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Section “Law and Security”

AHoTauiga. Y cTaTTi npeactaBneHo O0COG/MMBOCTI  3aCTOCYBaHHA NitocTpauii K
creuianbHOI npouesypu MPUTATHEHHA CyAA4i A0 HOPUAMYHOI  BifNoBiAaNbHOCTI.
BcTaHoBneHo, W0 0CO6MMBOCTI NPOBEAEHHA NtocTpauil Cyani, AK crewianbHol
npouesypu MpUTATHEHHA CYAAi [0 OPWAWMYHOI  BignosiganbHOCTi B YKpaiHi,
perynoTbCA MOMIOXKEHHAMW MEBHUX HOPMAaTUBHO-NPABOBMX aKTiB i [AOKYMEHTIB.
3'ficoBaHO, WO MHOCTpaUia ABAAE COO0K KOMMMEKC HOPUANYHUX Ta MONITUYHMX
3ax0fiB, AKi HaLiNeHi Ha 3HeLIKOAKEHHA HacNigKiB Ta Aiil nonepesHbOro PeXXumy, LWo
CTaHOBMUTb 3arpo3y OCHOBOMOJIOXXHUM MNpaBaM JOAMHY | NpoLecy AeMoKpaTusalil B
uinomy. [loBefieHo, Wo npoLesypa NpoBefeHHA NtocTpauil B YKpaiHi CTpiMKO Habyna
NOMynApPHOCTI B yMOBaxX HeAoBipU CYCMinbCcTBa A0 KPUMIHANMbHOI T8 KOPYMMOBaHOI
cuctemn npasocyaad B nepiog nuctonaga 2013 poky no nwotuii 2014 poky,
rOMIOBHUMM iHiLliaTopaMu SIKOI CTanu rpoMajChbKi opraHisadii. BusHaueHo, Lo npouec
OpraHisyBaHHsi npoueaypu NpOBEAEHHA MepeBipkM CypaAiB  6e3nocepeAHbo
NOKNafeHWA Ha ronoBy CyAy, Ae OOBMHYBaYeHWii CyAAs, WOAO AKOro MPOBOAATb
nepeBipky, obiiMae mocajy Ta BMKOHYE CNyXG60Bi 0060B'A3ku. BcTaHoBneHo, wo
NoCTpalis AK cneuianbHWie BUA BIANOBIAANbHOCTI BNAWBAE Ha BifAHOBMEHHS
coujianbHOI CnpaBeAAMBOCTI, @ TaKOX Ha peanisauito QYHKLUA 3axucty AeMokparil.
3'AicoBaHO, L0 MEepCcrneKTMBOK NOAANbLUMX [LOCNIMAXKEHbY LbOMY Hanpsami €
JOCTiKEHHA iHWMX BWAIB CneuiafbHUX nNpouefyp NPUTATHEHHA CYAAIB Ao
OPUANYHOI BiANOBIAANBbHOCTI, AIKi Y KOMMMEKCI CMifibHO i3 Npouefyporo ntocTpaii
BMNBATUMYTb Ha NePELUKOAXaHHA CyAAAM BUMHATU NPaBOMOPYLIEHHS.

KniouoBi cnoBa: ntoctpauif; cyaas; npaBOCYALSs; HOPUAMYHA BiANOBIAANbHICTD;
NpaBOMOPYLLEHHS.

Abstract. The article presents the peculiarities of using lustration as a particular
procedure for bringing a judge to legal responsibility. It is established that the
exceptions of lustration of a judge, as a specific procedure for getting him/her to a legal
obligation in Ukraine, are regulated by the provisions of particular regulations and
documents. Lustration is a set of legal and political measures aimed at neutralising the
consequences and actions of the previous regime, which threaten fundamental human
rights and the democratisation process in general. It is proved that the lustration
procedure in Ukraine quickly gained popularity in the context of public distrust to the
criminal and corrupt justice system in the period from November 2013 to February
2014, the main initiators of which were public organisations. It is determined that the
process of organising the procedure of inspection of judges is directly entrusted to the
chairman of the court, where the accused judge, who is under review, holds a position
and performs official duties. It is established that lustration as a particular type of
responsibility affects the restoration of social justice, as well as the implementation of
the functions of protection of democracy. It was found that the prospect of further
research in this area is to study other types of special procedures for bringing judges to
justice, which in combination with the lustration procedure will affect the prevention of
judges from committing offences.

Keywords: lustration; judge; justice; legal liability; offence.
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BCTYN

JocnifxeHHsa JOBOAATD, 1110 HA CbOTOJHI JJOCUTh
IIOLIMPEHOIO0 € CUTYALlid, KOJIY CYAJl NOPYIIYIOTh
NpUcAry. B pe3ysibTaTi BUHUKAIOTh [IPaBOIOPY-
LIeHHH, AKI cylepedyaTb NPUHUMIIAM BEPXOBEHC-
TBa IIpaBa Ta 3aKOHHOCTI CyJ0BOT0 IpolLecy. 3a
TaKUX OOCTaBHH 3HWXYETbCA pIiBeHb J0BipH
rpoMa/; i CyCliJibCTBa B LIIJIOMY [0 3aKOHHOCTI
JiSZIBHOCTI opraHiB cyzoBol Biaau. Ak cnoci6
NiZBUILEHHA J0BIpH, Aep)kaBa po3po0bJIse Ta pe-
aJli3y€e Ha NPaKTUL poLeaypy OYHUILEHHA BJa-
AU Ta IPUTATHEHHS BUHHUX [0 OPUAUYHOI BiJl-
MOBiJAJILHOCTI, 0COBJMBE Miclle B AKiM 3aliMac
npoueaypa JIIoCTpaLil

3 orJisly Ha 3a3Ha4veHe BUIIE, aKTYaJIbHICTh Te-
MaTUKA HAYKOBOI CTAaTTi HalliJleHa BHWBYEHHS
KOHIENITyaJIbHUX 3acaj, JIocTpauil cyaniB fAK
CreLiaJbHOI NpoLeAypU NPUTATHEHHA IX [0
IOPUANYHOI BiIOBIAA/IBHOCTI.

AHani3 ocTaHHiX AoC/aimKeHb i my6Jikalii cBiz-
YUTH NPO Te, L0 AOCAIPKEeHHS KII0YOBUX 3acaj
NPUTATHEHHA CYAAl A0 OpUAAYHOL BiAmnoBiza-
JIBHOCTI, 30KpeMa 4yepe3 NpoBeJleHHS JIICTpaLli,
IPOBOAATbL AK HAYKOBLi, TaK 1 MpPaKTUKHU-
topucty, a came I'. I'y6epr [1], C. KapcreaT [2], L
JlaBpuHeHko [3], M. Maycc [1], {. PomaHtok [4],
C. lIeBuyxk [5] Ta iHLIi.

[Topsiz 3 TUM, OCOGJIMBOCTI MPOBEJEHHS JIIOCT-
pauii cyai, AK creliaJbHOI IpoLefypy NPUTAT-
HEHHA CyAJi A0 IOPUAWYHOI BiAIOBia/NbHOCTI,
PeryJIrolThCA MOJIOKEHHAMU TaKUX HOPMATUB-
HO-TIPaBOBUX aKTiB i JOKyMeHTIB, [K [6, 7, 8, 9,
10, 11].

Bo/iHO4Yac BCTaHOBJIEHO, 1[0 TPO6GJIEMATHKA JIIO-
CTpalLlii, 1K 0c06JIMBOI NpOLeAYyPU NPUTATHEHHS
CYAAIB 0 OPUAUYHOI BiZIIOBIIa/IbHOCTI, HA CbO-
ro/IHi € MaJlo BUBYEHOI Ta MOTpebye MpoBe-
JeHH ['PYHTOBHILIUX [AOCHIJKEHb B OKpecJe-
HOMY HaIlpSMKY.

Memorw cmammi € JOoCai»)KeHHS 0COBJIMBOCTEHN
3aCTOCYBaHHA JIIOCTpaALil 4K CreliaJbHOI IMpo-
Lelypy NpUTATHEHHA CyAJi [0 IOPUAUYHOI Bif-
MOBIiJAJIBHOCTI.

PE3YJIbTATU AOCIAKEHHA

[loHaTTa «ItOCTpallisi» MOXOJUTh i3 TpelbKo-
puMcbKol MidoJiorii Ta 6YKBaJIbHO TPAKTYETbCS
K TEeBHHUM pUTyaJ BiJ NpPOsIBIB MOpPaJbHOI
CKBepHH [1].

Section “Law and Security”

Ha pymKky ykpaiHcbkoro wopucra B. B. Axppi-
€BCBHKOTIO, IiJ| MOHATTAM JIIOCTpALid Caif po3y-
MITH KOMIIJIEKC IOPUJAYHUX Ta MOJITUYHUX 3a-
XOZiB, OCHOBHA CHPAMOBAHICTh AKUX HaliJieHa
Ha 3HEIKO/PKeHHSl HaCJiJKiB Ta Ail monepej-
HbOT'O PEXUMY, 1110 CTAHOBUTb 3arpo3y OCHOBO-
MOJIOXKHUM IpaBaM JIIOAWHU 1 mpoLecy JeMOK-
paTtusauil. [Ipy upoMy JrocTpaLis NIpoBOAUTbCS
32 YMOB I[IOBHOI 3MiHHM IMOJIITUYHOI CUCTEMHU B
uiziomy [3].

Y cTpykTypi npoueaypu JwocTtpanii GyHKIiOHY-
I0Th /IBa eJIeMeHTH abo fIK iX Ha3WBa€ HiMeIlb-
kui npodecop C. Kapcrear - ABa BUAM ny6J1iy-
HOTO MPOBAPKEHHS. 3 OJHOr0o GOKY JIHOCTpaLis
nepejbavyae nepecsilyBaHHs KpUMiHaJbHUX [i-
sIHb MOCAJ0BUX 0OCi6 OpraHiB BjaJy, sKi 0 TOTO
K 3aMIMalOThb KepiBHI MOCaJiy, Ta Npe/CTABHUKIB
eJIiTH, a 3 iHIlIoro — BigobpaXkae npolec KoMIie-
KCHOT'O PO3C/ijlyBaHHA AiHb TUX, AKi cliBIpa-
I[IOIOTb Ha J0OPOBUIbHIA OCHOBi i3 pexxuMom
MUHYJIMX NpPeACTaBHUKIB [ep>XaBHOTO yIpaB-
JIiHHA [2].

[lizTpumye no3uuito C. Kapcreara i C. B. IlleB-
4yK, Ha [lyMKY fIKOTO JIIOCTpaLig — e npoueaypa
JIOCATHEHHA PeTPOCIHeKTUBHOI CrpaBe/JIUBOCTI,
B OCHOBI IKOI JIEXKUTb NPUTSATHEHHS BHUHHHUX
(mpaBomoOpyIIHUKIB) [0 BiANOBiAaIBHOCTI 3a
BUYMHEHHS MOJIITUKO-MOTUBOBAaHUX Ta KpHUMiHa-
JIbHUX [PaBoONopylieHsb (3/7104MHIB) [5].

[Ipouenypa nposefeHHA JrOCTpanili B YKpaiHi
CTpiMKO HabyJa MOIyJIAPHOCTI B yMOBaxX HeJlo-
BipM CyCIJIbCTBA 0 KPUMIHAJILHOI Ta KOPYMIIO-
BaHOI CUCTeMHU IPaBOCY/Jd B Iepiof JUcTONa A
2013 poky no motui 2014 poky. Came B TOM 4ac
3a¢ikcoBaHO 3HAYHi NPOTECTU I'POMAJSH Ta Cy-
CNiJIbCTBA B LIJIOMY, pPe3yJIbTaTOM AKHUX CTaslo
BUHMKHEHHS1 EBpoMaiiiaHy Ta paKkTHU4Ha nepe-
OyZ,0Ba MOJIITUYHOr0 YCTPOIO Ha 40JIi i3 3MiHOIO
KepiBHULTBA YKpalHU.

BoaHovyac ro/10BHUMM iHilliaTOpamMy NMpoBeJeH-
HA JIIOCTpalii CTaJd HacaMmiepe] T'pOMaJiCbKi
opranizanil. IIlo crocyetbca JirocTpauil cyanis,
TO TYT 3aB/JSIKM TaKil npolueaypi nepejabdayaso-
CA BUKOPIHUTHU HE3aKOHHI CyJOBI MPAKTUKH, 3a
SKUMH NOPYILIyBaJUCs MpaBa Ta CBOOOJU Ipo-
Ma/ifH i CyCHiJIbCTBA B LIJIOMY, @ TAKOX 3HU3UTU
1 y epCreKTUBi N10J0J1IaTU KOPYMIIOBaHICTb Op-
raHiB Jlep»KaBHOI BJaAy, y TOMY YUCIL CYLOBOI
BJI/JU.

[lepi100CHOBOX NPABOBOI perJiaMeHTallil mpo-
BeJleHHd NpoLeAypH JICTpalil, 30KkpemMa opra-
HIB CyZOBOI B3y, CTaJ0 NPUUHATTA 3aKOHY
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Ykpainu [6]. [TosokeHHAMHU 1bOTO 3aKOHY Iie-
pefibayaeTbcs MpPOBeAeHHSA JoCTpauii (crnenia-
JIbHOI IIepeBiIpKU 3 METOI0 NNPUTATHEHHS BUHHUX
Jl0 FOPUAMYHOI BiZIOBIZA/IbHOCTI) HA IPABOBUX |
OpraHi3aliMHUX 3acajax CyAJiB, 10 3alMalTh
nocajy y CyAax 3arajiibHoi opucaukiii. Ha wmii
OCHOBI JIIOCTpaLisd BUCTYNIA€E TUMYACOBUM I1OCHU-
JIEeHVM 3ax0/I0M i3 BUKOPUCTAaHHSM Ha Ljil OCHO-
Bl IHIIMX Npouenyp NPUTATHEHHA CYyAJLiB, W10
3alMalTh NOCaAH Y Cy/AaxX 3arajbHOI IOPUCAUK-
uii, 0 AMCUMILIIHAPHOI BiZNOBiJAa/JIbHOCTI a60
3BUJIbHEHHAM i3 NOCaju CyAnl CyAiB 3arajibHoI
IOPUCAMKLII BHAC/IIOK IOpYLIEeHH NpUcATH. Lle,
CBOEI0 4Yepror, MiApUBAE aBTOPUTET CUCTEMU
OpraHiB CyZ|0BOI BJIaZild B YKpaiHi Ta 3HWXKYE pi-
BEHb [JI0BipYM IpOMaJiiH A0 CIIpaBeJJIMBOCTI Ta
3aKOHHOCTI 3/1iiCHEHHSA NPABOCY A4 CYyAAsIMHU.

3 orsiiAy Ha Te, OCHOBHOI METOIO IepeBipKHU
BiZNOBIHO 10 MoJsiokeHb cTaTTi 1 «Meta nepe-
BipKM cyA/iB» 3aKOHY YKpaiHu [6] BUCTynaE:

1) foTpHMMaHHA NPUHLMITY BEPXOBEHCTBA IIpaBa
y CYCHIJIbCTBI Ta NPUHLUHUINY 3aKOHHOCTI y Mpo-
deciiiHiN IisIIbHOCTI Cy1iB;

2) mocuJieHHs piBHA [I0BipY rpOMaZisiH Ta CycCHi-
JIbCTBA B LIIJIOMY 10 Ail/IBHOCTI OpraHiB Cy,0BO1
BJIaJIY B YKpaiHi;

3) BcTaHOBJIEHHSI QaKTiB, 3a IKUMHU BiJi0yJ10CS
NOPYUIEHHS IPUCATHU CYAJsMH, a TaKOXK (aKTiB
PO HAsABHICTb MiJCTaB MPO NPUTATHEHHS CY[-
JiB 10 JUCLMIUIIHAPHOI YU [0 KPUMIHAJbHOL
BiIIOBiAAJIBHOCTI;

4) nOTpYMMaHHSA CyAJsMU NPUHLMUIIB He3asex-
HOCTI 1 HeyIepeKeHOCTi y npoLeci BAKOHaHHA
C/1y>K60BHX 060B’A3KIB.

CBoE€10 yeproro, nepesipka CyiB 34iMCHIOETbCS
B IlepioZ OJHOTO POKY i3 AHS, KOJIU Bif0yJsocs
dopmyBaHHsA ckiaagy TumdyacoBoi creliajbHOI
KOMicCii 3 nepeBipKU CYAAIB CyAiB 3arajbHOI
IOPUCIUKI, iKa O6y/1a CTBOpeHA y MOPSAKY BU-
3HayeHOMY 3aKOHOM YKpaiHHu [6].

