and correspondingly, the
purchase price of the energy from them)
the number of observations, made for the
purpose of the analysis, is small, which
gives an error and makes the regression
model not functional in this case.

rnena Bb3MOXHOCTT@ 3a HErosoTO ynpa-
BNleHWe. YNpaB/iieHWeTO Ha pucka ce ms-
rnon3Ba BCE NoBeye OT yYeHU, (PUHAHCOBMU
aHanmMsaTtopu, Meamn U ronemMmu 6HaHku.
TeopusaTa U MeToaosI0OrMATa ce pa3BuBar,
HO NPaKTU4YeCKOTO NPUIOXKEHME Ha NOAXO-
AuTe n MetoamMTe B ynpaBfieHMETO Ha pu-
CKa CKM OCTaBa Ha CbwWwoTo HMBO (Georgiey,
2008).

3a nocTuraHe uenTa Ha HacroswaTa cra-
M € HeobxoAMMO Aa ce noco4vaTt OCHOB-
HUTe puckoBe, Ha kouto OBC ca wusno-
XXEHU, cnej KoeTo [a Cce M3Hece THAXHa
kaTeropmsauusa. e 6vaaTt pasrnegaHn um
OCHOBHUTE PUCKOBE, KOWUTO He noanexar
Ha 3acTpaxoBaHe. B nocneacteme we 6bae
aHanm3nMpaH OCHOBEH MOSINTUYECKU PUCK,
KOMTO eAMHCTBEH MOXe Aa 6bae KonnyecTt-
BEHO wu3MepeH. [Mo-gobpoTo ynpasrieHue
Ha pUCKOBETE e YyJsiecHN uenusa npouec
Ha u3rpaxzaaHe Ha GoToBO/TANYHA NHCTa-
naums, Koeto 61 MMano MHOXEeCTBO Mon3un,
KaTO KpalHMAT pe3ynTtaTt oT KomTto 6u 6umn
No-rosiiM MNPOLEHT e/IeKTPoeHeprus, npo-
n3segeHa ot ®BC B cTpaHarTa.

AHaNM3MpaHETO Ha pPWUCKOBETE, Ha KOu-
TO ca nognoxeHn OBC, e usknwouyuten-
HO Ba>XHO - A0pU HaLl,l/IOHaJ'IHVIFIT NnjaH 3a
AeNCTBME 3a eHeprusaTa OT Bb306HOBAEMU
M3TOYHMLKM NOCOYBA KOHKPETHU MepKu 3a
nony4yasaHe Ha MHOpPMauMsa NO OTHoLe-
HWe Ha puckoseTe, Ha kouto ®BC ca us-
NOXXEHN.

LLle 6bae mM3nonsBaH KopesauMoHeH aHa-
nn3. [lpoBexpaHeTo Ha perpecuoHeH
aHanmM3 B cfy4vasl gaBa CTOMHOCT Ha Koe-
duuMeHT Ha aeTepMuHaums R square =
0,250087236, koeTo O3HauyaBa, 4ye enBa
25% OT WHCTanupaHUTe MOLLHOCTM MoraT
na 6baaTt obocHoBaHM OT npedepeHuman-
HUTe ueHn. KoedunumeHTbT Ha 3HAaYMMOCT
F = 0,390906039, KoeTo € NU3KNUYUTENHO
Hag 0.05, cnepoBaTenHo nosiyyeHuTe AaH-
HW 3a perpecuoHeH Mozesl He ca TOYHU. P
value e cbuo Haa 0.05, koeTo o3HauvaBa,
ye OTK/IOHEHWETO OT perpecuMoHHaTa u-
HUS e NpeKaseHo roassMo U perpecnoHHms
MoAen He e AOCTaTb4yHO TO4YeH, 3a Jda ce
n3nonsea. Mo 06eKTMBHM NpUUYnHKN (KpaT-
KUST MUCTOPUYECKM Mepuos Ha CbluecT-
BYBaHeTO Ha (HOTOBONTAMYHM MOLLHOCTHU
N CbOTBETHO npedepeHuUnanHn MU3KYMNHU
LLEHN Ha eHeprusta oT Tax) 6poaT Ha Ha-
6ntoaeHMaTa, OCbLUECTBEHM 3a uenuTe Ha
aHanusa ca Majako Ha 6bpon, KoeTo aasa
rpewka n npaBu perpecMoHHNa moaen He-
(dYHKLUMOHaNeH B ciy4as.
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II1. 1. Classification of the risks

In order to classify the risks to which the
PVS are exposed (Kirova et al., 2012), we
need to categorize the reasons that lead
to those risks. After that we need to rate
the risks for practical purposes. Many or-
ganizations use a subjective classification
which defines the possibility for the risk to
emerge as belonging to one of three cat-
egories - low, medium and high. This does
not allow for real risk management since
no precise data in numbers can be provid-
ed (Hubbard, 2007). There are a number
of quantity methods for risk assessment
like Monte Carlo, Crystall Ball, etc. The risk
assessment through such methods will be
explored in upcoming materials. They are

III. 1. Knacudmkauma Ha pucKkoBeTe

3a pa ce knacudbuumpaT puUcKoBeTe, Ha
komto ca umanoxeHn OBC (Kirova et al,,
2012), e HeobxooMMO Aa ce HanpaBu Ka-
Teropmsauma U Ha NpnNYnMHUTE, KOUTO BO-
OAT 40 nosiBABaHeTO Ha puckose. Cnea
TOBa 3a LenuTe Ha npakTukaTa € Heobxo-
AMMO Ja ce NoCTaBM OLEeHKa Ha puckose-
Te. MHOro opraHmsaumn n3non3eaT cybek-
TUBHa Knacudukaums, KOSATO onpeaens
Bb3MOXHOCTTA OT NnosABaTa Ha PUCK KaTo
npunexauwa KbM eAHa OT TpuUTe KaTero-
PN — HWUCKa, CpefHa M BUCOKa. ToBa He
No3BOJIsIBa peasiHO ynpasBieHne Ha pucka,
Tbl KaTO HE Ca Ha/IMYHM AaHHWN C KOHKPET-
HO uspaxeHue B undpn (Hubbard, 2007).
C'bLLI,eCTBYBaT peanua Koan4yectBeHm MeETO-
AV 3a oueHKa Ha pucka kato Monte Carlo,

not a goal in the current article.

Crystall Ball n gp. KoHkpeTHa oueHKa Ha
puckoBeTe ype3 nogobHm metoam we 6bae
npeaMeT Ha nocneaBaly TPyaoBe, Te He
npeacTaBnsaBaT Len B HacToswaTa paboTa.

Table 1. PVS risk categories
Ta6bnuua 1. Kateropun puckose npmn ®BC

Production of the system
MponzsoacTteo Ha ®BC

Risks of impact on health and environment caused by the use of materials for
production

PuckoBe 3a 34paBeTo M OKOSHaTa cpeaa, NPUYMHEHM OT M3MOM3BaHETO Ha MaTe-
puanuTe 3a NpoM3BOACTBO

Utility company or grid
OTMANTM KoMNaHusi/ Mpexa

Operational risks: unavailability to meet the needs, limits of electricity produced,
etc.

Puckose, cBbp3aHu C PYHKUMOHMPAHETO: HECNOCOBHOCT 3@ MocpeLlaHe Ha HyX-
AUTe, orpaHUYeHns B NpOn3BeAEHOTO eIeKTPUYeCTBO U Ap.

Project development
M3rpaxaaHe Ha MHCTanauu-
aTa

Risks appearing throughout the process of building the installation: changes of
prices, design, permissions, etc.