3asABy NpO NpU3HAYEeHHH NPOBeJileHHA IepeBip-
KU KOHKPETHOrO CYAJi MOXYTb MOJATH K Pi3u-
YHi, TaK i OPUJUYHI 0COOH, Y MUCBMOBIN popMi.
[Ipu YoMy, Taka 3asiBa IOBMHHA Hacammepe/, 6y-
TH HalpasJ/ieHa A0 TUMYacoBol cleljiajJbHOI KO-
Micii B nepioz, mecTu MicALiB i3 AHSA, KOJIU 0YJ0
ony6JiikoBaHe MOBiJjoMJieHHs1 Y raseTi «[oJioc
Ykpainu» 110710 yTBOpeHHS TaKoi KoMicii . OcHo-
BHUMHM eJIeMeHTaMM TaKoi 3adBU MawTb Oy-
TH [6]:

Section “Law and Security”

- mpi3BHIlE, iM's1 Ta 0 6aTbKOBI $pi3nyHOI 0cOOH
Yy HallMeHyBaHHS1 OPUJUYHOI 0CO0H, sIKa MoJa-
JIa 3as1By, Miclle MpoKMBaHHS Gi3UUHUX 0CI6 YU
Miclle po3TalllyBaHHSl IOPUJUYHUX 0CiO, HOMepHU
3aco0iB 3B'I3Ky, a TaKOX ajJipeca eJIeKTPOHHOI
MIOLITH;

- npi3BHUllE, iM's1 Ta MO 6ATHKOBI CyA/1i YU CyAAiB
BiZIJHOCHO SIKOT'O UM SIKMX Ma€ BiJI0yBaTUCh MpPO-
BeJIeHHd NepeBipKH, Koro 4u ix nocaza;

- MIOBHA Ha3Ba CyAy, [l€é BHUKOHYE CIOYy>XO0O0Bi
000B’sI3KU CyJ/Js, BiAHOCHO SIKOTO Ma€ BijbOyBa-
THUCA NIPOBEJIEHHA NIepEBIPKY;

- OOIpYHTYBaHHfl HeOOXiJHOCTI mpoueaypu
IIpOBeJIeHHA NepeBipKU BiZJTHOCHO KOHKPETHOI'0
CYJli YU CyAJiB i3 BUSHAUEHHSIM Ha Iil OCHOBI
3a3Ha4Y€HUX HUM Y4 HUMHU CyZ0BUX pillleHb, AKI
CTAHOBJISITb OCOOJIMBUHM 3MICT MPOBEAEHHS Ta-
KOI IlepeBipKU BiIHOCHO CYA/iB;

- OKpeMHH IepeJiK iHIIMX Marepiasis, fKi fo-
JIAI0ThCA 10 3as1BU.

HacTynHuMm JJoKyMeHTOM, IKMK OyB yXBaJIeHUH
BepxoBHOw Pazmoro YkpaiHu Ta nepegb6adaB
NpPOBeJIEHHA JIIOCTpalii B oOpraHax CyA0BOl BJia-
v € 3akoH Ykpainu [7]. [losiokeHHSIMU LIbOTO
3akoHy nepesbayaeTbCsl NPOBEJEHHS MPOLeAay-
pY OUMILEHHS B3y TOOTO MpOLEeAYypH JIIOCT-
parii Ha MpaBOBUX i OpraHilaliiHUX 3acafax i
JIOTPUMAHHSAM Ha Lid OCHOBI MPUHIIMIIIB BEPXO-
BEHCTBA MpaBa, MNPUHLMIIIB JAEeMOKPAaTUYHUX
[[IHHOCTEHN Ta NPUHIMIY NpaB JOJUHU (IpoMa-
JIsiH) B YKpaiHi.

Tak, 3akoHoM YkpaiHu [7] 3a3Haya€eThCs, L0
npoleaypa OYHMIEHHA BJaju 6e3nocepeHbO
NOB’si3aHa i3 BCTAaHOBJIEHHSIM 3a0OpPOHHU BiJMO-
Bi/[HO [0 pilleHHS cyAy OKpeMUM ¢i3UYHUM
ocobaM Ha mnepeOyBaHHI Ha Mocaji, TOGTO Ha
c/1y6i, B opraHax Jep>xaBHoi BJIaJy Ta/4u op-
raHax MiCLleBOr0 caMOBpsilyBaHHA ([0 MpHUKJa-
2y, CyLIsIM Ha Iocafii y cyAax).

[TosioxkeHHs 3aKoHY YKpainu [7] 6a3yroTbcs Ha
JOTPUMAHHI NPUHLMUIY 3aKOHHOCTI, IPUHLIMITY
BEPXOBEHCTBA IMpaBa, MNPUHIHUNY BiJIKPUTOCTI,
NPUHIUIY MPO30POCTi, NPUHIMITY MyOJi4YHOCTI,
NPUHLMIY Npe3yMILii HeBUHYBATOCTi, IPUHIIU-
1y iHAWBIAYya/IbHOI BiZ{IIOBIIa/IbHOCTI, IPUHLMITY
rapaHTyBaHHs [IpaBa Ha 3aXHUCT.

Y 3akoHi Ykpainu [7] 3a3Ha4a€ThbCs, 0 CIAYK-
60By MocaZly B OpraHax Jep:<aBHOi BJaJiu Mpo-
TAroM 10-THU POKiB He MOXKYTb 06iliMaTU 0COOH,
BIIHOCHO SIKMX OyJI0 3aCTOCOBaHO MNpPOLEeAYypYy
OYMUILlEeHHS BJIa/H.
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BignmosigHo g0 4. 4. n. 1 craTTi 2 «Ilocagy, mo0
SIKUX 3/IIMCHIOIOThCS 3aX0J 1 3 OYMIIEHHS BJIaAu
(sirocTpauii)» 3akoHy Ykpainu [7] 3axoau, Halli-
JieHI Ha OYHIEHHSI BJaJiy, TOOTO MpPOBEJIEHHS
JIFOCTpallii), 341 CHIOIOTHCSI CTOCOBHO:

1) uneniB Bumioi paau npaBocyajs;

2) uneHiB Buioi kBasidikariifinoi komicii cyazis
Ykpainuy;

3) TosoBu /[lepkaBHOI Cy/Z0BOi ajMiHicTpauii
Ykpainuy;

4) cynpis;

5) nepuioro 3acTynHuKa Ta 3acTynHuka ['osoBu
Jlep>xaBHOI cyZ10BO1 agMiHicTpalil YKpaiHu.

3rigHo craTTi 5 «[lpoBeneHHs mepeBipku» 3a-
KOHY YKpaiHu [7] npoueaypy NpoBeAeHHs JI0C-
Tpallil, B OCHOBI SIKOI JIEXXUTb OYMILEHHA BJIA/H,
npoBoAuThb MiHicTepcTBO HOCTULI YKpalHH. Tak,
MiHicTepcTBOM OCTULT YKpaiHU POPMYETHCSA
Crelia/IbHUM JJOpafuuid IPOMaZICbKUK OpraH 3
NWTaHb JirOCTpauil npu MiHicTepcTBl OCTULT
YKpaiHH, OCHOBHA [isIbHICTh SIKOTO Ma€ OyTH
HallijleHa Ha 3abe3ne4yeHHs IpPOBeJEHHS TIpo-
Ma/ICbKOI'0 KOHTPOJIKO y NpoLeAypi OYUILEHHSA
BJaAu (TO6TO y npoueaypi stoctpauii). o ckia-
Zly cy6’eKTiB, iKi OyAyTb 3/IMCHIOBATH TpOMa/-
CbKUI KOHTPOJIb, IOBUHHI OYTH BKJIIOUEHI NpeJ-
CTaBHUKHM 3ac006iB MacoBoi iHpopMallii, a TaKox
npeACTaBHUKU I'POMAJICBKOCTI.

MiHicTepcTBO 1OCTHLII YKpaiHU TaKoX po3poo-
Jisie i mojiae Ha 3aTBepakeHHs B KabiHneT MiHic-
TpiB YKpainu [7]:

1) cnenjanbHO yCTaHOBJIEHUH IepeJiik OpraHiB,
SIKUMHU Oy/le TPOBOJAUTUCH NepeBipKa 10CTOBIp-
HOCTiI MEBHHUX BiJIOMOCTEX CTOCOBHO 3acCTOCY-
BaHHS 3a00pOH, sIKi nepeabdadeHi 3aKoHOM Yk-
painu [7];

2) mopsi/I0K NpoLeAypU MPoBeIeHHs NepeBipKH,
sKa BU3HaueHa 3aKOHOM YKpaiHu [7];

3) m1aH npoBe/ieHHs MPoLeAyPH iHAUBIAYaTbHO
[0 KOXXHOMY i3 OpraHiB Jep»KaBHOI BJIaZv, B
SIKOMY, 10 IPUKJIAZY, CyA/i 06iliMatoTh OCaJu.

[Ipouec opranizyBaHHA npoLeLypy NPOBeAeHHSA
nepeBipku cyAJiB 6e3nocepefHbO MOKIaJeHUN
Ha roJIOBY Cy[ly, ie 0OBUHYBayeHUH CyA/d, 10,0
SIKOI'0 IPOBOJAATD NMePeBipKy, 06iliMae mocay Ta
BUKOHYE CJIY>K00Bi 060B’s13KH [7].

[Ilo cTocyeThbcA npoLecy oprasisariil mpoueaypu
nepeBipKU 4ieHiB Buiol pagu npasocyand 4u
yneHiB Bumoi kBasidikarifiHoi kowmicii cyanais

Section “Law and Security”

Ykpainy, To Takui npouec 6e3nocepesHbo MOK-
JIaZleHU1 Ha KepiBHMKa Builoi pagu npaBocyaas
Yyl KepiBHHUKa Buioi kBasmidikariiiHoi koMmicii
cyAAiB Ykpainu [7].

Ha BukoHaHHs 3akoHy Ykpainu [7] KabineTom
MiHicTpiB YKpainu 06y/10 BUAAHO KiJbKa MifA3a-
KOHHUX JIOKYMEHTIB [8, 9], AKUMHU peryJiooThCs
NpoLeAypU 3aCTOCYBaHHSA [JbOr0 3aKOHY.

Tak, mocraHoBoio [8] mepegbavyaBcsi MOPSOK
[IpOBeJleHHA MpPOoLelyph CTOCOBHO BU3HAYE€HHH
JIOCTOBIPHOCTI BiJOMOCTEM Ha 3aCTOCYyBaHHS 3a-
O0pOH, sIKi BU3HAY€Hi OKPEMUMU MOJIOKEHHSIMU
3akoHy YKpaiHU [7], a TaKOX CIMCOK OpraHiB,
AKAMH NOBUHHO MPOBOJUTHCH BU3HAYEHHS [10-
CTOBIpPHOCTI BifloMOCTel Ha 3aCTOCYBaHHs 3a60-
POH, AKi BHM3HA4YeHi OKPEMUMHU IOJIOKEHHAMU
3akoHy Ykpainu [7].

OxkpiM Toro, noctaHoBolo [8] BU3HAUYEHO MOpS-
JIOK MeXaHi3My 3iMCHEeHHS NepeBipKH JOCTOBI-
PHOCTI BiIoOMOCTeH, fIKi IOJA0ThCS NOCa[0BUMU
Ta CAY>KO0BUMHM 0C006aMH OpraHiB Jep:KaBHOI
BJIaJJU 1 OpraHiB MiCLeBOr0 CaMOBpsAJyBaHHA.
Pa3om 3 THM, cy6’€eKTaMH, CTOCOBHO SIKUX MpO-
BOJUTHCA NepeBipKa JOCTOBIPHOCTI BiJOMOCTEW,
BUCTYMAlOTh 0COOU, 1[0 NepebyBalOTh Ha Moca-
JlaX y opraHax Jiep»KaBHOI BJIa/IU i opraHax Mic-
LIeBOI'0 CaMOBpsAyBaHHH.

CBo€ro ueprorw, HakazoM [9] mepegbayvaeTbCs
BU3HAYEHHsI TOPSJKY CTBOpPEeHHs 1 BeJeHHA
E€MHOrO0 JIep>KaBHOT'0 PEECTPY 0Cib, 1100 SKUX
3aCTOCOBAaHO NOJIOXKeHHS 3aKoHy YKpaiHu [7].
[Ipy 1bOMY, peecTp sBJSIE COO0I0 eJIeKTPOHHY
6a3y JaHuX, 110 MiCTUTh iHpopMalito NMpo ocib,
BiJIHOCHO SIKHX 3aCTOCOBYETbCSI 3a00pOHa.

OxpiM TOro, /1A BiJHOBJIEHHA JOBIpU CYCIIiJIbC-
TBa [0 OpraHiB CyJOBOl BJIaZjd BU3HAYaJIbHY
poJib BifirparoTs ctangaptyu Pagu €sponu. Tak,
MPAaKTUYHUM [NOCBiJi €BPONEUCHKUX KpaiH CTO-
COBHO IPOBEJIEHHA JIIOCTpaLil CUCTEMU OpraHiB
CyZ10BOI BJIaJiM Ta BiANOBiZ{HO iX Mmoca/loBUX OCi6
3aCBiZIUYE, 1110 HAcaMIlepe/ Taki Ail IpoBOAATHCA
3 LIJUIF0 3HELIKO/PKEHHS HACIIIKIiB KOMYHICTHY-
HOro pexumy (Ao npukiaaay, B HimeuuuHi,
[osbuyi, Yropmuni, CroBayyuHi Touo). Harto-
MicTb y 6araTbox KpaiHax 3axiZjHoi EBponu cyc-
[IJIbCTBO He Jy»e CXBAJIIOE JIICTPALLil0 OpraHiB
Biaau. Tak, o npukiagy y Cepbii cioctepirasna-
csl cUTYyallis], 3a sIKoi OyJIO 3BiJIbHEHO H6araTto cy-
ALIB 4epe3 pe3yJbTaTH, OTPUMaHi BHACJIiJ0K
[IpOBeJileHHA IepeaTecTalil. BoaHoyac aja Bu-
NpaBJieHHS HaC/liJKIiB Takol cuTyauii €EBpomneu-
CbKUU CyJ, 3 MpaB JIJAWHU 3aKOHOAABYO 30-
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60B’s13aB yps/ Cepbii 3A4iHCHUTH y OUIbLIIA Mipi
IIOHOBJIEHHA 3BIJIbHEHUX CYAJIB Ha nocaay. Tyt
clig BiAMITUTH, 110 EBPONENCHKUM CyJ, 3 MpaB
JIIOAVHU TPYHTOBHO BHUBYA€E OCOOJIMBOCTI MpO-
BeJIeHHsl JIIOCTpallii Ta 3aKOHHICTb TaKUX AiM i
BiINOBIIHICTB iX Mi>)KkHAPOJAHUM CTaHZAPTaM [4].

Jlo npukjgazy, TaKUM MDKHAapOJHUM CTaHZap-
TOM CJIii BBaXKaTH KOHBEHIi10 PO 3aXMCT IpaB
JIFOJIMHM | OCHOBOIIOJIOKHUX cB060, [10].

[HIIMM Mi>)KHapOJHUM JOKYMEHTOM, IKHUM IpO-
BO/JIUTbHCsI PEryJIl0BaHHS MPOLIECy JIIoCcTpallil op-
raHiB JepxaBHoOi BJyagu, € Pesosonia I[1APE
Ne 1096 [11]. BianoBigHO A0 MOJIOXKEHDb 1HOTO
JIOKYMEHTY Nepei0a4a€eThCs, 1110:

- Ipouec MNpOBeJEHHs JIIOCTpalii, a TaKoX
NPUMHATI HA LI OCHOBI iHIII 3aKOHOAABYI J10-
KYMEHTH, MalOTh YiTKO BiANIOBiAATH MiJi BUMOT'U
JEeMOKPaTUYHOI'0 YCTPOIO JAepKaBH Ta 3arajoM
OyAyBaTHCS HAa NMPHHIMIIAX BEPXOBEHCTBA Mpa-
B3, OCKUJIBKM MEeTO0 JIIOCTPALil Ma€ CTaTU J0CH-
rHeHHs nepeMmiH (. 12 i m. 13);

- BUNAJ KU BYMHEHHA KPUMIHaJIbHUX NPABOIO-
pylLIeHb TOBUHHI Pery/oBaTUCA M0JIOXKeHHAMU
KpyMiHa/bHOTO KOZEKCYy KOXXHOI 3 Jep:KaB
(1. 7);

- B LJIOMy npoleaypa NpoBeJeHHA JICTpaLil
NOBMHHA OyTH CcOpsIMOBaHa Ha HeWTpasi3alito
3arpos, IKUMH BiiOyBa€TbCS MOCATAHHS Ha MO-
pylLIEHHS IpaB Ta CBOGOJ SIK KOXKHOI JIIOJUHU
(xo>xHOT'O TpOMaZiiHUHA) OKpPEMO, TaK i JeMOK-
parii B iiioMy (mpoBezeHHS JIIOCTpallii SK CIo-
co0y MOMCTH He MOBUHHO BiJioyBaTucs) (1. 12);

- y X0l NpOBeAeHHA JIIOCTpALil CJIiJi JOTPUMY-
BaTHUCS NPUHLMIY iHAUBIyaJIbHOCTI BUHH, TOO-
TO BUHH, fIKa Ma€ OyTHM BU3HAyeHa i JoBeJieHa
KO>XHOMY NPaBOMNOPYILIHUKY (0OBUHYyBaueHOMY ).
[Ipy TOMy, NpaBONOPYLIHUKAM Ma€ rapaHTyBa-
TUCA NIpe3yMIILid HeBUHHOCTI, HaZlaBaTHCA pa-
BO Ha iX 3aXMCT, @ TAaKO> NPAaBO Ha OCKap>KeHHS
pilleHHs1 3a pe3yJibTaTaMu JitocTpauii y cyai (
n.7imn 12);

- aJMIiHICTpyBaHHA InpoLecy JKCTpaLii Mae
MPOBOJUTHUCA CIIElia/IbHO CTBOPEHOI0 KOMICi€lo,
Jl0 CKJIaZly IKOI MalOTh BXOJAUTHU LIAHOBAHI Y Cy-
CIJILCTBI 0COOH, fIKi [0 TOTO K NMPONOHYIOThCS
IJIaBOI0 Jlep>KaBU Ta 3aTBEpPKYHTbCA IapJia-
MeHTOM (1. 2);

— MPOLIEeC JIIOCTPallil TOBUHEH OYTH 0OMeXeHUN
TIJIbBKM Ha TakKi MocagH, MocaZloBi 0COOM AKHX
MOXYTb CIHPUYMHUTH 3arpo3u IpaBaM Ta CBO-
6o/aM JitoAUHU (rpoMajisHHWHA) i AeMOKpaTii B
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[iJIOMY, BHACJIiJOK BAKOHAHHS CBOIX CJY>KOOBUX
0060B’s13KYy (11. 4);

- JuckBasidikanisa (ycyHeHHsI) 3 mocaAy Ioca-
JIOBHX 0Cib 3a pe3yJibTaTaMH NPOBeJEHHS JIIC-
Tpalii Mae 6yTH He GiJIbIIOI 5-TU POKIB, TOMY
10 TYT He CJiJ BUK/IYATH MOXJIUBICTb Ha-
CTaHHA NO3UTUBHUX 3MiH (11. 7);

- JUCKBaJiQiKOBAaHMMM 3a pe3y/bTaTaMU JIIOCT-
pauii MOXXyTbh O6yTH TiJIbKU TaKi 0CaZ0Bi 0COOH,
[Ki HaKa3yBa/Iu BUMHATHU YU BYMHSAJIU OCOOMCTO
MOPYIIEHHS NpaB JIIAWUHU 1 JeMOKpaTil B Liio-
My (1. 8);

- AKILO He JOTPUMaHO NPOBeJeHHA NpoLeAypU
JIIOCTpALil Ha HaJIeXXHOMY PIBHi, TO TYyT HacaM-
nepe/ NOpyuyTbCA NpaBa MN0CaloBUX OCiO Bi-
JTHOCHO SIKUX IIPOBOAUTBCH JIOCTPALif], OCKIJIbKU
nocazioBa ocoba BiAHOCHO $SIKOI MPOBOAUTBLCS
JIIOCTpALil He MOXKe HaJIe)KHUM YMHOM 3J00yTH
MpaBO Ha 3aXWCHHUKA, OCKIJIbKYM TOU Ma€ NMpHU3Ha-
YaTUCS Ha BUMAJ0K, KOJIM Cy0 €KT JitocTpallil He
Ma€ 3MOrM HaWHATH 3axucHUKa. [Ipu npomy, no-
caZioBa 0coba BiZJHOCHO SIKOI MPOBOAUTBCS JIHOC-
Tpawjisi, Ma€ MaTHU JOCTYM A0 J0Ka3iB 00BUHYBa-
YeHH#, a TAKOX [0 BUIIPABAYBAJIbHUX JOKa3iB,
OKpiM TOro, HTOBUHHA Ha/laBaTHU OCOOMCTI 10Ka3U
CBO€I HEBUHYBATOCTI Ta BUMaraTy 3[iMCHEHHS
BIIKPUTOTrO IpoLieCcy NpoOBeLeHHdA JIIOCTpall, a
TaKO0> MaTU MOXJIMBICTb OCKap>KyBaTH pillieHHHA
y He3aJIeXKHOMY CyJloBOMy opraHi (1. 13).

[lo3unii €BponencbKoro cyAy 3 npas JIIOJWHH,
[Ki 10 TOro » 0a3ylTbCs Ha NPaBOBid OCHOBI
CTOCOBHO JIOCTpaLii, i3 OAHIEl CTOPOHU YiTKO
ONHUPAIOTbhCS HA NoJioxKeHHsI Pe3outronii [11], a 3
IHIIIOI - Ha MiJcTaBax Ta NpoLeAypi JirocTparil,
dKa Ma€ NPOBOJUTUCA BIiAIOBIAHO O CTaHAAP-
TiB 3Ji1MICHEHHA He3aJIeXKHOI'0 CYL0YMHCTBA, AKIi
HacaMmIepe/ nepezo6ayeHi y ct. 6 Kousenuii [10].
Jlo npukJaZy, roJIOBHUMU IPABOBUMHU NO3ULiA-
MU €Bponericbkoro Cyzy 3 mpas JIIOJUHU BUCTY-
nawTb Hacammnepez [12]:

1) pokymeHT «Bort mporu [epmanii»
Ne 17851/91 Big 26 BepecHs 1995 p., kUM 3a-
3HAYaAEThCH, 110 JICTPALlid He Ma€ NOpyILIyBaTH
npaBa JIIOJAWHY, OCKIJIbBKM Yy J€eMOKpPaTHU4HIN
Jlep>kaBi BiJl moca/joBUX 0OCi6 opraHiB JiepKaBHOI
BJIQZI1 BUMAra€TbCd [JOTPUMAHHSA IPUHLMIIB
JIOSIBHOCTI I KOHCTUTYLIIMHOCTI y XOAi BHKO-
HaHHA CJIY>KOOBUX I0BHOBAXKEHb;

2) JIOKyMeHT «AJaMcoHC mpoTd JIUTBU»
Ne 3669/03 Bix 24 4yepBHA 2008 p., y iKoMy 3a-
3HAYaAEThCH, 1110 0OMEXKeHHSs], BBe/leHI 3aK0HO1a-
BYMMH JJOKYMEHTaMH LI0J0 MpPOBeJeHHS JIIOCT-
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pariii, MOBMHHI OYTH HacamIiepe[, oOIPYHTOBA-
HUMM Ta BIJNOBiAATH CHeLiiaJIbHO YCTaHOBJIe-
HUM BHMOraM, 30KpeMa 3aKOHHOCTI, HasgsBHOCTI
JIETITUMHOCTI METH Ta BiAIOBIAHOCTI 3axo1aM;

3) nmokymeHT «PacmycceH npotu [losbugix»
Ne 38886/05 Big 28 kBiTHsaA 2009 p. AKuUM 3a-
3Ha4yeHo, 10 3agBHUKU Y CIIpaBi 11040 JOCTpa-
1ii TOBMHHI MaTH He TiJIbKM 4YecHe iM'q, aje i
CreLia/IbHAM CTaTyC CyAAl y BiICTaBLi, OCKIIbBKU
3 NO3ULil cyAy, 3aABHUK [IOBUHEH MATH HE TiJIb-
KW HEOOMEeXXeHUH JO0CTYI A0 AAaHUX MPO CIpPaBYy,
aJsie 1 ofiep>KyBaTH ycCi Komil creliabHUX JOKY-
MEHTIB;

4) pokymeHT <«KgaHoka mnpotd JlaTBii»
Ne 58278/00 Big 17 uyepBHsaA 2004 p., y sgkoMmy
3a3HAYya€ThCe, L0 TepMiHM JABHOCTI 1IOJAO 3a-
CTOCyBaHHA INpoLefypyd JIIOCTpaLil IOBUHHI
BBXKaTUCS NMPUMHATHUMU 33 yMOB crenudiku
ICTOPUKO-TIOJIITUYHOTO KOHTEKCTY, OCKIJIbKU Op-
raHu Jep:KaBHOI BJIAJM MOBUHHI OYTH 3HAYHO
006i3HAaHMMM y pO3rJis/i iIHAWBIyaJbHUX CIIPAB.

[TomMpeHorw cepes HayKOBLiB-IIPAaBHUKIB € Jy-
MKa PO Te, IKO0 Ma€ OyTH NpaBoBa MpUpOJa
npoueaypy JrCTpalii. 3 orJisgJy Ha Te, OCHOB-
HHUMU CH0CO6aMM BUpIillleHHS TaKol npobJsema-
TUKU BUCTYIAE Te, 1110 JICTPaLlis BJSE COO010:

1) oco6sBUI BU/J| IPUTSATHEHHS TPaBOMOPYIII-
HUKIB /10 IOPpUJAYHOI BiINIOBi1a/IbHOCTI;

2) oMH i3 BUZAIB collia/IbHOI BiAMOBiJaIbHOCTI;

3) MeToj, 3axUCTy JleMOKpaTil Biji BIJIUBY Hac-
JIIIKIB TOTAJIbHOTO PEXUMY;

4) MeToJ; 0OMeXXeHHs NpaB, IKUMU He BH3Haye-
HO O3HaK WPUIUYHOI BiJIOBIJaJIbHOCTI.

BuiiesasHayeHi crnocobu BUpillleHHs mTpoobJie-
MaTHUKU NPOBEJeHHA NpPOLEeAypH JIIOCTpaLil Ma-
I0Tb CBO€ iHJAMBIiJlyaJibHe NpPAaBO HAa iCHYBAaHHA.
OpHak, TyT caif BiAMITUTY, 110 NpoLeaypi npo-
BeJIeHHs JIIOCTpallii HacaMiiepe; 6pakye creliia-
JIbHUX CyTHICHHX O3HaK, 3a IKHMU 61 BU3HAYaB-
€A CKJIAJ IpPaBOINOpPYLIEHHS, OCKIJIbKM HEMOX-
JIMBO HacaMmIepes IonepeAuTH HACTaHHA IIpa-
BOIIOpPYLIEHHH Yepe3 3aCTOCyBaHHA JIIocTpauil. 3
OrJIsAly Ha Te, 6paK CKJIaJy NpaBONOPYLIEHHS YU
JI0T0 yCTaBJIEHHS NOIepeiHIM YMCJIOM CBITYUTH
IIpO MOpYLIeHHd NMPUHLUUIY NPaBOBOI BU3Haye-
HocTi. ToMy Hai4acTille JIICTpaLis IPOBOAUTb-
Cd 1103a paMKaMU HaJIexKHOI IpaBOBOI NpoLeay-
P i TIIBKU Ha NiZICTaBi 3aKOHY.

3 orsiiAy Ha 3a3HaveHe BULe, CJiJ, BiAMITHUTH,
10 KJIIOYOBA OCOOJIMBICTH NMPABOBOI NMPUPOAU
NpoLeAypHU JIICTPaLil HacaMIepe/ HalijieHa Ha
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NPUTATHEHHA CYAJiB 0 COLia/IbHOI, 30KpeMa [0
MOJIITUYHOI, Ta IOPUAUYHOI BiAINOBIZA/NBbHOCTI.
[Ipu bOMy IHCTUTYT JIFOCTpALil CyAJiB B YKpaiHi
NOBUHEH Y c0bi MO€EHYBATH i /1Ba BUAH BiAmo-
BiJJaJIbHOCTI.

OkpiM TOrO, AOCHIPKEHHSA JOBOAATD, L0 MpPOoILie-
Zlypa JIICTpaLil Ha CbOTOHI € HeJOCTAaTHbO 30p-
raHi30BaHO0, OCKIJIBKU BiZICYTHIMU € KOHCTUTY-
LilHI 03HAaKU WPUAUYHOI BiJIOBIJAJIBHOCTI Cy-
AiB, 30KpeMa:

1) HeMae ck/1aZly NpaBONOPYILIEHHH, AKUWA BHU-
3HAYEeHUM 3aKOHOJABCTBOM KOHKPETHO Ha MO-
MEHT, KOJIM BYMHAJIOCA NPAaBOINOPYLIEHHS, TaK
AK BiH 3alIUCYETbHCA NONEPeSHIM YUC/I0M;

2) BiJCYyTHI KOMILJIEKCHUM Habip rapaHTiHy,
SIKUMH Ma€ OyTHU BU3HAY€HA HaJleXKHa MpoLeay-
pa npoBeJieHHA JIICTpaLil CyAA4iB.

JltocTpalisa K cneljialbHAM BUJ, BiJiNOBiJlab-
HOCTi, BILUIMBAE Ha BIiJHOBJIEHHS COIjiaJIbHOL
CrpaBe/J/IMBOCTI, a TaKOX Ha peasisaniio QpyHk-
il 3aXUCTy AeMoKpaTii. OnrMparyuch Ha 3a3Ha-
YyeHe, JIIOCTpallis fABJISE COO0K OCOOJMBUN BU-
KJIFOYHUH BW/J, BiIIOBiZaJIbHOCTI, BiZIMOBiIHO A0
AKOr0 BTPA4alOTh Jil0 MPOLEAYPHU OYULIEeHHA
BJIQZIY i3 BTPATOI HA Iik OCHOBI YMHHOCTI 3aKO-
HOJZIaBYMUX [JIOKYMEHTIB, fKUMU peryJIIETbCA
npoueAypa JIIOCTpaLii cyAiB.

3 no3uii BeHeliaHChbKOI KOMicii, 3aKOH YKpaiHu
«IIpo ouuiLeHHA BJaAW» HacamIilepes BiJpi3HA-
€TbCA BiJ IHIIKX NPOLeAyp JIOCTpaLii, IpUUHA-
TUX y IHIIUX JeprKaBax LeHTPaJbHOI Ta CXiHOI
€BpPONM THUM, 110 TYT NPUCYTHA OiJbII IIMpLIA
cdepa 3actocyBaHHA. Hacammnepey, 3acTocyBaH-
HA NpOLEeAypPU JIIOCTpaLil HalliJleHe Ha 3aXUCT
rPpOMa/ifH 1 CyCHiJIbCTBA B L[IJIOMY, & TaKOX 04H-
LIeHHA OpraHiB Jep»aBHOI BJIaAy BiJ BIUIUBY
0Cib, sIKi 10 TOTO X epebyBalOTh Ha M0OCa/Iax Op-
TaHiB JIEP>KaBHOI BJaJX Ta 33/liiHiI /10 pi3HUX
KOPYIILIiIHHUX CXEM.

BoaHovac, BpaxoBy4Ud TBeppKeHHS BeHeliaH-
CbKOI KOMicil, cJ1iJi BiAMITHUTH, 1110 3MIiCT MOHATTA
«JIKOCTpaLif» 3 HAYKOBOI TOYKHA 30py BPaxoOBYE
JIUIIE 3aXUCT TPOMAJsAH Ta CyCIUIbCTBA B
uiomy [13].