PuckoBe, kouTo MoraT Aa Bb3HMKHAT B Npoueca Ha M3rpaxaaHe Ha UHcTanaums-
Ta: NpoMsHa B LEeHUTe, AM3aiiHa, paspelumTenHn 1 ap.

Technical problems
TexHuyeckn npobnemu

Hardware component risks: reliability, fire/ explosion risks, relocation
PuckoBe, CBbp3aHuW C XapAyepHUTE KOMMOHEHTM Ha cucTemaTta: 6raroHagexa-
HOCT, pUCK OT noxap/ eKCnio3us, NpeHoc

Risks for the personnel
PuckoBe 3a nepcoHana

Electrocution, burning, falls, work with a crane, lifting the panels, heat/ cold
stress

TokoB yaap, nagaHus, usrapsiHusl, paboTta c KpaH, NoBAuraHe Ha naHenuTe, To-
NJavHeH/ CTyAOB CTpec

Environmental risks
OkonHa cpeaa

Local and environmental risks: effects on local population, climate, potential pro-
tests against environmental damages

PuckoBe, CBbp3aHM C pasnosIoXKEHNETO M OKOJSIHATa cpefa: BiMAHUE BbPXY MecCT-
HOTO HaceneHue, KAuMMaTa, Bb3MOXHMW MPOTECTU CPeLly €BEHTYalHW MPUPOLAHMU
weTm

Policy risks
MonuTtuyeckn puckose

Government change risks: risks of the government politics change, geopolitical
insecurity, war conflicts, changes of the national politics. The energy policy is not
stable.
PuckoBe OoT MpoMeHn B nonutmMkaTa: reonosIMTMiyecka HeCUrypHoOCT, BOEHHM KOH-
pnnKTN, NpOMsAHa B HauMoHanHaTta nonutuka. EHepruitHaTa nonutmka He e cTa-
6unHa.
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Financial risks
DUHAHCOBW pUCKOBE

Risks of assets insufficiency, caused by theft, decreasing of the compensation
price of energy, decrease of grants, etc.

PuckoBe, cBbp3aHu C HeAoCTaTbyHa HAJIMYHOCT Ha KanuTan B cneacTBue kpaxba,
HaMansBaHe LeHUTe Ha U3KyMHaTa eHeprusa unu cybcuammte u ap.

There are also other classifications of risks
to which the PVS are exposed. According
to (Cortez et al., 2012) there is also an-
other division - to internal and external
risks. External are the ambient tempera-
ture, solar module temperature, humidity,
air pressure, wind speed, inclination angle
of the sun, azimuth of the sun, solar radia-
tion, voltage, and power.

All of these factors influence the work of
the photovoltaic panels and their efficien-
cy. The main factor that defines the func-
tioning abilities of the PV systems is the
weather because photovoltaics perform
at its maximum capacity during a sunny
day with a clear sky so this is the risk with
highest importance. Other methods of risk
classification will not be pointed out since
they are not a goal in this material.

According to the risk categories in table 1,
object of interest in this article are some
political and the directly related to them
financial risks.

The government risks include change in
the legislation related to the policies on
carbon dioxide or change in the price of
the energy produced by photovoltaics,
geopolitical instability, military conflicts,
change in the national policy, etc. An in-
fluential factor would also be the change
in the politics related to subsidizing en-
ergy from PV as well as potential abuse
and corruption when financing. Regulato-
ry, governmental or contract risks, related
to suppliers of equipment, contractors and
third parties working on the implementa-
tion of the plan are also possible.

Regarding the financial risks, uncertainty
in the price of energy and the price for sub-
sidizing of the energy are probable. Credit
or budget limitations may be expected,
for example, insufficient access to capital
which presumes the possible requirement
of short term payback of the investment.
There are also risks related to the curren-
cy exchange when purchasing equipment
from the international markets and influ-

CoblwecTByBaT M ApPYrn Knacudukaumm Ha
pUCKOBETE, Ha KOUTO ca u3noxeHn OBC.
Cnopep (Cortez et al., 2012) cbuiecTBYBa
W Apyro pasgefneHwe KaTto Harmpumep Ha
BbTPELWHN U BbHLWHW. BbHWHKN ca: Temne-
paTypaTa Ha cpeparta, TeMmrnepaTyparta Ha
caMmuTe MOAYNIM, BNAaXXHOCTTa, Bb34YLLHOTO
HansiraHe, CKOpOCTTa Ha BATbpa, HakJo-
Ha W asMMyTa Ha NaHenuTe KbM CibHUE-
TO, C/lbHYeBaTa paanauuns, HanpexeHue
N MOLLHOCT. BCHUKM Te3n dakTopu BANSAT
Ha paboTaTa Ha ¢oTOBOATAMYHUTE nNa-
HenMn un TaxHaTa edekTuBHOCT. OCHOBEH
dakTop, KOWTO onpepens cnocobHoCTU-
Te 3a yHKUMOHMpaHe Ha ®BC e Bpeme-
TO, TbM KaToO oTOBONTAMLUTE M3MON3BaT
CBOSI MaKCMMasieH KanaumTeT No BpeMe Ha
CNbHYEBW AHUM C ICHO Hebe, Taka ye ToBa
€ HaM-CblUEeCTeHUSAT puUck. Opyrn meToam
3a Knacudukaums Ha pUCKOBETE HsAMa Aa
6baaT pasrnexaaHu, Tbi KaTo He ca uen
Ha HacToswaTa paborTa.

Cnopepg nocoyeHuTe B Tabnuua 1 katero-
pun puckose, 06eKT Ha MHTepec B HacTo-
auwarta paboTa ca HAKOM MOJIUTUYECKN W
Npsiko CBbp3aHUTe C TX (DUHAHCOBU puU-
CKoOBe.

MpaBuUTENCTBEHUTE pPUCKOBE Ce M3pass-
BaT B NpoMsHa B Hapenbw, cBbp3aHu C
NOAUTUKUTE, HACOYEHN KbM BbI/1IEPOAHMUS
AMOKCMA MNK NpOMsIHA B LleHaTa Ha eHep-
rmaTta, npoussexaaHa oT doToBonTamum,
reonosiTMyecka HeCTabunHOCT, BOEHHMU
KOHMINKTM, NPOMSIHA B HALMOHAaIHaTa No-
amTnka n ap. Bausew daktop 6u 6mn m
npomMsiHata B MNOAMTMKATa MO OTHOLUEHMWe
Ha cybcmampaHeTo Ha eHeprus, npousse-
aeHa ot ®B, CcbWO Taka U MoTeHUuMaHn
3noynoTpebu n kopynuuss nNpu UHAHCK-
paHe. Bb3MOXHM ca perynaTopHu, ynpa-
BNIEHCKM WIN LOFOBOPHM PUCKOBE, CBbP-
3aHM CbC cHabauTenn Ha obopyaBaHe,
AOCTaBuMuM M TpeTn nuua, pabotewm no
M3NbJIHEHMETO Ha MHCTanaumaTa.

OTHOCHO (hMHAHCOBUTE PUCKOBE, Bb3MOX-
HW Ca HECUTYpPHOCT B LIEHUTE Ha eHepru-
AaTa U LeHuTe npu cybcuampaHe Ha eHep-
rmata. MoraT Aa ce o4yakBaT KpPeauUTHMU
UNU BIOIXKETHM OrpaHUYeHUsi, Hanpumep
HeaoCTaTbyeH AOCTbM [0 KanuTas, KOeTo
npeanosiara U eBeHTyasIHO HanaraHeTo Ha
M3NCKBAHE 3a KPATKOCPOYHO Wu3njallaHe
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encing the price of the carbon credits and
the benefits of the increased productivity
for the goods produced. A market risk from
decrease of the price of the purchased en-
ergy, and a risk from theft or malicious ac-
tions that represent a direct expense for
the investor are also present.