BUCHOBKU

3a pe3y/sbTaTaMy ONpALOBAaHHA JIITEPATYPHUX
JoKepeJsl TpeJCTaBJeHO OCOGJIMBOCTI 3acTOCy-
BaHHA JIIOCTpaALil AK choenjaJbHOl mpouenypu
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NPUTATHEHHA CYALl 4O IOpUAWYHOL BiAmnoBiza-
JbHOCTI. BcTaHOBEHO, 1110:

— 0COOJIMBOCTI MPOBeJIEHHSA JIIOCTpalLlil Cyaai, K
creljjaJbHOI npoLefypyd NPUTATHEHHA CyAAl [0
IOPUAUYHOI BiANOBIZAJBHOCTI, PEryJrTbCA
IIOJIOKEHHAMU TaKUX HOPMATHUBHO-IIPABOBUX
aKTIiB 1 JOKyMeHTIB, ik 3akoH YkpaiHu «lIpo
BiZJHOBJIEHHS JIOBipH 10 CYZOBOI BJIaJU B YKpai-
Hi», 3aKkOH YKpaiHu «IIpo O4MIlleHHA BJaAW»,
[ToctanoBa Kab6ineTy MiHicTpiB Ykpainu «/lesiki
MUTaHHA peaJsiszanil 3akoHy Ykpainu «IIpo o4u-
LHieHHd BJagu»», Haka3 MiHicTepcTBa FOCTULII
Ykpainu «Ilpo 3aTBepmxeHHs [loyiokeHHS Tpo
€QVHUN lep>KaBHUN peECTp 0cib, 1010 AKUX 3a-
CTOCOBAHO I0JIOXKeHHA 3akoHy YkpaiHu «IIpo
OUMIUIEHHS BJaAu»», MiKHApOAHUN AOKYMEHT
Pagn €sponu «KoHBeHLid PO 3aXUCT NpaB JIlo-
JUHHU i OCHOBOIIOJIOXKHHX CB0060J», Pe3osonig
[TAPE N2 1096 (1996) «Ilpo 3axoau 110710 MO3-
6aBJIeHHs BiJ CIAAIMHU KOJIMIIHIX KOMYHiCTU-
YHUX TOTAJIbHUX CUCTEMY;

- JIIOCTpAllisl IBJSIE COO0I0 KOMIJIEKC IOPUANY-
HUX Ta IOJITUYHUX 3axXO/iB, SKi HaliJieHI Ha
3HEUIKO/KEHHS HACJIIJIKIB Ta K MonepeiHboro
peXUMy, 110 CTAHOBUTDL 3arp0o3y OCHOBOIIOJIOX-
HUM IIpaBaM JIIJWHU 1 IpoLecy JeMoKpaTu3awii
B LiJIOMY;

- npoueAypa npoBeJieHHd JIICTpalil B YkpaiHi
CTpiMKO HabyJia MOMyJIIPHOCTI B yMOBaX HeJ0-
BipM CyCIiJIbCTBA 0 KPUMIHAJILHOI Ta KOPYMIIO-
BaHOI CUCTEMHM IPaBOCYAJA B Ilepiof JMcTonaza
2013 poky no smotuid 2014 poky, roJOBHUMU
iHiliaTOpaMu 4KOI CTajyd rPOMaCbKi opraHisa-
11

- MOJIOXKeHHAMMU 3akoHy Ykpainu «IIpo BifHOB-
JIEHHA JIOBIpHY J10 CyZ0BOI BJIaJiU B YKpalHi» Iie-
penbayaeTbcs MpoOBeAieHHA JrocTpanii (crmeria-
JIbHOI TIEPEBIPKU 3 METOI0 NPUTATHEHHA BUHHUX
Jl0 FOPU/AMYHOI BiZIOBiZa/IbHOCTI) HA MPaBOBUX i
OpraHi3alilMHUX 3acajiax CyAJiB, 110 3alMarwThb
[I0Ca/IY Y CyZlaX 3arajbHOl OPUCAUKLLL;

- IOJIOXKEeHHAMU 3akoHy YkKpaiHu «IIpo oum-
IleHHS BJaZu» TNepe6adyaeTbCsl NpPOBeJeHHS
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Abstract. The commercial security industry's effective establishment
and regulation have been overlooked in many states, including Kenya.
The increase of Commercial security firms' involvement in national
and transnational business resulted in the United Nations drafting the
Convention on the Regulation, Oversight, and Monitoring of Private
Military and Security Companies.

This study examines the Commercial Security Industry in Kenya in
terms of establishment and regulation, outlining the industry's major
issues and challenges. The aim was to demonstrate that laws and
practices relating to registration and regulation of the Commercial
Security Industry in Kenya are loosely created, weak, and shaky. And
up to date, the commercial security industry in Kenya is operating in
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INTRODUCTION

After introducing the neoliberal philosophy,
which was an offshoot of Washington Consensus
policy, commercialisation hit even areas consid-
ered the exclusive domain of the state, such as
security. With the trend of commercialising secu-
rity becoming national and international, the
commercialising of security services gained
prominence worldwide. In that regard, this in-
vestment sector has influenced and has become
an area of concern to scholars and policy-makers
at national and international levels. The commer-
cial security industry (CSI) comprises enterprises
that offer some policing/security services with a
profit motive. Commercial security can be de-
scribed as contracted fee-paying services to pro-
tect persons and physical assets [2, 13, 16].

In light of this study, the commercial security in-
dustry and private security industry may differ in
the nature and range of contracts between the
consumers and providers. Therefore, this study
will confine itself to the term of the commercial
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contravention of the Constitution.

Keywords: commercial security; commercial security firms; security;
laws; regulations.

security industry. The CSI has been a fast-
developing socio-economic sector, but it seems to
have been forgotten by policy and law-makers in
Kenya. There is a complete break between com-
mercial security firms (CSFs) and the regulatory
framework established to standardise their
country's activities.

This paper proposes two main points of views:
first, that the Constitution of Kenya does not en-
vision commercial actors in the sphere of polic-
ing, consequently sanctioning CSFs to operate in
Kenya is an unconstitutional allocation of exclu-
sive authorities of the state and a contradiction to
the 'Weberian model of State' which enjoyed the
monopoly of the legitimate use of physical vio-
lence [10]. Second, non-effective regulated CSI
can be compromised by people and groups not
registered and licensed, hence constituting a
higher security risk for the country.

The commercial security industry has been au-
tomated through security associations until late
2016. After that, the PSRA, No 13 of 2016, paved
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the way for the formation of an authority to over-
see commercial security practice in Kenya.

Research Methodology. The study adopted an ex-
planatory research design. It then used three da-
ta collecting methods: library research, internet-
based and scheduled interviews.

RESULTS AND DISCUSSION

Laws of Private Security Industry in Kenya. There
is a particular piece of legislation or statutory
(regulatory) authority that is supposed to govern
the CSI activities. However, the commercial secu-
rity industry is still self-regulating through secu-
rity associations Kenya Security Industry Associ-
ation (KSIA) and Private Security Industry Asso-
ciation (PSRA). After that, the PSRA, No 13 of
2016, was expected to pave the way for the for-
mation of an authority to oversee the practice of
commercial Security in Kenya.

Establishment and Regulation of Commercial Se-
curity Firms. Commercial security firms (CSFs)
are registered like other business entities as per
the Companies Act 2015. However, there are no
special procedural steps the holder of a certifi-
cate of incorporation must fulfil to be permitted
to provide security services in Kenya. To set up a
security business should be quite different from
ordinary commercial enterprises. This is because
allowing a commercial security firm to operate,
several security concerns need to be considered.
In addition to conditions under the Companies
Act, the applicant must meet other stringent cri-
teria set by the law.

The foremost concern is that, after a CSF is issued
with a license, no government institution or
agency is directly in charge of its operations. Be-
sides, most of the CSFs are founded, owned, and
operated by current serving members and ex-
members of the civil service, disciplined forces
most having influential political networks in one
way or another, thereby blocking any move to-
wards effective regulation of the CSI. For exam-
ple, former Judiciary Chief Registrar Gladys Shol-
lei was accused of having used her influence to
award a CSF associated with her to earn a gov-
ernment contract []. Coincidentally, she chaired
the committee on delegated legislation that rec-
ommended the annulment of the Private Security
Industry Regulations 2019, which the PSRA Au-
thority had intended for the code of practice and
procedures for the industry []. One of the officials
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of PROSAK a reputable association for security
practitioners, had this to say:

"They use their networks to undercut other com-
mercial security firms by offering what is way be-
low market rates, and that way, they pay their
personnel peanuts, and the repercussion is the de-
livery of poor services from unmotivated guards”.

This approach would indicate that those who
would be expected to ensure that the industry is
operating at high moral and professional levels
are instead derailing the industry to maximise
their profit margins. The repercussions would be,
security personnel are inclined in not benefitting
as rivalry in the market makes security firms to
reduce what they charge for services rendered
[1]. In this regard, the commercial security
guards will not be encouraged to undertake their
obligations to the best of their abilities. They
might be compromised to get involved in illegal
activities like allowing the exit of unauthorised
goods so that they earn a commission from the
arrangement.

This shared practice by most of the CSFs contra-
dicts Victor Vroom's theory of expectancy. A
worker trusts that the more effort they put in, the
superior the performance, and with the out-
standing performance, the higher will be the
payment [17]. It also challenges Abraham
Maslow's theory of the hierarchy of needs that
employment is a significant base of monetary se-
curity. The better the remunerating career is, the
more monetarily secure an individual becomes
[6]. It also contradicts another study that com-
mercial security guards should be paid a salary at
least within the minimum government require-
ment [9].

The second concern is how these public officials
draw a line between their commercial policing
errands (managing their firms) and their public
policing responsibilities. Instead, there arise sev-
eral complications, such as split loyalty, conflict
of interest, and the likelihood of using public of-
fices for personal gain. Since CSls are currently
supposed to be regulated by the parliament, self-
regulating or by the consumers, within the CSI
we have politicians who own CSFs and have ac-
cess to information concerning CSI, and this may
lead to; one misuse of accountability information
especially where such information is against
their commercial interests.

When the owners of a CSF are the same as the
consumers of service due to their position in
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Government that makes it possible to award
their own firms contracts, thereby compromising
their impartiality in creating and implementing
decisions relating to the regulation of CSI espe-
cially in delivering strategies or advocating for
new laws, also, if a CSF owned by a public servant
engages in somewhat in a scandal, it may dis-
credit the particular officer. Eventually, the pub-
lic's confidence in the public servants may dent
even furtherl. Two, they may use confidential
information against rival firms, and three, for
blackmailing prospective consumers to agree to
take their services or shield their consumers' in-
terest.

The third concern is that the companies Act does
not make any prohibitions on the activities enter-
ing into when running a security firm. The reper-
cussions are that firms registered as security
companies are providing services and goods that
are not related to security include activities like
supplies of non-security stationery and even
public transportation of passengers. A director of
a security firm pointed out that.

"The industry is competitive and challenging, espe-
cially when you have not been able to penetrate
and established yourself. That makes some of us
engage in other activities so as we may be able to
cater for our sustenance".

This practice forces the industry to engage in
businesses that are not their core business. Even
when any dishonour arises due to the malprac-
tice or noncompliance of that firm on meeting its
customer obligation, the CSI image is tarnished.
The citizens will not be convinced that the firm
was engaged in providing other services and
goods not related to security, for example,
housekeeping.

As we have discussed above, the establishment
and regulation process has some weaknesses
compared to other international principles of
standardising CSFs. The commercialised Security
industry and its activities in South Africa's Secu-
rity are under a code of conduct for security ser-
vices providers fixed by the Private Security In-
dustry Regulatory Authority (PSIRA): It is the su-

1 THE PUBLIC OFFICER ETHICS ACT, 2003 prohibits
public officers from awarding contracts, or influence
the award of a contracts, to themselves, their spouse
or relative, or business associate; engage in any occu-
pation or business which might prejudice their status
as public servants, and not engage in private business
during official working hours.
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pervisory arm for the South African PSI set up by
the Private Security Industry Regulation Act, No.
56 of 2001.

In Russia, regulation over CSFs is implemented
by the ministry of the interior and the prosecutor
general's office2. In Ukraine, the ministry of the
interior is in control for the regulation of the
commercial security industry, including the issu-
ance and withdrawal of licenses. In Georgia, the
retail security industry is weakly regulated,
mainly because of the lack of specific CSF legisla-
tion. Therefore, it is practically no likelihood of
guaranteeing that the principles are upheld
throughout the industry in Georgia [4].

An example of self-regulation in the sector is with
the British Security Industry Association (BSIA),
which has taken actions to inspire some mini-
mum principles and is authorised to administer
the current law on the commercial security in-
dustry. The BSIA develops the regulations, which
afterwards passes it on to the British Standards
Institution (BSI) for enhancement as a British
Standard3.

There is no national arrangement on regulation
in the USA as the states differ in a significant way
in their needs. Some states have no regulatory
oversight, whereas some states regulate guards
armed with firearms only [15]. Some use indige-
nous police agencies to control the commercial
firms, although others encourage the industry to
self-regulate.

The Private Security Industry under the Constitu-
tion of the Republic of Kenya. The Constitution of
the Republic of Kenya, Chapter 14, Article 239(4)
[18] prohibits persons from establishing a mili-
tary, paramilitary, or similar organisation that
purports to promote and guarantee national se-
curity, except as provided for by the Constitution
or an Act of Parliament of Kenya.

2 Law of 11.01.1991 on private detective and guarding
activities in the Russian Federation (amended by Fed-
eral laws of 21.03.2002, 10.01.2003 and 06.06.2005);
Law on licensing particular types of activities
(08.08.2001 No 128-fz.), Governmental decree on
licensing non-governmental (private) guarding and
detective activities (14.08.2002, No 600), order of the
Ministry of the Interior regulating the use of fire arms
(13.04.2005, No275) as well as on training
(31.12.1999).

3 British Security Industry Association-overview
https://www.bsia.co.uk/Portals/4/Publications/302-
bsia-overview.pdf.
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It is only the Government that is permissible to
recruit and preserve any disciplined forces of
various types for resistance and security on the
territory and the people. This conception of a
state's responsibility falls directly in the "Weberi-
an' model of a condition that maintains a monop-
oly on the legitimate use and allocation of legiti-
mate force.

The first question to be probed is whether the
CSFs qualify as armed forces under Article 238?
Accurately, the CSFs qualify as a disciplined force,
although not so explicitly stated under Article
238. This is for the following reasons. First, the
state action doctrine, the CSFs qualifies as armed
forces (state actors), not because of the arrange-
ment but the function they perform and legiti-
mise directly or indirectly by the state to fulfil
public demand for order and security [11]. The
state action doctrine does not shield persons'
rights to be free of state control but instead pro-
tects the citizens' right to democratically decide
the kind of social order they would desire to stay
in. It is not for the respect of the citizen's rights,
but the respect for democracy, which has higher
stakes.

Second, the arm of the state theory affirms that
whenever a commercial provider acts as an arm
of the Government by accomplishing a public call
for order and security, that commercial supplier
ought to be held to be a de facto state actor [11].
In the Kenyan context, various activities per-
formed by CSFs are more or less comparable to
those of the state security agencies. For example,
the prevention of law-breaking, protection of
people and property, and investigations make
CSFs an attachment of the state or de facto state
security agency. Incorporation of commercial
players in responsibilities, which are the state's
jurisdiction, makes that player an arm of the
Government [11].

Third, CSFs are abided by the disciplined forces'
behaviours, cultures, and principles such as sa-
luting, marching, and parades), usage of accesso-
ries of the state security agencies (walkie talkie
radio sets, whistles, and lanyards), and undergo
upgraded teachings and exercises which pro-
gram them to have similarities like state security
agents [7].

Besides, just like in the disciplined forces, CSFs
have an established chain of command of duty, a
culture of loyalty, a set of rituals, beliefs, and
symbols. This opinion was also held by the Amer-
ican Civil Liberties Union of Virginia, Inc (amicus
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curiae) in the USA v. Mario Terrell Day*. The con-
tention was whether the commercial security
guards should be considered state players for the
4th and 5th Amendments of the USA Constitu-
tion. The amicus curiae responded to that issue
in the affirmative and consequently pronounced
that commercial security guards conduct them-
selves more like state security agents than they
behave like a regular citizen. For instance, they
have powers to detain persons; they undertake
searches and freaks; they investigate incidents
and undertake to uphold law and order. Two,
commercial security guards are often mistaken
for state security agents as they tend to use the
indicia (indications) of authorised power to con-
vince citizens' obedience. Three, commercial se-
curity guards are officially predisposed to look
and act as police officers®. Four, commercial se-
curity personnel bear the imprimatur (official
permission) of the state because protecting the
citizens from internal and external threats is a
principal obligation of the state®. Therefore, CSFs
qualify as de facto state security agents because
they execute some controls that have been by
tradition associated with sovereignty’.