III. 2. Risks that are not insured

Some of the risks to which the PVS are
exposed can be insured which is one of the
4 possible strategies for risk management
(Pavlov, 2012). The coverage of those risks
gives an opportunity for restoring the sys-
tem without investing additional capital.

Consequently those risks that cannot be
insured need to be analyzed, in order to
understand which of the political risks will
be necessary to be addressed by this ar-
ticle.

The risks that cannot be insured are:

e Damages as a result of collapse of
the ground;

e Expenses for substitution, repair or
rectification of faulty equipment, materials
and/ or manufacture;

e Corrosion, rotting, oxidation;

e As a result of deliberate action or
actions of gross negligence of the insured
person or company, as well as failure to
perform the duties that arise from experi-
mental or research work, testing or delib-
erate overload;

e Some damages are considered to
be unavoidable like faults with the wiring
from rodents, overheating, aging plastic,
etc. (Reliability of Photovoltaic Installa-
tions, 2011).

III. 3. Purpose of the research

The purpose of the research is to define,
when introducing incentives for the PVS,
which ones influence the increase in the
installed power and to what extent. The
influence of the purchase preferential pric-
es as a political risk will be reviewed in
this article since they are the only political
risk which is quantifiable. Even though the
change in price can be insured, since they
are considered to be the most successful

Ha WHBecTuumuaTa. MpUcbCTBaT U PUCKOBE
npu o6MsHa Ha BanyTa, CBbp3aHW CbC 3a-
KynyBaHeTo Ha obopyaBaHe OT MexXAyHa-
pPOAHWUTE Ma3sapu M BAUSAELLM BbpXY LieHaTa
Ha BbIIEPOAHUTE KPeaAUTU U MON3uUTe OT
yBesMuyeHaTa npoAyKTUBHOCT 3a MNpous-
BEXAaHUTE CTOKW. HanuuyeH e n nasapeH
PUCK OT HaMasfisiBaHe LeHaTa Ha uU3KynyBa-
HaTa eHeprus, puUck oT Kpaxbu unu 3no-
YMULLNEHN OENCTBUS, KOUTO NpeacTaBnisa-
BaT MpsAK pa3xo 3a MHBECTUTopa.

III. 2. PuckoBe, KOMTO He ce 3acTpa-
xoBaT

Hakou OT pucKoBETE, Ha KOUTO Ca M3/0-
xeHn OBC, moraT ga 6baaT 3acTpaxoBa-
HW, KOETO NpeAcTaBnsiBa efAHa OT 4YeTupu-
Te Bb3MOXHW CTpaTermm 3a yrnpasrieHue
Ha pucka (Pavlov, 2012). NMoKpUTMETO Ha
Te3M PUCKOBE AaBa Bb3MOXHOCT 3@ Bb3-
CTaHOBsIBaHe Ha cucTteMarta 6e3 BnaraHeTo
Ha AOMbJIHUTENEH KanuTan.

CnefgoBaTeslHO Te3U PUCKOBE, KOWUTO He
noAanexaTt Ha 3acTpaxoBaHe, e Heobxoam-
MO Aa 6bAaT aHanMsnpaHu, 3a aa ce ycTa-
HOBW KbM KOI MONIMTUYECKM TaKbB € Mo-
Ne3HO Jla ce Haco4ym HacTosiwaTta paboTa.

PuckoBeTe, KOUTO He ce 3acTpaxoBsaT, ca
crnepHuTe:

e llleTn B pe3ynTaT Ha npornajaHe Ha
TepeHa;

e Pa3xoAn 3a 3aMecTBaHe, PEMOHT
NN MnonpaBsiHE Ha Heu3rnpaBHO ob6opya-
BaHe, Matepuanun u/unu n3paboTku;

e Kopo3us, M3rHMBaHe, OKMUC/SABaHeE;

e KaTto pe3yntaTt oT YMULLJIEHWN JENACT-
BUSA UNU AEWCTBUSA, U3BbPLLEHN B pe3yaTaT
Ha rpy6o HexalcTBO Ha 3acTpPaxo0BaHOTO
NNLUE WIN KOMMaHUA, KaKTo M HecnpaBss-
HEe CbC 3aAb/IKEHUATA, MPOU3TUYALLM OT
eKCMepuMeHTanHa WM uscnegoBaTencka
paboTa, TeCTBaHe WNW YMULLIEHO MNpeTo-
BapBaHe.

e HakoWM wWeTn ce cMaTaT 3a Heus-
6eXXHM KaTo rpewkn B cuctemaTa, nNpuyn-
HEHW OT rpusaudu, nperpsieaHe, ocTaps-
BaHe Ha nnactMmacarta u ap. (Reliability of
Photovoltaic Installations, 2011).

II1. 3. Llen Ha nscneagBaHeTo

LlenTa Ha n3cneaBaHETO € Aa YCTaHOBU Npwu
BbBEXAAHETO Ha CTMMyNM 3a (oToBONTa-
MUK, KOW OT TAX OKas3BaT B/IMSHME BbpPXY
yBe/iM4yaBaHe Ha WHCTanMpaHUTE CUCTEMU
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incentive for creating PVS so far (EREC,
2010) it would be useful to collect more
data with the purpose of more qualitative
risk management.

Is there a connection between the prefer-
ential prices of the compensation energy
in Bulgaria and the installed PV power and
if yes how strong is it?

III. 4. Collection of data and calcula-
tion of the correlation efficiency

Data for the installed PVS for every year
between 2009 and 2013 incl. (table 2) has
been collected (the data is given for every
year separately — the numbers are not cu-
mulative), as well as data for the preferen-
tial prices of the compensation energy for
the same period (table 3). While the data
for the installed power is for a calendar
year, the preferential prices have different
dynamics - they change through different
months of the year for the tested period -
April, September and July. The purpose of
the research is to demonstrate the overall
connection between those two factors and
not for one particular year - a calendar
year or a month to month period. There-
fore, this discrepancy can be ignored.

M 40 KakBa cTeneH. B cnyyasa we ce pas-
rnefa BAWSIHMETO Ha npedepeHunanHuTe
M3KYMHU LeHU (KaTo MOJIMTUYECKU PUCK)
Ha eHeprusTa, Tbi KaTo Te NpeacTaBisBaT
€ANHCTBEHUNSA MONIUTUYECKMN PUCK, KOWTO €
KOJIMYECTBEHO W3MepUM. Bbnpeku, 4ve e
Bb3MOXHO MpOMsiHaTa B LeHUTe aa 6bae
3acTpaxoBaHa, Tbi KaTo Te ce cyuTaT 3a
Hal-yCreLwHNa CTUMY/ 3a U3rpaxzaaHe Ha
®B no momeHTa (EREC, 2010), 61 61no no-
Ne3HOo Aa ce cbbepaT noBeye AaHHM C uen
NMo-KauyecTBEHO yrNpaB/ieHME Ha puUcka.

MmMa nu Bpb3ka Mexay npedepeHumnanHm-
Te UeHW Ha M3KynHaTa eHeprusi B bbnra-
puUst U MHCTanupaHaTa ®B TexHonorus Ao
MOMEHTa M aKo Za, KOMIKO CU/IHa e Ta?

III. 4. Cb6upaHe Ha uHdbdoOpmMmaumsa m
n3uucnsiBaHe Ha KopeJjlauMoHeH Koe-
cdbuuneHT

3a uenta Ha u3cneaBaHeTo ca CbbpaHu
AaHHW 3a WHCTanupaHute ®B MOLWHOCTU
3a BCsika roauHa (AaHHUTe ca AadeHu 3a
BCSKa OTAE/IHA roanHa, He ca KyMynaTus-
HM) 3a nepuoga ot 2009 go 2013 r. Bk
(tabn. 2), KakTo U gaHHM 3a npedepeH-
LMaNHUTE LEHN Ha M3KYMHaTa eHeprus 3a
cbwms To3m nepuog (tabn. 3). AdokaTo aa-
HHUTE 3a MHCTa/IMpPaHUTE MOLLHOCTM Ca 3a
KaneHgapHa roauHa, npedepeHunanHuTe
LeHM MMaT No-pasiMyHa AMHaMKKa — Te ce
NPOMEHSAT Npe3 pasNMyHN MeceLm npes ro-
AVHaTa 3a u3cneaBaHus nepuoa — anpun,
cenTteMBpu u tonn. NacneaBaHeTo Lenu aa
nokaxe UsnoCTHaTa Bpb3ka Mexay ABaTa
dakTopa, a He AaHHWU 3a eaHa KOHKpEeTHa
rooMHa — KaneHaapHa wan OT Meceu Ao
Mecel, Taka 4e B cfly4yasl ToBa pa3sMnUHaBa-
He MoXe Aa ce UrHopupa.

Table 2. Installed PV power/ MW
Tabnuua 2. ViHcTanmpaHu ®B mowHoctn/ MW

2009

2010 2011 2012 2013¢

Installed PV power, total/ MW

06wWo mHcTannpann ®B mowHocTn/ MW
(Association of Producers of Ecological
Energy, (2013).

9.09

29.21 172.78 721.04

11 A considerable plummet is expected in 2013 after restriction measures introduced by the government (Euro-

pean Photovoltaic Industry Association).

[1] OyakBa ce 3HauuTeneH cnaa npes 2013 r. cien pecTpUKTUBHU MePKM, BbBeeHM oT npaBuTencTeoto(European

Photovoltaic Industry Association).
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Table 3. Preferential prices for the purchasing of electrical energy produced by PVS/
MWh (in BGN, VAT excluded)

Ta6bnuua 3. lNpedepeHumanHn LeHn 3a U3KYNyBaHe Ha efieKTpoeHeprms, npomseseneHa
ot ®BC/ MWh (B nB., 6e3 44C)

Price in
BGN/
MWh, VAT
excluded
(active from
01.04.2009)
Llena B nB./
MWh, 6e3
Aac
(B cuna ot
01.04.2009
r.) (SEWRC,
2009)

Price in
BGN/
MWh, VAT
excluded
(active from
01.04.2010)
LleHa B nB./
MWh, 6e3
pavile
(B cuna ot
01.04.2010
r.) (SEWRC,
2010)

Price in
BGN/
MWh, VAT
excluded
(active from
01.04.2011)
LleHa B
ne./ MWh,
6e3 AaC
(B cuna ot
01.04.2011
r) (SEWRC,
2011)

Price in
BGN/
MWh, VAT
excluded
(active from
01.09.2012)
Llena B
ne./ MWh,
6e3 A44C
(B cuna ot
01.09.2012
r.) (SEWRC,
2012a)

Price in
BGN/
MWh, VAT
excluded
(active from
01.07.2013)
LleHa B nB./
MWh, 6e3
AAac
(B cuna ot
01.07.2013
r.) (SEWRC,
2013)

Photovoltaic electrical plants (PEP),
with total installed power to 5 kWp
incl., placed on roofs and fagade
structures of buildings connected to
the distribution network and on real
estate belonging to them, in urban
areas

DOTOBONTANYHUN €NTEKTPUYECKN
ueHTpanu (®EL), c obwa
MHCTanMpaHa MOLWHOCT A0 5

kWp BKIOUNTENHO, U3rpajeHn
BbpXY MOKPUBHU U dacagHu
KOHCTPYKLUMU Ha NPUCBEAUHEHMN
KbM efleKTpopasnpenenun-TenHara
MpeXxa Crpaaum u Bbpxy HeABUXMMU
MMOTU KbM TSIX B ypbaHu3npaHu
TepuTopumn

823.00

792.89

760.48

381.18

353.97

Photovoltaic electrical plants, with
total installed power between 5
kWp and 30 kWp incl., placed on
roofs and fagade structures of
buildings connected to the distri-
bution network and on real estate
belonging to them, in urban areas
DOTOBONTANYHUN €NTEKTPUYECKN
LleHTpanu, c oblwa nHcTanmpaHa
MoLlHoCT Haa 5 kWp go 30

kWp BKIOUNTENHO, U3rpajeHu
BbpXY MOKPUBHU 1 dacagHu
KOHCTPYKLUMM Ha NPUCBEAMHEHMN
KbM enekTpopasnpeaenutenHata
MpeXxa Crpaaum u Bbpxy HeaABUXMMU
MMOTU KbM TSIX B ypbaHU3MpaHu
TepuTopumn

755.00

728.29

699.11

289.96

284.18
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Photovoltaic electrical plants (PEP),
with total installed power between
30 kWp and 200 kWp incl., placed
on roofs and fagade structures of
buildings for production or storage
connected to the transmission or
distribution network in urban areas
DOTOBONTANYHMN €EeKTPUYECKMN
ueHTpanu, ¢ obuwa nHcTanmpaHa
MowHocT Haa 30 kWp go 200 kWp
BKJTIOUYUTENTHO, U3rpaseHn Bbpxy
NMOKPUBHM N hacafHN KOHCTPYKLUN
Ha CrpaAu 3a Npou3BOACTBEHU U
CKaZloBU AENHOCTU NPUCbEANHEHWN
KbM eneKTponpeHocHaTa unm
efekTpopasnpeaenuTenHaTa Mpexa
B YpbaHu3npaHu Teputopum

755.00

728.29

699.11 226.87 211.40

Photovoltaic electrical plants, with
total installed power between 200
kWp and 1 000 kWp incl., placed
on roofs and fagade structures of
buildings for production or storage
connected to the transmission or
distribution network in urban areas
DOTOBONTAUYHU €NeKTPUYECKHU
ueHTpanu, ¢ obwa nHcTanmpaHa
MoLHocT Haa 200 kWp go 1 000
kWp, nsrpageHu Bbpxy NOKpUBHU
n dbacagHn KOHCTPYKLMUKN Ha

crpaauv 3a Npou3BOACTBEHU U
CKNaZloBU AENHOCTU, NPUCBEAUNHEHMN
KbM eneKTponpeHocHaTa unm
efekTpopasnpeaenuTenHaTa Mpexa
B ypbaHu3MpaHu Teputopum

755.00

728.29

699.11 206.34 196.58

Photovoltaic electrical plants with
installed power to 5 kWp
DOTOBONTANYHU €NeKTPUYECKHU
LeHTpanun C UHCTannpaHa MOLLHOCT
no 5 kWp

823.00

792.89

760.48 193.42 195.44

Photovoltaic electrical plants with
installed power from 5 to 30 kWp [2
DOoTOBONTANYHW eNeKTPUYECcKn
LeHTpanu ¢ MHCTaaMpaHa MOLHOCT
ot 5 no 30 kWp

755.00

728.29

699.11 193.42 195.44

[2] Decisions NeL-010 from 30.03.2011 and N9-LI-4 from 30.03.2009 show the preferential price for PV with in-
stalled power to and above 5 kWp. That is why the values for a PV electrical plant (PVEP) with installed power to

30 kWp in the table is divided to such with power to and above 5 kWp for convenience of the work done for the
research. The information in decisions N2LI-018 from 31.03.2010 and N2L|-019 oT1 28.06.2013 is presented in the

same way.