The second question is, are the existence of CSFs
in conformity with the Constitution? Since CSFs
qualifies as armed forces as discussed above, the
answer is that commercial security firm's pres-
ence in Kenya is unconstitutional and illegal due
to the following explanations:

First, under chapter 14, Article 239(4) of the
Constitution, only the Government is empowered
to establish an armed force of any kind as pro-
vided for by the Constitution or an Act of Parlia-
ment of Kenya. The provision asserts that,

"A person shall not establish a military, paramili-
tary, or similar organisation that purports to pro-
mote and guarantee national security, except as
provided for by this Constitution or an Act of Par-
liament” [18].

4F.3d, 2010 WL 60900 (4th Cir. Jan. 8, 2010), on Ap-
peal from the United States District Court For the
Eastern District of Virginia Richmond Division.

5 Ibid.
6 Loc. cit.

7 Justice Rehnquist in Jackson v. Metropolitan Edison
Co. (1974) 419 U.S. 345.
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CSFs as commercial players neither established
by the state nor reporting to the state are uncon-
stitutional for violating Article 239(4).

Second, CSFs operate outside the framework of
the law. They are taking a precede from Tanzania
where judge Mwalusanya in determining the
constitutionality of 'traditional army' (sung), held
them unconstitutional for operating in a vacu-
um8. Therefore, applying judge Mwalusanya's
formulation on commercial bodies that function
outside of the legal structure, CSFs come to be
unconstitutional as they lack the statutory basis
upon which to operate. The Constitution of the
United Republic of Tanzania (the Constitution)
under Article 147 (1 and 2) prohibits individuals,
organisation, or group of persons except for the
Government from raising or maintaining an
armed force of any kind in the United Republic of
Tanzania for the defence and security of the terri-
tory and the people of Tanzania®. In the South
African scenario, the Constitution of the Republic
of South Africa Article 199(3) allows armed or-
ganisations or services such as CSFs to be in
business but under specific national legislation
for structure and regulation.

Third, the Constitution of Kenya does not of any
kind insinuate the delegation of maintenance of
security and policing powers to commercial enti-
ties. This premise is supported by the ruling of
the Israel High Court of Justice in the Human
Rights Program versus the Minister of Finance
(alias Academic Center of Law and Business,
Human Rights Division versus Minister of Fi-
nance)0. In this case, the petitioner asked the

8 Misperesi K. Maingu v. Hamisi Mtongori & 9 Others,
HC at Mwanza, Civil Case No, 16 of 1988; Geza Geza &
12 Others v. Isa Hamisi & 11 Others, HC at Mwanza,
civil Case No. 7 of 1988; Charles Mwita & Another v.
Kando Mresi & 10 Others, HC at Mwanza, Civil Case
No. 15 of 1988; Charles Charari Maitari v. Matiko
Chacha Ghati & 4 Others; and Ngwegwe s/o Sangija &
3 Others v. R, HC at Mwanza, Criminal Appeal No. 72
of 1987 [All cases reported in Peter, C.M. & H. Kijo-
Bisimba (2005) Justice and Rule of Law in Tanzania:
Selected Judgments and Writings of Justice James L.
Mwalusanya and Commentaries. LHRC].

9 The Constitution of the United Republic of Tanzania,
1977.

10 4(2009) HC] 2605/05 (Israeli Supreme Court sit-
ting as the High Court of Justice) available at:
<http://elyonl.court.gov.il/files/05/050/026/n39/0
5026050.n39.pdf> (in Hebrew). Seven Judges con-
curred, whilst, Justice Edward Levy dissented, holding

Section “Law and Security”

High Court of Israel to pronounce an Amendment
to the Prisons Ordinancell, illegal for permitting
commercialisation of prisons in violation of Arti-
cle 1 of Israel's Basic Law. The High Court of Isra-
el held for the petitioner by declaring prison's
commercialisation scheme null and void in its
totality attributable to, one, that conventionally
the state has incarceration powers as captured
under the social contract principle. Consequently,
the state as a voted body and democratically ac-
countable body should hold the monopoly over
the exercise of controlled power planned to ad-
vance the public's interest, for instance, demo-
cratic mandate theory [5]. The state cannot give
its legitimate responsibilities of enforcing the law
and security of the citizen's safety to commercial
players who are guided by profit-making objec-
tives [5, 12]. The Court rejected the state's rea-
soning that commercialisation (of prisons) is a
simple economic strategy that cannot tremble
the fundamentals of the organisation of the Dem-
ocratic Governance and the basic values of the
legal system [12].

Fourth and lastly, the security agents in Kenya
are held to constitutional accountability by Arti-
cle 59(2)(d) of the Kenya National Human Rights
and Equality Commission. It mandates the com-
mission to monitor, investigate, and report hu-
man rights observance in all spheres of life in the
Republic, including keeping by the national secu-
rity organs. It is noted that only the security
agents that we recognised in the Republic of
Kenya are the national security organs in Article
239(1), names as the Kenya Defence Forces, the
National Intelligence Service, and the National
Police Service. Commercial security firms are not
mentioned anywhere, thereby alluding to the fact
that they are not constitutionally recognised.
Even with the enactment of the Private Security
Regulation Act (PSRA) No 13 of 2016, the Consti-
tution will still have to be amended to make the
new entrant of the CSFs legitimate and therefore
to receive oversight by the Kenya National Hu-
man Rights and Equality Commission. There is an
argument that commercial security workers
ought to be held to the Bill of Rights [11]. "Both
official police and private police functioning as
arms of the state should be held to constitutional
standards because they have been legitimised,

that the Court cannot nullify a privatization scheme
which is yet to be implemented.

11 Amendment No. 28 of 2004.
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directly or indirectly, by the state, to fulfil a public
demand for order and security" [11].

From the perspective of the above argument, the
Act of the Kenya government to permit CSFs to
be in business violates the legitimate right to se-
curity of citizens and property and therefore
amounts to the unlawful allocation of public
powers to commercial actors. Accordingly, com-
mercial security is the foremost frontier of safe-
guarding for the citizen and needs to be well reg-
ulated [8].

To legitimise the activities of the CSFs in Kenya,
the state adopted a model to legitimise them
through an Act of parliament. Private Security
Regulation Act (PSRA) No 13 of 2016 to ensure
that the industry operates responsibly and pro-
fessionally. However, the authority that was en-
visioned to oversee the Act's implementation has
not had its house in order. It is currently facing a
hurdle after parliament annulled the regulations
the authority had proposed to implement the Act.

In that regard, unless Article 239 of the Constitu-
tion is amended to incorporate other players in
the security sphere, the existence and operation
of CSFs in Kenya will be illegal. The only way to
legalise CSF's activities in Kenya is to constitu-
tionalise them by adopting the South African
model. In light of those above, the Private Securi-
ty Regulation Act (PSRA) No 13 of 2016 will not
be perceived as going against Article 239(4) of
the Constitution.
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Abstract. The world population has been growing tremendously, which
surged up the demand and enrolment in educational institutions to
unimaginable level globally. Similarly, Malaysia has witnessed tremendous
growth in higher education both in the order and establishment of new
higher education institutions (HEIs) to match up with the demand.
However, there is no commensurate increase in the student housing
facilities to match up with the growing enrolment and demand; hence,
accommodate a certain proportion of the total students. The paper
explored qualitative methodology data from in-depth expert interviews of
selected public and private universities in Malaysia; discussed the
problems of HEls student housing provision to four identified themes:
student enrolment, government policy, funding and land issues as what
exacerbated the issues. Therefore, challenges for student housing
provision are enormous; hence HEls and Government cannot adequately
respond and satisfy the demand unless private housing developers actively
involved otherwise problems of student housing provision will continue to
persist.

Keywords: higher education institution; student housing; student housing

INTRODUCTION

The world population has been surging especial-
ly in the last three decades, and in particular, 100
million people were added to the world popula-
tion every year between 2014 and 2017 where it
stands at 7.2 & 7.5 billion respectively [1, 2]. Au-
thors [3] reported, looking at the world popula-
tion growth, there is strong growth in student
age population (16-39 years old) and postulated
that by 2050, the global student age population
would reach 1.3 billion. Consequently, this im-
plied a high rise in demand and enrolment in
higher educational institutions (HEI). According
to [4, 5] global students' number has drastically
increased from 98 million in 2000 to 165 million
in 2011 with an annual average of 6 million stu-
dents and postulated student enrolment num-
bers are to increase by 32 million over the next
ten years. Author [6] reported the number of HE
students is anticipated to swell up to "263 mil-
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provision; student enrolment; higher education.

lion" globally by 2025. Similarly, [3] noted, be-
tween 2012 and 2017, the total global number of
students in higher education institutions has in-
creased by 11 % to exceed 220 million. Indeed,
these have shown higher education has been rap-
idly and steadily growing mainly in the last two
decades where many young men were finishing
high schools and seeking placement (applying)
every year in higher education institutions
(HEIs).

In Malaysia, the population has been steadily
growing tremendously since 1957. For instance,
in 1957, the country's population was 7.3 million;
the population doubled to the figures of 13.3 mil-
lion and 27.0 million by 1980 and 2008, respec-
tively [7]. According to Population Reference Bu-
reau [1, 2], the population of Malaysia in 2015
and 2017 estimated at 30.8 & 31.6 million re-
spectively, this signifies the possibilities of simi-
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lar high increase in the demand for higher educa-
tion (HE).

Malaysia is not different in the development and
rapid growth of higher education institutions
with over 671 HEIs [8] and recent year's enrol-
ment into institutions of higher learning has in-
creased tremendously. Equally, [9] said in the
past decade, Malaysia has witnessed tremendous
changes in the HE scenario, both in the demand
and establishment of new HElISs in trying to match
up with the order. With this development of the
education sector, universities and colleges have
been receiving an increasing number of students'
enrolment each year. Furthermore, HEIs student
population in Malaysia has been increasing
steadily in the past two decades where enrol-
ment stood at 664,402 in 2002 to a total of
1,325,699 students in 2017. Similarly, it was re-
ported, in Malaysia, there are 1.33 million stu-
dent's enrolment in 2017 and expected to con-

tinue increasing in years to come to hit
2.0 million by 2020 as expected 50 % of the Ma-
laysian youth age 18-25-year-olds would gain
access to HEIL

Moreover, the Ministry of Education Malaysia
reported student enrolment in public universi-
ties alone from 2014-2017 stood at 563,186;
540,638; 532,049 and 538,555 respectively and
the total enrolment for both public and private
universities in 2017 is 1,104,407 [10]. Table 1
shows the steady growth of HEIs student popula-
tion. This is a clear testimony that the student
population has been increasing dramatically and
will continue to grow in the future as more chil-
dren are graduating from secondary schools.
These entire scenarios are by implication, indi-
cating a commensurate increase in pressure on
the existing HEIs facilities and tremendous
growth in student housing demand.

Table 1 - Higher education institutions students’ enrolment from 2009-2017 in Malaysia

Year | 2009 2010 2011 2012

2013

2014 2015 2016 2017

Enrol|1,050,726|1,134,134|1,056,547|1,114,589

1,156,293/1,167,077|1,236,164|1,346,858|1,325,699

Source: Adopted from the [10]

Despite this growth of student population in
HElISs, provisions of housing facilities are not pro-
portional to the development of enrolment, espe-
cially in the last decade. Shortage in student
housing in the HEIs could be attributed mainly to
the high demand for HE and no corresponding
increase in student housing to meet up the en-
rolment. Current trends of rapid enrolment
changes and insufficient student housing devel-
opment are impacting on students' daily life such
as their housing comfort, convenience, safety and
to some extent their academic achievement or
performance [11]. Therefore, this paper intends
to study the problems of HEIs student housing
provision in Malaysia.

Background

Globally, there is progressive growth and de-
mand for higher education following the unprec-
edented change in the student age demography.
HE has been overgrowing in both developing and
developed countries, especially in the last three
decades, where many young people are graduat-
ing from secondary schools and gaining access to
HEIs. Despite this growth, the provision of stu-
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dents' housing is not matching with the evolu-
tion, which led to the constraints and stretching
the existing HEIs housing facilities. As [12] put it,
the increase in the number of HEIs students;
along with the growth in the size of HEIs have
made the provision of student housing a chal-
lenge for all post-secondary education institu-
tions. It was reported that many HEIs cities in the
UK have sufficient student housing 'shortfalls'. In
many HEIs, there is a significant or gross deficit
in student housing that compelled many students
to rent residential quarters outside their cam-
puses.

Population and demand for HE is the main target
for the decision for establishing HEI and other
HEI supporting facilities such as student housing.
The growing student demand for housing has a
significant impact on the decision by any HEI to
build student housing. Although, not all HEI stu-
dents want to live in on-campus students' hous-
es, but preferred to live out of core students' area
for their privacy and freedom. To some extent'
economic meltdown' of many countries, coupled
with high growth in HEIs enrolment, increasingly
making it difficult for HEIs to construct more
housing units to sufficiently match with and pro-
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vide housing accommodation to all students.
Therefore, the on-campus students housing re-
mained grossly inadequate [13, 14, 15]. In line
with this, it has been noticed that many HEIs with
traditional housing facilities only accommodate
small proportion about 20-30 % of their total
students' population [16, 17, 18] therefore, ma-
jority of the students have to go to the private
housing market.

Malaysia is not spared in the global trend of in-
crease in student enrolment, in the past two dec-
ades, Malaysia has witnessed tremendous change
in the HE scenario, one of the changes observed,
is the acceleration towards mass education' to
absorb the teeming population [19]. Further, [19]
reported a total of 1.2-1.5 million students in
public and private HEIs in Malaysia, in 2009 and
the Ministry of Education Malaysia estimated the
figure of the total enrolment of both public and
private HEIs to be 2.0 million in 2020. This will
increase the pressure on the HEIs existing facili-
ties and derived more demands for learning
spaces, residential facilities, recreational and
other supporting facilities. Provisions of ade-
quate and safe student housing are equally im-
portant. Still, the reality is on-campus housing is
grossly inadequate; students have no other op-
tion than to seek for housing accommodation

elsewhere close to their campuses where availa-
ble.

The issue of student housing provision has been
a challenge of long-standing but increasing con-
cern for HEIs. The facts are, most campuses of
public and private HEIs throughout the world
and in Malaysia, continued to experience the un-
precedented growth in enrolment. At the same
time, the construction of on-campus housing op-
tions fell precipitously [19]. The inability of the
HEIs to increase their housing capacity to match
with the enrolled student population adequately
has increased the demand for student housing in
the private sector market, where students are
compelled to search for private accommodation
outside the campuses. Getting renting houses in
the private market by students in HEI neigh-
bourhoods or towns is problematic because in
most cases secret places for renting are either
not sufficient in supply or else the rent rate is
high, not affordable to many students.
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Literature Review

In recent years, student age population 16-29
years old who are finishing secondary schools
has been increasing dramatically, which fuelled
the demand for HE globally. The people of youth
in any given country is the essential element
formed the basis for decision making for estab-
lishing or expanding HEI. Authors [20] in confir-
mation reported that globally student enrolment
in higher institutions has been increasing in re-
cent times, and it is estimated that there has been
'about 160 % increases in tertiary education
globally'. Author [3] reported, in 2017, the total
global number of students in higher education
institutions has exceeded 220 million. Similarly,
students are the main target for the establish-
ment of any university and [21] attested that the
increase in the number of university student co-
horts fuelled the birth of new universities. In-
deed, the global increase in youth population
simultaneously increased the demand for HE
globally and resulted to the extension of the exit-
ing and establishment of new HEIs in the last
three decades in both developed and developing
nations [22, 23, 24]. This resulted in spurring up
the enrolment, where many HEIs enrolled stu-
dents more than their student housing carrying
capacity, which becomes quite imperative and
challenging for the HEIs towns to accommodate
the teeming student population.

A global economic recession or rather crisis of
1997 & 2012, has significantly affected HEIs stu-
dent housing directly or indirectly in many ways
and many countries. Author [25] observed, in the
recent world economic recession that cut across
nations, adversely affected all sectors, including
education, particularly HEIs. Similarly, [26] pre-
sented that during the financial crisis, both state-
supported and private colleges and universities
felt the effects; many nation-states cut the
amount of increased HEIs costs on non-academic
core areas. In conformity to this, [27] argued, due
to the restrictions placed on grants to HEIs, gov-
ernment spending did not cover the need for ex-
panded non-core facilities. The economic melt-
down of many countries led to budget cut for
many sectors including education, coupled with
high growth in HEIs enrolment, increasingly
making it difficult for HEIs to construct more
student housing units to sufficiently match with
the enrolment (demand) and provide housing
accommodation to students; therefore the on-
campus students housing remained exceptionally
inadequate [9, 14, 28, 29, 30, 31]. Therefore,
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HEIs' tighter capital budgets, obviously turned
them incapacitated to provide more student ac-
commodation for the growing students' popula-
tion and warrant them to focus on building class-
rooms, research facilities and offices and leaving
students housing up to the private sector [14].