[21 B pewenns NL-010 ot 30.03.2011 r. n NoLI-4 oT 30.03.2009 r. e nocoyeHa npedepeHumanHa LeHa 3a ®B
C MHCTanmMpaHa MowHocT Ao 5 kWp un Haa 5 kWp, nopaam koeto B Tabnuuata CTOMHOCTUTE 3a (DOTOBOSTaNYHA

enekTpuyecka ueHTtpana (®BEL) ¢ nHctanupaHa mowHocT o 30 kWp e pa3geneHa Ha TakvMBa C MOLWLHOCT A0 5

kWp n Haa 5 kWp 3a ynobcrBo Ha paboTa npu M3BbplUBaHe Ha uscneasaHeTo. JaHHuTe B pewenns N°LI-018 ot

31.03.2010 r. n N°LI-019 o1 28.06.2013 r. ca npeAcTaBeHU MO CbLUNS HAYMH.
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Photovoltaic electrical plants with
installed power from 30 kWp to 200
kWp

®DOTOBOITAaUYHU €NeKTpUYecKmu
LeHTpanu C MHCTanmpaHa MOLLHOCT
Haa 30 kWp go 200 kWp

755.00

728.29

699.11 188.10 191.13

Photovoltaic electrical plants with
installed power from 200 kWp to 10
000 kWp

DOTOBONTANYHUN €/TEKTPUYECKMU
LleHTpanu C MHCTannpaHa MOLHOCT
Haa 200 kWp go 10 000 kWp

755.00

728.29

699.11 171.37 176.29

Photovoltaic electrical plants with
installed power above 10 000 kWp
DOTOBOMITAUUYHU €NEKTPUUYECKM
LEHTpanu C MHCTannpaHa MOLLHOCT
Haa 10 000 kWp

755.00

728.29

699.11 169.85 160.20

Table 4 shows the connection between the
preferential prices of the energy from PVS
and the installed capacity yearly, where:
X - preferential price in BGN (VAT exclud-
ed), is the independent variable, Y - in-
stalled power (MWh) - dependable vari-
able, N - size of the sample - in this case
the number of the observation (years for
which the information is taken):

Tabn. 4 nokasBa Bpb3KaTa Mexay npede-
peHuMnanHuTe LeHun Ha eHeprusta ot OBC
N WHCTaNMpaHUTE €EXerogHO MOLHOCTH,
KbaeTo: X — npedepeHumanHa LieHa B JB.
(6e3z O4C), e He3aBMMaTa NpPOMEH/INBA,
Y - mHCcTanmpaHu mowHoctn (MWh) - 3a-
BMCMMa NpoMeHanBa, a N — roneMmHa Ha
n3BagKkaTta — B ciydas 6pos Ha Habnwae-
HusATa (roAVMHUTE, 32 KOUTO Ce NOJ3Ba MH-
dopmaumaTa):

Table 4. Relation between the preferential prices of the energy from PVS and the in-

stalled power in Bulgaria (2009 - 2013)

Ta6bnuua 4. Bpb3ka Mexay npedepeHumanHiTe LeHN Ha eHeprusaTa oT ®BC un
WHCTannpaHuTe MowHoCTu B bbarapusa (2009 - 2013 r.)

X - prefer- ;
N - sequen- i i Y - installed
i ential price .
tial number of . capacity
observation in BGN (VAT (MWh)
excluded) XY X2 Y2
N - nopepeH Y - HCcTanum-
X - npedepeH-
HOMep Ha UMaNHa LeHa B paHu MOLLHO-
Ha6noaeHune ctv (MWh
A n.. (6es A4AC) ( )
1 823 9,09 7481,07 677329 82,6281
2 792,89 29,21 23160,3169 628674,5521 853,2241
3 760,48 172,78 131395,7344 578329,8304 29852,9284
4 381,18 721,04 274846,0272 145298,1924 519898,6816
5 353,97 1,1 389,367 125294,7609 1,21
Total
Cyma 3111,52 933,22 437272,5155 2154926,336 550688,6722

In order to achieve many investments and
conditions for sustainability regarding the
economic, social and ecological develop-
ment, the highest purchase prices of the
energy produced by photovoltaics refer to
small systems. Therefore in order to spec-

3a nocTUraHe Ha MacoBOCT B MHBECTMpa-
HETO M YCNOBWUS Ha YCTOMYMBOCT MO OTHO-
lUeHWe Ha WKOHOMMYECKOTO, COLMasHO U
€KOJIOrMYHO pasBUTME, Hall-BUCOKUTE W3-
KYMHM LEeHN Ha npousBeneHa oT ®B eHep-
rMsa ce OTHacAT 3@ Masku CUCTEMU. 3aTOBa,
3a [la Ce YCTaHOBM Aaniv UMa Bpb3kKa Mexay
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ify if there is a connection between the
preferential price for purchasing electrical
energy produced by PVS and the installed
capacity for a year and if there is what it
is, data was taken for the preferential pric-
es for the period between 2009 and 2013
for photovoltaic electrical plants, with to-
tal installed power to 5 kWp incl., placed
on roofs and fagade structures of buildings
connected to the distribution network and
on real estate belonging to them, in ur-
ban areas, as well as data for the installed
capacity during each of the years in this
period. At the moment of conducting this
research the data for 2013 is available
only until 12.04.2013 according to infor-
mation from the Electricity System Opera-
tor (ESO, 2010).

Using the formula for correlation coeffi-
cient:

NEXY - IX2Y

F I - EX)2]INZY2 - 2Y)7]

r=-0,50

The result shows a negative connection
between the two variables — when one of
them increases its value, the other one’s
value decreases. The coefficient of deter-
mination is 0.25, i.e. 25% of the variation
of installed capacity for a year depends on
the compensation price of the energy. On
the one hand this value can be accepted
- despite the fact that the data for the in-
stalled capacity for 2013 is not complete,
the installation of new capacity for this
year is not expected, therefore, the result
obtained can be accepted as real (ESO,
2010).

On the other hand, the correlation coef-
ficient and the coefficient of determination
should be calculated ignoring the data for
2013 since it is not over yet and there is no
way to provide explicit information — what
the capacity that was installed for this cal-
endar year is. Therefore, the numbers for
2013 are extracted from table 4:

npedepeHunanHaTa LeHa 3a M3KynyBaHe
Ha efleKTpoeHeprusd, npomsseseHa ot OB,
M MHCTaSIMpaHUTE MOLLHOCTM 3a roguHa, u
aKo MMa, KakBa e TS, ca B3eTu AaHHUTE 3a
npedpeHunanHn LeHn 3a nepuoga 2009
— 2013 r. 3a poTOBONTANYHN efeKTpuye-
CKW ueHTpann ¢ oblwa MHCTanMpaHa MoLy-
HoCT o 5 kWp BKNOUYMTENHO, N3rpageHu
BbpXYy MOKPMBHU U pacagHU KOHCTPYKLMHK
Ha nNpUCbEAVMHEHM KbM efiekTpopasnpe-
JenutenHaTta Mpexa crpaan n BbpXy He-
ABVXMMWU MMOTU KbM TAX B ypbaHusnpaHu
TEPUTOPUU, BKIOUUTENHO U AAHHUTE 3a
MHCTaIMpaHNUTE MOLLHOCTM npe3 BCsAKa OT
rognHUTe B TO3M NMepuoa, KaTo AaHHUTE 3a
2013 r. ca Hann4yHu camo Jo 12.04.2013r.
no nidopmauymsa ot ECO (ESO, 2010). kbM
jaTtaTa Ha nNpoBexAaHe Ha U3cne[BaHeTo.

M3nonsgaikn dopmynata 3a Kopenauuo-
HEeH KoedhULMEHT:

(1)
(2)

Pe3yntaTbT nokasBa oTpuuaTesiHa BpPb3-
Ka Mexay ABeTe NMpPOMEHSIBU - MNpu yBe-
NIM4aBaHETO Ha CTOWMHOCTUTE Ha ejHaTa,
CTOMHOCTUTE Ha ApyraTa HamanssaT. Koe-
dUUMEHTBT Ha AeTepMmHaumsa e 0,25, T.e.
25% oT BapuauusaTa Ha UWHCTanpaHuTe
MOLLHOCTM 3a rogmHa 3aBUCAT OT U3KYMHa-
Ta ueHa Ha eHeprugaTta. OT egHa cTpaHa 6u
MOINO Ta3nW CTOMHOCT Aa Ce npueMe, Tbi
KaTO BbMpEKU Ye AaHHUTE 3a UHCTanupa-
HUTe MoWwHOCTK 3a 2013 r. He ca NbJiHK,
He Cce oO4yakKBa MWHCTa/IMpaHETO Ha HOBWU
MPOM3BOACTBEHWN MOLLUHOCTU U NOJTyYeHuUTe
CTOMHOCTW MOraT Aa ce npueMart 3a peasnHu
(ESO, 2010).

OT ppyra cTpaHa, KOpeslaunMOHHUAT Koe-
drumMeHT n KoedUUMEHTLT Ha AETEPMUH-
umsa cnepsa ga 6bAaT U3UUCNEHN U UTHO-
puvpankn gaHHute 3a 2013 r., Tb¥ KaTo T4
He e NpuK/YMIa oWe U HAMa Kak ga ce
noco4yaTt KaTeropmyHo KOHKPETHW AAHHU -
KakKBM MOLLHOCTM Ca MHCTanMpaHu 3a Tasu
KaneHpgapHa roaumHa. CnepoBaTenHO u3-
BaXkaame AaHHuTe 3a 2013 r. oT Tabn. 4 un
nosy4yaBaMe:
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Table 5. Connection between the preferential prices of the energy from PVS and the in-

stalled capacity in Bulgaria (2009 - 2012)

Ta6bnumua 5. Bpb3ka Mexay npedepeHumanHmTe LeHn Ha eHeprusaTa oT ®BC un
WHCTanupaHmTe MowHoctn B bbvarapusa (2009 - 2012 r.)

X - prefer- )
N - sequen- ) . Y - installed
) ential price .
tial number of ) capacity
observation in BGN (VAT (MWh)
excluded) XY X2 Y2
N - nopepeH Y - MHCTanu-
X - npedepeH-
HOMeEp Ha paHu MOLLHO-
Ha6noaeHune uvanHa uena s ctn (MWh)
ne. (6es AAC)
1 823 9,09 7481,07 677329 82,6281
2 792,89 29,21 23160,3169 628674,5521 853,2241
3 760,48 172,78 131395,7344 578329,8304 29852,9284
4 381,18 721,04 274846,0272 145298,1924 519898,6816
5 2757,55 932,12 436883,1485 2029631,575 550687,4622
Total
Cyma 3111,52 933,22 437272,5155 2154926,336 550688,6722

After calculating the correlation coefficient
we obtain a value for r = -0.99, which
means that the relation between the two
values is strong and reverse. The coeffi-
cient of determination is 0.98. This means
that out of all possible political decisions,
measures, incentives and so on, the pref-
erential price is a considerable factor when
taking a decision to install PVS. Having in
mind the close values of the preferential
prices for installations with different ca-
pacity, we can accept that the correlation
coefficient for systems with higher capac-
ity is similar.

Just for comparison, the correlation coef-
ficient with data for PVS with total capac-
ity over 200 kWp up to 1 000 kWp, placed
on roofs and fagade structures of buildings
for production or storage connected to the
transmission or distribution network in ur-
ban areas is again r = -0,99.

Cne,q N34ncneHne Ha KopenaunoHHUA KO-
edunUMeHT ce noJjlyyaBa CTOMHOCT 3a r =
-0,99, koeTo 03Ha4yaBa, 4Ye Bpb3KaTa Mex-
Oy OBeTe CTOMHOCTM € cuiiHa u obpaTHa.
KoedunumneHTsT Ha getepMuHaums e 0,98.
ToBa 0O3HayaBa, Ye OT BCUYKM Bb3MOXHU
noNnnTN4EeCKN peweHmnda, MepkKun, CTUMynu
N T.H. npedepeHuManHaTa ueHa npeacra-
BNsiBa 3HauuTesneH pakTop Npu B3eMaHETo
Ha pelweHune 3a MHCTanmpaHe Ha OB cucre-
MU. Imankn npeaBung 6NmM3KnTe CTOMHOCTH
Ha npedepeHuManHUTE LEeHW Npu MHCTa-
naunn C pasJsimiyHn Bngose MOLWHOCT, MOXe
Aa ce npueMe, 4ye KOpenaunoHHUTE Koe-
dULUMEHTM NpU MHCTanaumm C No-BUCOKA
MOLLHOCT ca nogobHu.

CaMo 3a cpaBHeHMe, KOpenauMoHHUAT KO-
edrUMeHT Npu AaHHM 3a HOTOBONTAUYHMU
eneKTpMYecKn LeHTpann c obua nHcrtanu-
paHa MowHOoCT Hag 200 kWp go 1000 kWp,
n3rpageHn BbpXy MNOKPUBHU W dacaaHu
KOHCTPYKLMWN Ha Crpaamn 3a rnpou3BoOACTBe-
HM WU CKNAZoOBU AENHOCTU, NMPUCbEeANHEHU
KbM eNeKTpornpeHocHaTa WaKn efnekTpopa-
3npeaennTesiHaTa Mmpexa B ypbaHunsnpaHu
TepuTopumn, e oTHoBo + = -0,99.
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Table 6. Connection between the preferential prices of the energy from PVS with total
installed capacity between 200 kWp and 1 000 kWp (2009 - 2012)

Tabnuua 6. Bpb3ka Mexay npedepeHunanHuTe LeHn Ha eHeprusata ot ®BC u
MHCTannpaHuTe MowHoctu 3a ®BC ¢ obwa nHctanmpaHa mowHocTt Hag 200 kWp go 1 000

KWp (2009 - 2012 r.)

X - prefer- )
N - sequen- ; ] Y - installed
) ential price .
tial number of i capacity
observation in BGN (VAT (MWh)
excluded) XY X2 Y?
N - nopeaeH Y — uHCTanu-
X - npedepeH-
HOMep Ha paHU MOLLHO-
HabnrogeHune unanua yewa s ctn (MWh)
n.. (6e3s AAC)
1 755 9,09 6862,95 570025 82,6281
2 728,29 29,21 21273,3509 530406,3241 853,2241
3 699,11 172,78 120792,2258 488754,7921 29852,9284
4 289,96 721,04 209072,7584 84076,8016 519898,6816
Total
Cyma 2472,36 932,12 358001,2851 1673262,918 550687,4622

III. 5. Defining the statistical signifi-
cance of the correlation obtained

In order to define the statistical signifi-
cance of the correlation coefficient we
need to define the hypotheses:

The null hypothesis states that the corre-
lation coefficient is significant; the alter-
native hypothesis states that there is no
relation between the variables explored.

The confirmation or rejection of the null
hypothesis takes place through a test for
statistical significance. Table 7 shows the
criteria according to which the type of test
was chosen.