For years, providing students with housing in
HEIs in many countries of the world has re-
mained a significant challenge to HEIs. Shortage
of student housing in HEIs could be attributed
mainly to the high demand for HE, which in-
creased dramatically in the past three decades,
but with no corresponding expansion of student
housing facilities to meet up the enrolment thus,
straining the available housing in both public and
private HEIs [20, 32]. Suppose such a scenario
remains to be ignored. In that case, institutions
could be entrapped in providing unfavourable
academic environments which are quite unsup-
portive for students learning culture [33], where
students' density in the housing facilities will be
high thereby straining intellectual life comfort.

Malaysia is not different in the youth population
surging, development and rapid growth of HEIs
now with over 671 HEIs [8] and in recent years,'
enrolment has increased tremendously. Equally,
it has been observed, in the last decade, Malaysia
has witnessed tremendous changes in the HE
scenario, both in the demand and establishment
of new HEIs to match up with the order. Howev-
er, this increased number of HEIs, universities
and colleges have been receiving an increasing
number of students' enrolment each year. Fur-
thermore, HEIs student population in Malaysia
has been increasing steadily in the last two dec-
ades where the "enrolment stood at 664,402 in
2002 to a total of 1,134,134 students in 2010.
More so, the Ministry of Education Malaysia re-
ported HEIs student enrolment in 2017 at
1.8 million students [10]. This is because the de-
mand and student population has been dramati-
cally increasing and will continue to grow in the
future as more children graduate from high
schools and expect 50 % or more of the Malaysi-
an youth would gain access to HEIL

As it has been observed, despite this growth of
students' population in HEIs, provisions of hous-
ing facilities are not proportional to the devel-
opment of enrolment, especially in the last two
decades. The facts are, most campuses of public
and private HEIs in Malaysia will continue to
have to experience the unprecedented growth in
enrolment. At the same time, the construction of

Section “Economics”

on-campus housing options fell precipitously
[19]. Many studies noticed and reported HEIs in
many countries to have insufficient student hous-
ing and most of the HEIs with traditional housing
facilities only accommodate 20-30% of their to-
tal students' population. Therefore, the majority
of the students are housed in the private housing
market. Authors [14] spotted, incongruent
growth in students' enrolment and housing facili-
ties, necessitated many students to seek alterna-
tive accommodation option in the private hous-
ing rental market.

Similarly, researchers [34] observed this short-
age of students housing and reported; universi-
ties maintained a few traditional hall types of ac-
commodation for a few students. Then the major-
ity had to go into the private rented market. Au-
thors [38] summarised the situation of HEIs stu-
dents housing shortfalls by the fact that the 'stu-
dent population increase, has in general, run
ahead of the ability of HEIs to accommodate
them and has led to a growing reliance on the
private rented sector'.

Being many of HEIs students are living in off-
campus private rented houses, in many cases are
at a disadvantage, because they find it difficult to
get housing accommodation in the HEIs' neigh-
bourhoods where the renting places are not suf-
ficient in supply or cost-cap.

Some scholars have reported this circumstance;
most off-campus student houses provided by the
private rental market are either scarce, not pur-
posely built students houses or somewhat lacked
sufficient requisite facilities [13, 35].

Author [24] found that 70 % of private hostels in
university neighbourhood are being converted
from family residential houses to hostels thus
[16, 36] conclude, living off-campus students are
necessitated to live in family housing like 'apart-
ment, studio flats, condominium and terrace
house'.

These proved that as students flew into the HEI
neighbourhood for housing, any available hous-
ing with either substandard or else unavailable
requisite facilities and services will be used
which will not render the house to fulfil the func-
tion of modern student housing hence, there is
no readily available purposely build student
housing.

Another essential problem for student housing
provision in HEIs island where many HEIs are
faced with land constraints while others with
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available land for housing development will offer
an opportunity for future student house expan-
sion.

Old HEIs and HEIs that are located in highly
dense populated towns would likely have no
space for new student housing, possibly all land
had been developed, and expansion will not be
feasible unless some old buildings give way for
further development. Many HEIs have been ex-
panding as demand for HE and enrolment keep
on increasing, additional classrooms, laborato-
ries, lecture theatres, workshops, offices, student
housing, etc. are needed and are competing for
space to match with the current demands and
growth. According to [29] typically, the available
land for new development that HEI has is limited
or not existing and building new dorms is not
feasible. Conversely, in the highly densely HEI
towns land for further development is scarce un-
less old buildings will be purchase and demolish
for new construction of student housing. Indeed,
the cost of such a product is usually prohibitive
to especially HEIs [15, 37, 38].

In some cases, land matters such as land laws
and regulations may be cumbersome that causes
delay in housing development and increase the
cost of housing construction. Accordingly, the au-
thor [39] noticed technical requirements for land
matters, planning, and building plan approval
compliance translates into additional fees, and it
also creates bureaucratic delays in the approval
process. Similarly, the author [40] observed, the
complexity of housing development in Malaysia,
is due to mandatory compliances with various
lands, planning and housing laws that are not all
wholly synchronised and integrated. However,
land matters sometimes tend to be more strin-
gent and punitive, ostensibly to rein in the hous-
ing development as the laws and regulations con-
tinued to, instead of being facilitative to housing
developments.

Governments of many countries have developed
various housing policies to cater to their housing
problems. Still, in most cases, governments are
silent, and there is no government policy state-
ment on student housing. Housing policies of
many countries underscored student housing
and not yet declare a policy on the responsibility
to house the increasing student numbers, which
left to be dealt with by individual HEI. According
to [27] in a study in the USA reported there had
been few government statements on the respon-
sibility to the housing increasing students' popu-
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lation; it has been viewed as the responsibility of
individual institution which instigated student
housing problems to have persisted. This re-
sponsibility of individual institutions' will not be
fulfilled as they were inadequately funded to re-
spond to rapid increases in student populations.

Methodology

The paper is part of a large-scale study of HEIs
students housing provision in Malaysia which is
directed at providing an in-depth and interpre-
tive understanding of student housing provision
problems and paper explored qualitative study in
generating data for the research. In this research,
expert interview method was used to provide an
opportunity for detailed investigation of people's
personal opinions and experiences for an in-
depth understanding of the contextual issues
within which research phenomena are estab-
lished, and for detailed subject coverage [41, 42,
43, 44].

Semi-structured interview question format was
employed to give similar understanding to par-
ticipants (respondents), and the type of data col-
lection instrument is an in-depth expert inter-
view of 'one-to-one' or 'in-person’ that engaged
individual participant for inquiring research
phenomenon. We think that this method pro-
vides an opportunity for detailed investigation of
each person's point of views, for an in-depth un-
derstanding of the circumstances within which
the research phenomenon is situated [45].

Purposive sampling technique was employed
where the participants were chosen because they
have particular characteristics which will enable
detailed exploration and understanding of the
central theme as some scholars suggested [46,
47]. Development Officers of universities are
chosen as our research participants based on
their office responsibilities for providing and
maintaining physical facilities visa-vie their
knowledge on student housing provision. Three
universities are selected for the study, two from
public and one private to represent HEIs. We ex-
amined the transcripts to the four themes identi-
fied for coding and content analysis.

RESULTS AND DISCUSSION

Surging of youth population has tremendously
pushed up the demand for HE, which invariably
push-up the need for other HE related facilities

2005



Traektorid Nauki = Path of Science. 2020. Vol. 6, No 11

ISSN 2413-9009

such as classes, laboratories, libraries, students
housing, and sporting facilities among others. It
became clear that HEIs were unable to provide
and expand their student housing in line with the
rise in student enrolment. Many reasons make
HEIs incapacitated in increasing their student's
housing to correspond with the teaming popula-
tion growth of students' enrolment. These were
due to high students' enrolment, funding, gov-
ernment policy and land matters which formed
the four themes identified.

Students' enrolment

Over the years, students housing in HEIs has be-
come an intractable area of concern by the HEIs
administrators as the enrolment out-numbered
their housing facilities. The student population in
recent year has been increasing and running con-
sistently ahead of HEIs' available students hous-
ing facilities to accommodate the teeming stu-
dents. HEIs provided student housing facilities in
Malaysia generally have no vacancies, and each
year the number of students enrolled exceeds the
available HEIs student housing as in many coun-
tries [9, 36, 19, 48]. It was reported that HEIs
Students population in Malaysia has been in-
creasing steadily in the past decade and enrol-
ment stood at 1.8 million student enrolments in
2017 [10].

In addition to the local population seeking en-
rolment in HEIs, the Malaysia Ministry of Higher
Education has employed internationalisation as a
primary focus in transforming higher education
to be able to contest with other global higher ed-
ucation providers. For Malaysia to achieve its aim
of becoming an international education hub by
2025, targeted to enrol 250,000 international
students in the country's HEIs [48, 49]. The gov-
ernment set a goal of attracting 100,000 interna-
tional students by 2010; estimates the foreign
student population grow to 150,000 by 2015, to
200,000 by 2020 and 250,000 by the turn of
2025 admission [9, 49, 29, 19, 48]. In the years of
2009 and 2017, Malaysian HEIs recorded 80,750
and 170,068 international student enrolments
respectively, with a 7.6 % annual increase to-
ward attracting 250,000 international students
to become an international education hub by
2025. Furthermore, the targeted 250,000 inter-
national students in addition to the local stu-
dents' enrolment, will also aggravate students'
housing problems. These are evidence for the
possible increase in demand for HE that will spur
up the enrolment, the demand for student hous-
ing in the future and turn exacerbate student
housing problem in the HEIs. See Table 2 bellow
justified the steady growth of international stu-
dent enrolment in Malaysian HEIs.

Table 2 - International student enrolment in Malaysian higher education institutions (HEI) form 2008-2017

Year | 2008 2009 2010 | 2011 | 2012

2013

2014 2015 2016 2017

No. | 69,174 | 80,750 | 86919 | N/A | N/A

N/A | 135,502

151,979 | 172,886 | 170,068

Source: Adopted from the [10]

Similarly, our interview respondents concurred
on the significant growth in student population
in their respective universities:

"Around 2012, if not mistaken, we have around
10-12,000 students so, now we have nearly 16,000
students and 20,000 students by the year 2017"
(Participant No 1).

"In those days around 2000, the total student
number was around 20-22,000, but now the total
number of our student population is more than
25,000 including KL campus" (Participant No 2).

"l am not very sure, but our students now are
around 1,200, and before now, maybe 2 or 3 years
back, they are less than 1,000" (Participant No 3).
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Therefore, these are clear testimonies that stu-
dents' enrolment in Malaysian HEIs, like many
other countries, has been increasing steadily as
propositioned in many studies [3, 4, 5, 10, 20].

Funding

As it has been observed, the global economic re-
cession has substantially shaken HEIs student
housing provision in many nations states, and
Malaysia is not the exception, which adversely
affected educational sector particularly HEIs [26,
25, 27]. This is being felt by limiting budget and
restrictions placed on HEIs costs on non-
academic core areas like student housing. At the
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same time, government spending focuses more
on expanding equipment and maintaining exist-
ing facilities.

"There is Malaysian Economic Development Plan
No 10 (RMK10) then Government realised, they
don't have enough money to build what so ever,
they introduced Private Finance Initiatives (PFI) &
PPP projects. They construct hostels using the PFI
model then rent to Government (university) and
then to student... for the period of the concession-
aire, normally is 20-25 years. After RMK 10 and
now RMK11, there is no hostel being built by the
Government using the traditional method or con-
ventional way. All HEIs student hostels must be
built through PPP" (Participant No 1).

"RMK 10 & 11 no more money from the Govern-
ment for new development. So, we have to find our
initiatives to look for our own money for new de-
velopment; now, government policy is no funding
for new physical development only fund for
equipment and maintenance of the existing facili-
ties. Budget for new physical development is for
young (new) universities like... but old Universities,
no more budget for new physical development”
(Participant No 2).

"Our accommodation, well, right now we rent all
our accommodations from outsiders. You know, in
private university we don't have a grant from the
Government, is different from public universities.
Our biggest problem is budget (funds) we cannot
build students’' accommodation, so we rent... we
charged student base on the room type as we rent,
so is costly” (Participant No 3).

When HEIs are stripped with insufficient funds to
invest in non-core areas of their education busi-
ness coupled with high construction costs, most
HEIs will not be able to keep up with mounting
housing demand. This confirmed many studies
that stringent funds flow to HEIs impact on stu-
dent housing provision [14, 28, 29, 30, 9, 31, 27].
It is important to note that with a budget cut or
cash-stringent, constructing new student housing
or take on a significant renovation of the old stu-
dent house buildings can be cost-prohibitive to
many HEIs [27]. However, the Government did
not put a restriction on HEIs to make their initia-
tives on an extra budget or joint venture with
private developers to construct new non-
academic core-areas. Indeed, many HEIs find it
difficult or rather impossible to build new stu-
dent housing thereby, on-campus student hous-
ing remained grossly inadequate, and many stu-
dents have to depend on the private rental mar-
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ket for their housing accommodation [14]. There-
fore, restrictions placed on grants to HEIs im-
pacted negatively on the need for expanding stu-
dent housing facilities.

Government policy on student housing

Governments of many countries including Ma-
laysian has not yet declared a policy on student
housing, most governments are silent, and there
is no policy on student housing on the responsi-
bility to house the increasing student numbers
[27]. Policy developments underline the general
trend viewing student housing as a matter to be
dealt with by individual HEI This responsibility
will not possibly be fulfilled as they were not
funded to respond to rapid increases in student
populations.

Although most of the education policies are more
comprehensive in respects of making HEIs more
attractive and competitive with those world-class
education providers, notably UK and USA, but
generally were silent on student housing issues.
Despite policy commitment of Government to
boost up HE, little attention has been paid to the
students housing consequences of expanded stu-
dent numbers in HEISs.

Malaysian National Housing Policy, in a similar
way, has not made a policy statement on stu-
dents housing although the National Housing Pol-
icy goals is "to provide adequate, comfortable,
quality and affordable housing to enhance the
sustainability of the quality of life of the people".
Even the three objectives of the policy did not
specifically make any reference to student hous-
ing. However, the policy objective number two
emphasises on "enhancing the capability and ac-
cessibility of the people to own or rent houses"
[50]. Further to this, in the Malaysian Housing
Development (Control and Licensing) ACT, 1966
(Act 118), student housing was not even men-
tioned as a matter of policy statement. As [27]
presented, the perception is to leave the institu-
tions to take care of their respective housing
problems, and no other education stakeholders
seem to be concerned and responsible; all these
added to the confounding student housing provi-
sion problems in Malaysia.

However, these are the manifestations of our re-
spondents about government policies on student
housing in Malaysian HElISs:
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"Previously our Government has a lot of money,
then we are using a conventional method of stu-
dent housing provision where Government appoint
a contractor to construct the hostels then universi-
ty-run and maintain the hostels themselves. Now
Government will not put their liability there... in
the sense that, Government will not put themselves
or their money in the construction. So, for student
housing, we have to find our means. So, that is why
Government allowed only 70% in-campus and
30% off-campus, the reason why Government in-
sisted and allowed 70%, is to develop a local econ-
omy with the 30%" (Participant No 1).

"Previously, the government gave University some
‘education funds' The Government gave us some
money which we built hostels; I thing nine colleges
and government policy, say each university can
cater for 20,000 students. Still, now our policy
changed, no money from Government so, we are
borrowing for hostel construction. Government
policy now is a university in their initiatives should
have funds for funding some projects” (Partici-
pant No 2).

On the private universities, it is indicated that
government policy on student housing is silent as
reported by a participant.

"Our own (private university) is different; Govern-
ment is concerned with public universities. Private
universities, we do our business, if accommodation
is available, we give to students, others rent out-
side"” (Participant No 3).

Land Matters

The land is the most critical resource for human
habitation and all activities for any development.
In many HEIs available land for expansion is lim-
ited or not existing, therefore, pose a problem for
new growth. HEIs have been expanding as de-
mand for HE and enrolment keep on increasing,
additional classrooms, laboratories, lecture thea-
tres, workshops, offices, etc. are needed and are
competing for space to match with the current
demands and growth. It was found that public
universities were having vast land for future ex-
pansion when the need arises; on the contrary,
the private university does not.