III. 5. OnpepensiHe craTUCcTU4YecKkarta
3Ha4YMMOCT Ha rnoJiyyeHaTta kopenauusa

3a aa ce onpeaeny ctaTMCTMyeckaTta 3Ha-
YMMOCT Ha KOpEenaumMoHHUA KoedULIMEHT,
e HeobxoaMMO Aa ce geduHUpaT xunore-
3uTe:

HyneBata xunoTtes3a rnacu, 4ye Kopena-
LMOHHUAT KOe(dPULMEHT e CTaTUCTUUECKMU
3Ha4YMM, a anTepHaTUBHaTa, Ye € He3Ha-
4YMM, TOECT He CblUEeCTBYBa Bpb3ka Mexay
N3y4yaBaHUTE NMPOMEH/IUBMU.

MoTBbpXAaBaHETO MM OTXBbPASHETO Ha
HyneBaTa XunoTtesa CTaBa 4ypes M3non3ea-
He Ha TecCT 3a CTaTUCTUYECKa 3HauMMocCT. B
Tabnuua 7 ca nokasaHu KpuTepumTte, Cro-
pen KouTo e u3bpaH Buaa TecT.

Criteria
Choice of Kputepun
N360p Ha Standard deviation Sample
CTaHAapTHO OTK/IOHEHME M3Baaka
Known Larger than 30
Z test
M3BecTHO [Mo-ronsama ot 30
Unknown Smaller than 30
t test
HeunssecTHO Mo-manka ot 30

Considering the criteria for a choice of a
test in the table above, the t test will be
adopted.

The significance level is fixed at P = 0.05.
At the specified level of significance and
degree of freedom df = 2 from the table of
theoretical values for t it becomes evident
that the critical value is 2.2281.

MNmainkn npeasua kputepmnte 3a nsbop Ha
TeCcT OT ropenocoyeHarta Tabnuua, ce Bb3-
npuema t Tecra.

dukcmpa ce paBHULLE Ha 3HAYMMOCT P =
0,05. lMpwn 3a4afeHOTo paBHMULLE Ha 3Ha-
UMMOCT M CTerneH Ha cBobopa df = 2 ot
Tabnuuata 3a TEOPETUYHUTE CTOMHOCTMU
Ha t ce BMXAa, 4ye KpUTUYHATA CTOMHOCT
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The empirical value is calculated through
the formula for a t test:

e 2.2281.

N3uncnsea ce eMnmupuyHaTa CTOMHOCT MO
dopmynaTta 3a t TecT:

t =F¥YN=2 \here N - size of the sample (3)

V1 -r?
This is how we get for t = 10.

Since the empirical value of t is higher
than its theoretical value, the null hypoth-
esis should be accepted.

IV. Analysis of the results from the re-
search

The analysis proves the dependency be-
tween the preferential tariffs and the
quantity of the newly installed capacity.
What makes an impression though is the
negative relation. It can be explained with
the time needed for the whole process of
installing a new capacity. The objective
factors like deadlines for processing doc-
umentation and other deadlines set up a
period for creating a PV system minimally
between 10 - 15 months. For 2011 the pe-
riod is about 18 - 19 months (Zdravkov,
2011). 1 to 3 months can be added for
assembly depending on the size of the in-
stallation (Mateev, 2009).

The precise deadlines which should be
considered for 2013 are the following:

e For small PVS on roofs - 2 to 13
months total (PV GRID Project);

e Systems on trade buildings - 7 to
21 months total;

e Medium to large ground installa-
tions in the open - 7 to 20 months total.

The continuation of the different stages
for installing PVS varies largely because
of subjective factors which cannot be pre-
cisely determined like the preparation of
an investment project. Having in mind the
information above, the total period can
last from 2 to 21 months totally depending
on the type of installation and the factors
mentioned. In addition, the period for con-
necting to the grid can take 2 - 3 years.
During the time for installing a PVS and
after that until the time the purchase of
the energy begins the preferential prices
change several times.

Taka nonyyaBame 3a t = 10.

Tbi KaToO eMNMpuUYHaTa CTOMHOCT Ha t e no-
BWCOKa OT HeroBaTa TeoOpeTnyHa CTOMHOCT,
TpsibBa Aa ce npueme HynesaTa XMNoTe3a.

IV. AHanus Ha pe3ynaTaTuTe OT uscnepn-
BaHETo

AHanM3bT AOKa3Ba 3aBUCUMOCTTA MeX-
Ay npedepeHumanHuTe Tapuu nU Koau-
YeCTBOTO HOBOMWHCTANMpPaHW MOLLHOCTH.
ToBa, KOETO npasu BnevyaTneHne obaue, e
oTpuuaTesiHaTa 3aBUCUMOCT. T9 MOxe Aa
ce obscHM C BpeMeTo, KOETO € Heobxoamn-
MO 3a Lenus npouec Ha MHCTasMpaHe Ha
HOBWM MowHOCTU. Ob6ekTnBHUTE dakTopu
KaTto cpokoBe 3a 06paboTka Ha AOKYMeH-
TV UKW ApYry CPOKOBEe 3ajaBaTt nepuos 3a
nsrpaxpaHe Ha ®B ueHTpana MMHUMANHO
B nopsabka Ha 10 - 15 meceua. 3a 2011
r. cpokoBeTe ca okono 18 - 19 meceua
(Zdravkov, 2011). 3a MOHTax MoraT aa ce
nobasaT owe 1 ao 3 meceua B 3aBUCUMOCT
OT rofeMuHaTta Ha nHctanauyuarta (Mateev,
2009).

KoHKpeTHUTEe CpOKOBe, KOWTO crieaBa Aa
6baaT B3eTU Noa BHMMaHue 3a 2013 r., ca
cnegHuTe:

e 3a Manku nokpmeBHM OB unHcTana-
umm — obwo, ot 2 go 13 meceua (PV Grid
Project);

e VHCTanaumm BbpPXYy  TbpProBCKuU
crpaam — obuwo, ot 7 oo 21 meceua;

e CpenHu [0 roneMm HazeMHU UHCTa-
naumm Ha oTkpuTo — obwo, ot 7 o 20 me-
ceua.

|-|pO,CI,'b)KVITeJ'IHOC'I'I'a Ha pa3/In4yHUTE e€Tanun
3a usrpaxgaHe Ha ®B wnHcTanaumsa Bapu-
paT B LUMPOKW FpaHnLUM B CNeACTBUE Ha Cy-
6ekTMBHM DaKTOpKU, 3a KOUTO HE MOXe Aa
ce paje TOYHa MpOrHosa KaTo Hanpumep
n3paborBaHe Ha WMHBECTULMOHEH MNPOEKT.
MmMankn npeasuna nocovyeHaTta rno-rope uH-
dopmMaums, ctaBa BbNPOC NpUBAN3NTENTHO
3a 2 o 21 Meceua o6wo B 3aBUCMMOCT
OT TUMa Ha WMHCTanauusaTa n CrioMeHaTuTe
dakTopn. OcBeH TOBa, NepuoabT Ha Npu-
cbeaunHsBaHe MOXe Aa oTHeMe 2 — 3 roau-
HW, NPMX KOETO MO BPEME W Criel U3rpax-
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At the same time the investments in PVS
are expected to become more profitable
even without preferential prices due to the
cost of technology going down (Tonchey,
2013).

V. Conclusions

The conclusions are based on the factors
of the macroeconomic environment in Bul-
garia; factors that were commented in this
material and specifications were made as
a result of the correlation analysis con-
ducted.

1. Risk management of PVS leads to
decrease of the expenses because
of which more investors would be-
come interested in the technology
and the quality of life will improve
as a result of the development of
the green energy.

2. The PV plants are facing a number
of risks; one of the most topical of
which for Bulgaria right now is the
political one.

3. The compensation price (as a type
of political risk) influences strongly
the quantity of newly installed PV
power and is a major incentive for
installing such technology.

4. The negative dependence between
the price and the newly created PV
plants can be explained with the
long period of installation due to
which from a few months up to
several years can pass until the
plant begins to function and the
energy - to be purchased.

5. The current research shows that
the political risk (the compensa-
tion price) influences strongly the
investors’ interest regarding the
installation of PVS and the prefer-
ential price of the energy they pro-
duce is a major macroeconomic
instrument for stimulating invest-
ments in this technology.

6. The comparatively short history
period for Bulgaria for which in-
formation was gathered and the
large shift in the time between
the decision for investing when
the financial analyses are being

paHe Ha OB wvHCTanauums 0O BpPEMETO 3a
M3KyrnyBaHe Ha eHeprusta npedepeHum-
anHUTe LUEeHU Ce NMPOMEHSAT HAKONKO MbTU.

ChleBpeMeHHO obave ce o4akBa MHBECTU-
ummte BbB ®BC ga cTtaBaT No-A0X0A0HOC-
HM gopu n 6e3 npedepeHuUnanHn Tapmnom,
nopaau MoeBTUHSABAHE Ha TexXHOoNorudaTa
(Tonchev, 2013).

V. 3aknroueHue

3aknodeHmaTa ca dopmmpaHu Ha 6asa
dakTopuTe Ha  MaKpoOMKOHOMMYecKaTa
cpena B bwnarapus, Kouto ca KoMeHTUpa-
HM B HACTOSILLMS MaTeEpPUan U e N3BbPLUEHO
KOHKpeTu3MpaHe, B pe3ynTtaT Ha npoBege-
HUS KopeslauMoHeH aHanus.

1. YnpaeneHueTo Ha pucKoBeTe npu
OBC BoaAM A0 HaMansiBaHe Ha pas-
XoouTe, B CNeAcTBME Ha KOeTo
rnoBeye MHBECTUTOPM buxa ce 3a-
MHTEpecyBasin OT TEXHONOrnsaTa,
a KayeCcTBOTO Ha XMBOT Le ce no-
[obpu B pe3yntaT pas3BUTUETO Ha
3e/ieHaTa eHeprusl.

2. ®B MouWHOCTK ca n3npaBeHn npeg
peanua pucKkoBe, eauH OT Hal-ak-
TyanHute 3a bbarapns B MOMeHTa
€ NOINTUYECKUSAT.

3. MpedepeHumanHaTa U3KyrnHa LeHa
(kaTo BMA MOJIUTUYECKN PUCK)
B/IMSIE CUTHO BbPXY KOJIMYECTBOTO
HoBou3rpageHm ®B MOWHOCTN N e
OCHOBEH CTUMYN 3a wu3rpaxpaHe
Ha TakmMBa WMHCTanaumu.

4. OTpuuaTtenHata 3aBUCUMOCT MeX-
Ay ueHaTa n HoBousrpageHute OB
MOLLHOCTM MOXe Aa ce 06sCHM C
ObArna nepuoa Ha u3rpaxaade,
B CNeAcTBME Ha KOWMTO A0 nycka-
He B eKkcrnsioataumsa n nsKyrnyBaHe
Ha eHeprmsaTa MMHaBaT OT HAKOKO
Meceua A0 HSAKOMKO roAMHMN.

5. HacToswoTo nscnensaHe rnokassa,
ye MoNUTUYECKUAT puck (npede-
peHuManHaTa LeHa) MMa 3Hauu-
TEeNHO BAUSHWE BbPXY WHBECTU-
TOPCKUS WHTEepec Mo OTHoleHune
u3rpaxgaHeto Ha ®B MowHOCTU
n npedepeHumanHarta M3KynHa
LleHa Ha eHeprusTa, NpomM3BeneHa
OT Te3M MOLLUHOCTW € OCHOBEH MakK-
POMKOHOMMYECKM MHCTPYMEHT 3a
CTUMY/SIMpAHE Ha MHBECTMPAHETO B
TAX.
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prepared and the actual commis-
sioning of the plants at this point
in time do now allow for an op-
portunity to conduct a regression
analysis which is a model that can
be successfully used to predict the
investors’ interest.

6. CpaBHUTENHO KpaTKMsa ucTopuye-
CKn nepuoa 3a bbnrapusa, npes
KOMUTO ce cbbupa nHdbopmaumsa rno
TO3M BBLMNPOC U TBbPAE rONSMOTO
OTMecTBaHe BbB BpPEMETO MeX-
Ay PpeLeHneTo 3a MWHBECTUpaHe,
Korato ce W3rotBat (WHaHCOBU-

Te aHanu3M MU peanHoOTO NycCKaHe
B eKcCnsioatauus Ha MOLWHOCTUTE,
B HACTOSLMS MOMEHT, He pAasaT
Bb3MOXHOCT 3a MpoOBeXAaHe Ha
pEerpecuoHeH aHanus, 4YMnTo MO-
Aen ycnewHo Aa ce M3Mnos3Ba 3a
npeAckasBaHe Ha MHBECTUTOPCKMUS
MHTEepec.

The authors do not claim to provide ex-
haustive information in this article. All
comments, recommendations and opin-
ions are welcome and will be well accepted

ABTOpUTE He npeTeHaAMpaT 3a NbjiHa W3-
yepnaTesIHOCT Ha WMHQoOpMaumsaTa B TO3M
Tpya. Bcnukm KoOMeHTapu, npenopbku U
MHeHuns ca gobpe gownn n we 6baaT fo-
6pe npueTun.
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Pe3rome: Cratusta aHainm3mpa B no-obuy raaH E€KCIroOpPpTHO-UMIOPTH&G pOJid Ha OCHOBHUTE
AYHaBCcKku ripuctaHuiya npes 30-Te rognHu Ha MuHaausi BeK. [loka3BaT ce oripesesieHun
acCrieKTV OT BJIMSIHNETO Ha UHCTUTYLIMOHAJ/IHata CpeAa BbpXy NpeAripnemMmaydyecKkara aktuBHOCT.

KnrouyoBn gymun: Pyce, CBuuyoB, J/lom, cBo60AHa 30Ha, bb/irapcko pe4yHo riiaBaHe

JEL Classification: B25, N9

I. Introduction

The economic development of Bulgaria in
the period between the two world wars
is regarded in our scientific literature as
a distinct stage with its own characteris-
tic peculiarities dictated by the new socio-
economic realities being imposed in the
global and the national economies. From
the middle of 1929 to the middle of 1934
the Bulgarian economy is strongly influ-
enced by the Great Depression. Cautious
post-crisis recovery follows from the mid-

I. BbBegeHue

CrtonaHcKOTOo pa3suTue Ha bbnrapmsa mex-
Ay [OBeTe CBETOBHM BOWHW ce pa3srnexaa
B HalwaTa Hay4Ha nutepaTypa kato o060-
cobeH eTan CbC CBOWM XapaKTepHu ocobe-
HOCTM, MPOAMKTYBaHW OT HanarawmTe ce
HOBW COLMANHO-MKOHOMNYECKUN peasHOCTu
B CBeTOBHaTa M HauumoHanHaTta MKOHOMMW-
kKa. OT cpepata Ha 1929 go KbM cpepaTa
Ha 1934 r. Bbpxy 6b1rapcKkoTO CTONAHCTBO
OKasBa CW/HO BAUsiHWMe lonamaTta aenpe-
cuda. OT cpepata Ha 1934r. go 3anoysa-
HeTo Ha BTopaTa cBeToBHa BOWHa cneaBa
KonebnmBo cneakpusMCHO Bb3CTaHOBSBA-
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