On the other hand, HEIs that are located in highly
dense populated towns would likely to have no
space for new student housing, possibly all land
had been developed, and expansion will not be
feasible unless some old buildings were demol-
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ished for the further development [12, 15, 37,
38].

For instance, University Heriot-Watt Malaysia
located at the highly developed area of Wilayah
Persekutuan, Putrajaya typically the available
land for new development does not exist and
building new student housing is not feasible.

"Our location is a problem because we are in the
centre, and we cannot provide student accommo-
dation on our campus. Our student accommoda-
tions are off-campus, not here, but within 15-20-
minute drive to the campus, we have to provide
free-bus service to campus. So, we cannot provide,
you see it is complicated to provide student ac-
commodation” (Participant No 3).

However, due to insufficient land in HEIs, new
construction may not be possible and frequently,
to build new structures, old buildings have to be
demolished or parking lots to be removed. Con-
versely, in the highly densely HEI towns land for
further development is scarce unless old residen-
tial houses will be purchase and demolish for
new construction of student housing. Indeed, the
cost of such action is usually prohibitive to espe-
cially HEIs [12, 15, 37 & 38].

On the other side, land acquisition law and laws
are impediments to the provision of student
housing where the process takes a long time for
clearance, transfer, change the title and planning
approval for development as [39, 40] reported. In
respect to land issues, the respondents articulate:

"So, our problem is Land Matters because our land
is not the Federal Government land yet is still un-
der state land, so we cannot develop. Yeah! This is
a very long process. Like our land here, since 2002
we bought this land, but the 'title' is still not ours,
is still a state own, so we cannot lease, we cannot
sublease, and we cannot develop. Because the land
is state land and the federal don't want to involve
in the matter. The state did not transfer the land to
us because paying the premium to state is difficult,
so we cannot develop the ground because of the
case" (Participant No 1).

"Now we are discussing with Putrajaya Holding to
building another one (student accommodation).
Unfortunately, the site is not yet transferred to
them; you see land issues are not easy; we cannot
have it now" (Participant No 3).

However, another university is not affected by
either of the above land problems because they
have acquired a large expanse of land for future
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development which is still lying underutilised but
are having trouble of conversion and changing
title [39 & 40].

"We have a lot of vacant lands (underutilise). So
now we are planning to convert some of the lands
to commercial. Now in Malaysia, if you want to
convert land use from education to commercial,
we have to change the land title to commercial.
Otherwise, education is not commercial; you can-
not do that. You see, changing the land title to
commercial is very difficult, not easy” (Participant
No 2).

CONCLUSIONS

The need for an effective and conducive student
housing facility in HEIs cannot be overempha-
sised since students are expected to be in a good
state of mind to excel in their academic endeav-
ours which can be achieved by a sound student
housing system. Students' population growth in
HEIs coupled with the incongruent supply of stu-
dent houses, low level of funding, government
policy and land issues will undoubtedly continue
to make on-campus student housing to be grossly
inadequate and student housing provision prob-
lems to persist. It has been observed; many HEIs
are faced with land constraints and tighter capi-
tal budgets which necessitated leaving student
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Abstract. The outbreak of COVID-19 and the quarantine affected Kosovo society by
highlighting the media's role and importance in informing and raising citizen's
citizens in a pandemic situation. At a time like this, besides the information and
citizen's awareness, this situation was accompanied by a lot of fake news,
complicating the social and psychological problems of the audience/citizens,
leading to fear, anxiety, and social insecurity. Many media were driven by the desire
of material interests, especially the online portals, social networks, etc., offering fake
or false news to the public for the sole purpose of their material gain. This study aims
to research the Kosovar media's role and impact during the pandemic and quarantine
time. For this research, we have used the online questionnaire (Google Form) during
July and August 2020. The target group was the population over 15 (N=908) in
Kosovo's entire territory. T-test, analysis of variance (ANOVA), and other methods
were used to analyze the data. The study results show that 51% of Kosovar citizens
informed about COVID-19 during the pandemic and quarantine had used social
networks. More than 63.7% of citizens were heavily influenced and, on average, by
fake news. Fake news and misinformation from the media in Kosovo society hurt
specific society categories, especially those with lower levels of education and social
and economic problems, causing fear, social anxiety, and social insecurity.

Keywords: media; role; impact; Kosovo; COVID 19; quarantine.

INTRODUCTION

The COVID-19 outbreak affects all segments of so-
cieties. It is particularly detrimental to members
of those social groups in the most vulnerable situ-
ations, continues to affect institutions, including
people living in poverty situations. In this situa-
tion, the role and impact of the media are at their
peak. The media is considered to be the primary
agent of socialization after family and school. The
development of the media took place after the
Second World War, especially with science, tech-
nology, and informatics. Today it is difficult to im-
agine life without media because of the role and
influence they have in society on the one hand and
the impact on social changes on the other hand.
The media is considered a product of globaliza-
tion. The manifestation of 'fake news' has caused
the media through social networks and mostly fic-
titious portals to increase social anxiety and social
insecurity and increase populism worldwide, thus
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threatening the democratic system. Many coun-
tries (Singapore, Russia, European countries), re-
alizing the media's influence, have passed laws
against fake news. With the outbreak of COVID-
19, "misinformation in the public domain be-
comes an infodemic, i.e., a pandemic of incorrect
information, posing great risks to global health.
Misinformation, disinformation, and conspiracy
theory claim that Coronavirus is a bio-weapon, a
spy operation, a medico-business strategy, a pop-
ulation scheme, or a religious mission" [6]. Disin-
formation led to social disharmony, even incon-
sistencies with public health measures, the expe-
rience of political and social conflicts, discrimina-
tion, adverse psychological and social effects. This
situation becomes even more difficult in times of
pandemics.

As the number of COVID-19 cases increased, the
public interest in the media to learn more about
COVID-19 increased. The new COVID-19 seemed
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very contagious and has quickly spread globally.
As of April 03, 2020, there has been a minimum of
52,869 deaths, and quite 10.10.066 confirmed
cases of this coronavirus pandemic. On Septem-
ber 13, 2020, demonstrated cases increased to 28
637 952 with deaths of 917 417 in 2016 coun-
tries" [23]. The COVID-19 situation and quaran-
tine have further increased media-society interac-
tion, leading the latter to a dependence on the me-
dia and especially on social media to obtain infor-
mation about COVID-19. However, in such a situ-
ation, where fear, panic, and social anxiety are
high and in such less emancipated, educated soci-
eties, fake news's effects come to the force more
than anywhere else. In Kosovo, as in many other
countries, the media "have played an important
role in informing and raising public awareness re-
garding the global COVID-19 pandemic, safe-
guards, physical distance and everything else re-
garding COVID-19, but at the same time during
this time, false news appeared which conse-
quently led to fear, panic, anxiety and social inse-
curity and this whole situation have led to an in-
crease in domestic violence in Kosovo". Such me-
dia built many conspiracies, which consequently
had the citizen's distrust in the existence of
COVID-19, making it even more difficult for insti-
tutions to deal with COVID-19. The aims of this
study were (a) the most frequented media in the
time of COVID-19 and quarantine, (b) the influ-
ence of citizens from the fake news regarding
COVID-19, and (c) the media and public aware-
ness regarding COVID-19- 19 and the interrela-
tionship of several variables to impacts.

Literature review

The 21st century is considered to be the era of
globalization and post-modernity, a century in
which man, as a social-biological being, has almost
reached the highest pedestals in its development.
Undoubtedly, the development of science and
technology has given its results, especially the in-
vention of the 'magic wand' has made the world
communicate from one end to the other. For soci-
ologists, the media are socialization agencies that
have, among other things, the educational role of
citizens. On the other hand, they can have negative
impacts that can produce deconstructive situa-
tions and cause a breach society's balance. Ac-
cording to Francis Bacon, the media is considered
the fourth power; after the legislative, executive,
and judicial branches. Whereas, according to
Noam Chomsky, there are two theories, "which
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support the media's fundamental role. He consid-
ers the first role based on the traditional (Jeffer-
son) model, which implies the media apparatus as
a balance of power apparatus. According to this
model, the media in its contents creates a balance
not only informative but also cultural. The second
role of the media is based on the propaganda
model, with which the government and the jour-
nalist are seen as 'servants and supporters of the
power structures” [3]. Louis Althusser has
grouped the media with the family, the church,
and the education system under the heading of
'ideological state apparatuses' [2]. Today, several
theories talk about their relationship with society.
Another view commonly used by the media is
symbolic interaction, which asserts "that the self
is derived from and develops through human in-
teraction. This means the way you act toward
someone or something is based on its meaning for
a person or thing. To communicate effectively,
people use symbols with shared cultural mean-
ings. Symbols can be constructed from just about
anything, including material goods, education, or
even how people talk. Consequentially, these sym-
bols are instrumental in the development of the
self" [15]. This concludes that media power is high
enough to create symbols in itself, which was evi-
dent in COVID-19 and quarantine. With this theo-
ry's help, researchers can look at how the media
influences society's familiar characters and, in
turn, the impact of these symbols on society.
While, according to media dependency theory,
"during a severe social disruption, there is an un-
usually high need for information and sense-mak-
ing by individuals and the mass media are gener-
ally perceived to satisfy these needs best. Specifi-
cally, the public relied heavily on the media to ob-
tain information regarding operationalized guid-
ance to the public, the response of organizations,
and exchanging views with others. One of the rea-
sons people usually need more information in cri-
sis events is to reduce the anxiety caused by un-
certainty in the crisis event. Research showed that
uncertainty and uncontrollable feelings in the
H1N1 epidemic were positively related to stress
and anxiety. Therefore, people actively engage in
information-seeking from a variety of sources to
reduce uncertainty in a crisis event to ease their
anxious feelings" [14]. As well, "many studies have
found that media exposure during critical public
events may further cause psychological trauma
and anxiety, indicating that the media's vicarious
traumatization effect may play an important role.
After the 9/11 attack, people exposed to more
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television images of people falling or jumping to
their death reported a higher posttraumatic stress
disorder (PTSD). Thompson and colleagues also
argued that media exposure to mass violent
events could fuel a cycle of distress" [14]. Such a
situation has occurred with the global COVID-19
pandemic and quarantine situation. In Kosovo's
case, interest in the media during the pandemic
increased, and "Numerous and different disinfor-
mation has been spread since the Coronavirus
was first reported, mainly on social media. In Ko-
sovo, social media such as Facebook is one of the
main sources of information and, at the same time
as a source of disinformation. Citizens have been
exposed to a wealth of misinformation that has
above all caused panic among citizens and, as a re-
sult of citizens' tendency to disseminate any infor-
mation they read, unverified and often false, they
have penetrated an even wider public” [7].

METHODS

In the study participated a total of 908 respond-
ents (N =908). The study was conducted from July
to August 2020 (July 27 - August 23, 2020). The
participants in the survey are resident citizens of
Kosovo, adults (over 15 years old). Among them,
about 68% of women and 32% were men. Re-
garding the age-groups involved in the study, it
varies from 15 to 79 years old. Age-group 15 - 20
years is represented by 7% of respondents, 21 -
30 years is represented by 34%, 31 - 40 years is
represented by 36%, 41 - 50% is represented by
16%, the group - age 51 - 60 years is represented
by 5% and the age group over 61 is represented
by 2% of the total number of respondents. The re-
spondents' average age (male and female) was 39
years (SD = 8.9). The respondents' education level
was: with primary education 1.1%, secondary ed-
ucation 18.2%, and higher education (bachelor,
master, and Ph.D.) 80.7%, with an average of 15.1
(SD = 3.3). 30% from rural areas and 70% of ur-
ban regions participated in the study. Of the re-
spondents, 60% lived at home while, 40% lived in
the apartment. Of the total number of respond-
ents included in the survey, 12% were infected
with COVID-19. Before starting to complete the
questionnaire, respondents had information and
instructions for completing the instrument.

Table 1 - Descriptive analysis of study respondents

Section “Sociology”

ISSN 2413-9009
Number of %
respondents,
total - 908
Gender Male 32
Female 68
Age group 15-20,7
21-30,34
31-40, 36
41-50,16
51-60,5
Over 61, 2
Education level Primary school 1.1
Secondary school 18.2
University studies (Bch,,
MSc. Ph.D.) 13
Rural-Urban Rural 30
Urban 70
Residential Home 60
Flat 40

The study was comprehensive and with a repre-
sentative sample. Based on the sample number
(N=908), the inclusion, and the representative
sample, we can conclude.

The authors designed the instrument, and was im-
plemented online (Google Form), distributed to
the respondents electronically via the Internet
and social media. The questionnaire consists of
three sections. At the beginning, where the demo-
graphicand social questions; how much do the cit-
izens know about global endemics and pandemics
(COVID-19) and civic trust in the media in Kosovo.
The last section was questioned about media at-
tendance, media and awareness, and the impact of
fake news. Participants were asked to rate each
question on a Likert scale: (4) a lot, (3) average,
(2) a little, and (1) not at all. The questionnaire
was standardized and enabled conclusions drawn
regarding the media's role and influence in pan-
demic times. The statistical package used in this
study was SPSS Version 20.0.

RESULTS AND DISCUSSION

Since the appearance of COVID-19 in Wuhan, the
capital of Hubei province in China, in December
2019, the media all around the world reported on
a new, invisible, and unknown enemy. In addition
to this situation, we were exposed to false news
and disinformation, spread mainly through social
media (social networks), which have become a
global trend. The International Telecommunica-
tion Union's latest report revealed that 53.6% of
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the worldwide population, or 4.1 billion people,
uses the Internet till the end of 2019" [9].

This implies that all are using the Internet. In fact,
"according to a survey, there is 87% of the in-
crease in social media usage during lockdown"
[18] worldwide. Therefore, the media are the pri-
mary source of public information during the
global pandemic. However, there was also 'fake
news," which negatively affected society world-
wide, spreading fear and panic among the citizens.
This spread of terror and misinformation about
COVID-19 is otherwise known as 'Misinfodemics'.
According to the UNESCO report on 'Journalism,
Freedom of the Press and COVID-19', in terms of
timely information and misinformation of the
pandemic, such as:

a) Based on a machine learning analysis of 112
million public social media posts, in 64 languages,
related to the COVID-19 pandemic, researchers at
the Bruno Kessler Foundation found 40% of posts
came from unreliable sources,

b) Another study using machine learning tech-
niques, by the Foundation's COVID-19 Infodemic
Observatory, found that bots produced almost
42% of over 178 million tweets related to COVID-
19, and 40% were "unreliable”,

c) Roughly 1/3 of social media users have re-
ported seeing false or misleading information
about the Coronavirus, says a study by the Reuters
Institute in six countries. Research by Pew sug-
gests that people who receive their news primar-
ily through social media are more likely to be ex-
posed to false content,

d) In March, about 40 million problematic posts
related to COVID-19 on Facebook were identified
(and had warnings placed next to them), accord-
ing to the company. "Hundreds of thousands of
pieces of misinformation about the virus that
could lead to imminent physical harm" were also
removed, it added,

e) Approximately 19 million out of nearly 50 mil-
lion (38%) tweets related to COVD-19 analyzed
using artificial intelligence by Blackbird.Al were
deemed to be "manipulated content”,

f) Newsguard identified 191 websites in Europe
and North America that have published false in-
formation about the virus,

g) The Coronavirus Facts Alliance has discovered
- and disproved - more than 3,500 false or mis-
leading pieces of information, in more than 70
countries and more than 40 languages" [21].

Section “Sociology”

During the quarantine period, the only source of
information for the citizens was the media. Ac-
cording to these data, part of the story was not
knowledge but disinformation, which caused psy-
chological and social confusion. The Coronavirus
outbreak has also produced several conspiracy
theories, which have been readily accepted by
various social groups. The invention of the vaccine
by the Bill Gates Foundation, the origin of COVID-
19 as a product from China, and the placement of
5G antennas are just some of the conspiracies that
have circulated the world. Even "in Britain, dozens
of 5G mobile phone towers have been set on fire;
police say many of the attacks were motivated by
a false belief that this technology is linked to the
coronavirus pandemic.

Several studies conducted by (Kings) College in
London and the survey company IPSOS MOR],
show a strong link between the belief in such con-
spiracy theories and reliance on social media as a
source of information, including Facebook,
YouTube, Twitter, and WhatsApp. These groups
of people prefer to avoid television or print media.
Among those who believe that the Coronavirus
does not exist at all, about 56% cited Facebook as
their primary source of news - information. "Fa-
cebook, Twitter, and YouTube say they have re-
moved hundreds of thousands of videos and posts
containing disinformation about COVID-19 with
immediate harmful consequences” [22].

Such conspiracies have been circulating almost all
the time in Kosovo, taking into account the fact of
high use of the Internet by Kosovars where, "in
2017 the percentage of households that had Inter-
net access was 88.8% while in 2018 it increased
by 4.4 % compared to 2017 wherein 2018 it
reached 93.2% while in 2019 no changes were ob-
served in the percentage of households accessing
the Internet at home, from any device, while in
households that did not have Internet access in
houses, from any equipment, compared to 2018
there was a decrease of 0.55%" [1].

In Kosovo's context, during the last decade, they
have made a 'revolution' in themselves, especially
after the Internet's massification, which has al-
ready become a need not only of the media but
also the general public. This is due to its use by the
new generations, which in sociological language
are also known as the "generation of globaliza-
tion" [11]. This massification of information tech-
nology has made the media, primarily through vir-
tual platforms, increase. According to the Inde-
pendent Media Commission, in 2018, Kosovo has
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20 television stations, 83 radio stations, 61 pro-
gram service providers, and 38 distribution oper-
ators. There are five daily newspapers in Kosovo,
while the number of online media remains un-
known" [4]; these media are increasing day by
day. But what were the most frequented media by
60,0%
50,0%
40,0%
30,0%

20,0%

10,0%

0,1%

0,0%

TV Radio

the citizens during the quarantine?! From the
findings of the study, we understand that the most
frequented media for March to August 2020 by
Kosovars are: social networks (51%), television
(33.3%), portals (14.1%), press (1.5%), and radio
(0.1%)

51,0%

14,1%

1’5% %
=

Print Portals

Social networks

Figure 1 - Attendance/frequent of media during the pandemic COVID-19

The fact that social networks are more frequented
and unconfirmed data or information is placed in
them makes the situation more difficult to manage
and creates confusion and insecurity among peo-
ple. During the period between March and August
2020, according to the site 'Google Trends', Koso-
vars have requested the most information for
three keywords, such as Coronavirus, COVID-19
and Virus, while, according to cities such as: "in
the city of Gjakova the word the most requested
key is (86%) coronavirus, COVID-19 (10%) and
Virus (4%), in the city of Peja with 82% was the
word coronavirus, 15% COVID-19 and Virus 3%,
in Prizren 81% the word coronavirus, 15%
COVID-19 and 4% Virus, as well as in Prishtina
80% coronavirus, 17% COVID-19 and Virus 3"
(Google-Trends, 2020). This shows that citizens
during Covid-19 and quarantine were very active
in seeking information in the media about the sit-
uation of COVID-19. "The interest of citizens in sci-
entific research on the words virus, COVID-19 and
coronavirus come as a result of the lack of infor-
mation on global epidemics and pandemics
(COVID-19) by citizens and for 61.2% of citizens
(N=908) had believed" Few "or" did not "believe
that such a pandemic (COVID-19) could occur in
Kosovo.

Section “Sociology”

Citizen awareness and fake news in Kosovo

The COVID-19 has continuously been reported in
the media. In this regard, the media have played
an essential role in informing the situation, keep-
ing the public updated, but there has been a mas-
sive presence of fake news during this time. Since
the pandemic outbreak, over 1500 phoney infor-
mation has been distributed all over Kosovo [13],
and this number may already be much higher in
reality. Some of the headlines that have been re-
ported by social media or in portals are:

"The Coronavirus is an alternative biological
weapon deployed by China, the US, the United King-
dom or even Russia (to destroy the EU and NATO),
the Coronavirus did not explode in Wuhan, China -
the US is hiding its true origin, which is American
laboratories or US property worldwide. Migrants
cause the spread and migrants landing in the EU,
Coronavirus is linked to 5G (e.g, Wuhan as a 5G
testing ground), EU has failed to address the crisis -
the EU is a disaster for Europe, The EU is not ready
to provide urgent support to Member States - on
the contrary, they should rely on external support
(example Italy), with China most often cited as the
source of such assistance, China is coming to save
EU as Brussels abandons EU member states,
Schengen no longer exists - Europeans are quaran-
tined. Still, migrants can move freely; Coronavirus
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is a joke, it does not exist, the EU can impose mass
vaccinations, Kura: claims that natural remedies
exist to cure the virus, which is often combined with
anti-vaccine stories, Various conspiracy theories:
historical predictions about the pandemic, the
plagues that hit the planet, the secret "Deep State"
efforts to control population growth, the pandemic
caused by chemical weapons or leading to World
War II" [12].

Fake news has created confusion among people
and increased their distrust in the public and gov-
ernment institutions. We found a significant co-
relation between fake news and social insecurity
(N=908)=.001 for both groups (male and female).
Often fake news is used as a means for material

45,0%

38.9%

40,0%
35,0%
30,0%
25,0%
20,0%
15,0%
10,0%

5,0%

0,0%

Very much Average

gain. Even though there is a legal framework in
Kosovo that regulates such an issue, however,
during the pandemic, there is no report on the sin-
gle case when someone was interrogated, investi-
gated, or arrested for any fake news. Realizing the
consequences of fake news in our society, a group
of young people in Pristina has recently created a
platform, "No Fake News," which aims to combat
false (fake) and no real news. To understand how
much the fake news during the pandemic (quar-
antine) has affected the Kosovar society, the study
focuses on the respondents' direct question: How
much did the fake news from the media influ-
enced during the pandemic time? We found that
fake news and the media, in general, have had a
high impact on citizen's lives.

16,5%

Little Not at all

Figure 2 - Impact of fake news on the citizens

The results show that 24.8% of citizens were af-
fected by fake news, 38.9% were moderately af-
fected, 19.8% were slightly affected, and 16.5%
were not affected. Overall, more than two-thirds
of citizens are affected by fake news in pandemic
times. Fake news mostly affects citizens with a
low education level (91% primary school) and
high school (67%). There is a significant relation-
ship p (N=908) =.0001 between the low level of
education of the citizens involved in the study and
the impact of fake news. As we mentioned above,
the media plays a vital role in raising public
awareness. Social isolation during the COVID-19
pandemic (quarantine) for 75.1% of respondents
was "very" and "moderately" stressful. In such a

Section “Sociology”

situation, the media plays an essential role in
overcoming this situation and raising public
awareness of COVID-19. Our findings show that in
43.3% of citizens, the media had a massive impact
on cognition. In 39.9% of citizens, the media had a
moderate effect. For 9.5% of citizens, the impact
of the media on awareness of COVID-19 was
small.

Whereas, about 7.3% of the citizens in Kosovo, the
media in pandemic times did not positively affect
awareness of COVID-19. Based on our study's
findings, we understand that the media have an
essential role in raising citizens' attention to face
social and other causes, such as COVID-19.
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Figure 3 — The impact of the media on citizens' awareness of COVID 19

Psychological and social effects of fake news

We are witnesses of "the growing popularity of
digital information platforms and the sharp de-
cline in newspaper circulation, and network news
ratings have led many scholars to speculate that
new media would eventually replace traditional
sources of news and information" [9]. In this re-
gard, the role of the media in society is enormous.
On the one hand, they inform the public and are
the first channels of information. On the other
hand, through reporting, the media can reveal ir-
reparable consequences for society and specific
social categories. In the case of the global pan-
demic, as a result of media reports, contemporary
society is even more immersed in psychological
confusion. The studies show that "within days of
onset of the COVID-19 outbreak in China, the 'so-
cial media panic' characterized by a relentless
plethora of fake information as well as negatively
skewed misinformation metastasized faster than
the Coronavirus itself. The director-general of
WHO has referred to this to "coronavirus info-
demic" which is breeding fright and panic by lay-
ing out rampant mind-boggling rumours, flam-
boyant news propaganda, and sensationalism"
[5]. Such news has caused many confusions in so-
ciety, caused stress, social anxiety, and social inse-
curity, and this led to the depression. In fact, this
"these invite several overwhelming mental bur-
dens in the form of anxiety, phobia, panic spells,
depression, obsession, irritability, delusions of
having symptoms similar to COVID-19 and other
paranoid ideas. Healthcare seekers are too much
perplexed, catastrophized, and morbidly worried

Section “Sociology”

about COVID-19 symptoms that the normal run-
ning of healthcare systems may get disrupted to
address the mass anxiety owing to massive disin-
formation" [19]. The pandemic situation of
COVID-19 for the citizens of Kosovo has caused
fear (60.9%), panic (45.7%), anxiety (34.8%), and
social insecurity (76.3%). This situation has had
negative consequences, among them have caused
panic and insecurity among citizens. For example,
US citizens have had a problem with toilet paper
because there was a lack of them; in the Nether-
lands, this is manifested by the lack of marijuana.
In this country, marijuana is legal.

In contrast, in the Western Balkans, including Ko-
sovo, this form of panic is manifested by a lack of
essential foods. Other consequences that this mis-
information has caused are the use of various
medications to reflect on people's mental health,
even leading to suicide due to lack of social stabil-
ity. Do other studies talk about why infodemics
can make the pandemic worse? Listing some rea-
sons, such as

a) makes it hard for people, decision-makers, and
health workers to find trustworthy sources and
reliable guidance when they need it. Seeds may be
apps, scientific organizations, websites, blogs, "in-
fluencers," and more,

b) People may feel anxiety, depression, over-
whelmed, emotionally drained, and unable to
meet essential demands,

¢) It can affect decision-making processes when
immediate answers are expected and not enough
time is allotted to analyze the evidence deeply,
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d) No quality control on what's published, and
sometimes, on what's used to take action and
make decisions,

e) Anybody can write or publish anything on the
web (podcasts, articles, etc.), in particular on so-
cial media channels (individual and institutional
accounts)" [17].

There is also a connection with the theory of
Dyrkem, who claims that social connection is a
critical factor in emotional health and social sta-
bility, which shows a correlation between misin-
formation, social strength, and social relation-
ships. Therefore, it is evident that misinformation
has caused various phobias, anxiety, depression,
psychosis, and neurosis in psychological terms. In
the social aspect, they have raised the great fear in
the society of what the future will produce.

CONCLUSION

Based on the findings, analysis, and comparison of
data taken from this survey, we conclude that the
media had a huge impact and role in informing
and raising awareness of citizens in the global
pandemic situation (COVID-19). The media had
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Abstract. Like many other countries in the world, Kosovo has faced
a severe public health situation as a result of COVID-19. Kosovar
society has been quarantined to protect it from the spread of
COVID-19. Putting the community into quarantine has had a
positive effect on stopping the spread of COVID-19; however, it has
harmed domestic violence in Kosovar society, increasing the
number of cases. This study aims to show the extent of violence
and the causes of domestic violence in Kosovar society. The survey
results show that domestic violence in Kosovo has increased (by
19.75 %) during the COVID-19 pandemic compared with the same
months in the previous year (2019). The leading causes of
domestic violence are stress (18.9 %), socio-economic insecurity
(11.4 %), and a lack of physical space in the house/apartment
(4.4%).

Keywords: COVID-19; quarantine; violence; family; causes;
Kosovo.
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INTRODUCTION

The global society during 2020 has faced the unu-
sual phenomenon of COVID-19. The spread of
COVID-19 in Wuhan, China, in late 2019 seemed a
priori to be the localized disease. Still, it spread
rapidly in early 2020 to many parts of the world,
alerting contemporary society that it faces an in-
visible, unknown enemy that will produce unfore-
seen consequences. Epidemics and pandemics
have accompanied humanity throughout the de-
velopmental stages to the present day.

According to the World Health Organization
(WHO), a pandemic is spreading a new disease
across the world. A pandemic occurs when an ep-
idemic spread between countries; in the case of
COVID-19 specifically, the WHO claimed that it is
the first pandemic caused by a coronavirus [1].
Also, "a pandemic is the highest possible level of
disease or a measure of how many people have
contracted a particular disease and how wide-
spread it is. However, before a common disease
can reach pandemic proportions, it must over-
come several other levels, which according to the

Section “Sociology”

Centers for Disease Control and Prevention (CDC)
are: sporadic, endemic, epidemic and pan-
demic" [1].

Pandemics have appeared and taken the lives of
millions of people, changed the histories and ge-
ographies of many early civilizations, and oc-
curred from time to time to the present day. De-
spite warnings from health experts about the pos-
sible spread of COVID-19, few countries believed
that such a SARS could reach developed countries
like those in Europe. On the one hand, this left
many European countries unprepared to deal
with such a pandemic; on the other hand, society
and institutions ignoring this SARS resulted in
many cases of infection and fatalities.

In Kosovo, the first cases of COVID-19 were iden-
tified in March 2020. Immediately after the iden-
tification of COVID-19 issues, Kosovo institutions
put in place measures to prevent it from spread-
ing, leading to the halting of teaching in school in-
stitutions and working (apart from essential staff)
in the public and private sector, the closure of the
hospitality industry, the stopping of other
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cultural, sports, and political activities and quar-
antine. During this period, the spread of COVID-19
cases was under institutional control and man-
agement; however, other social problems
emerged in families and Kosovar society at this
stage. The emergence of domestic violence was
one of the social issues that the Kosovar organiza-
tion was facing, and it was continually growing.

Domestic violence is a universal phenomenon to
which individuals of all ages and genders are ex-
posed in all communities and cultures. The social
infrastructure of violence is also robust to the
point of violent behaviour being accepted within a
society because the community's culture in which
an individual life reveals expectations regarding
how he or she will behave, think, or act [6]. Ac-
cording to the World Health Organization, vio-
lence as "the intentional use of physical force
or power, threatened or actual, against oneself,
another person, or against a group or community,
which either results in or has a high likelihood of
resulting in injury, death, psychological harm,
maldevelopment, or deprivation [9]". In 1993, the
United Nations General Assembly designated vio-
lence against women as an act of gender-based vi-
olence that results in or is likely to cause physical,
sexual, or mental harm or suffering to women, in-
cluding threats of such acts, coercion, or arbitrary
deprivation of liberty, whether occurring in public
or private life [8]. Studies have shown that vio-
lence against women and children increases with
alcohol and drug use, mental health issues, and in-
adequate housing [5, 3].

Within months, the local epidemic became a
global pandemic that forced governments world-
wide to demand social distancing and, ultimately,
quarantine [4]. Quarantining the society has in-
creased the number of cases of domestic violence.
In quarantine, life has become more difficult for
many Kosovar families because they face social-
economic insecurity, stress, anxiety, and violent
family members, who make their lives as danger-
ous as the pandemic itself.

This study aims to analyze, compare, and reflect
on the dynamics of the increase in domestic vio-
lence in general and the causes of domestic vio-
lence in Kosovar society in a time of quarantine
(COVID-19). The study does not focus on a partic-
ular type of domestic violence because this is not
the task's interest; it concentrates more on the
presence of domestic violence during quarantine
and the issues that lead to domestic violence in
Kosovo.

Section “Sociology”

Statistics of domestic violence in Kosovo

Recent studies have shown an increase in the
number of domestic violence cases in many parts
of the world. India, Canada, and the UK have wit-
nessed a surge in violence against women, espe-
cially domestic violence, in the context of the
COVID-19 pandemic lockdown [2]. According to
the most recent update, in India, in the first four
phases of lockdown (between March 25 and May
31, 2020), 1,477 complaints of domestic violence
were made by women. This 68-day period rec-
orded more complaints than those received be-
tween March and May in the previous ten years.
However, reports have indicated that this alarm-
ing rise is just the tip of the iceberg as 86 % of
women who experience domestic violence do not
usually seek help in India [2]. There is a similar sit-
uation in Canada. The federal government stated
that there had been a 20 to 30 % increase in gen-
der-based violence. The police in Toronto re-
ported that domestic incidents have increased by
between 18 and 22 %. The Native Women's Asso-
ciation of Canada conducted a nationwide, grass-
roots consultation and found that one in five in-
digenous women had been a victim of violence
over the previous three months of the pandemic.
Indigenous women reported being more con-
cerned about domestic violence risks than those
of COVID-19 [2].

In the UK, in the first four weeks of the lockdown,
the number of domestic killings doubled - 13
women and four children. London's Metropolitan
Force reported that calls about domestic abuse
had risen by about a third. Its officers were mak-
ing around 100 arrests a day for such offences in
the six weeks of the lockdown leading up to April
19; more than 4,000 arrests were made across
London. West Yorkshire Police reported that, dur-
ing the lockdown period between March 17 and
April 19, it had responded to 6,704 domestic
abuse calls - a rise of 1.2 % compared with the
previous month [2].

At the time when Kosovo entered quarantine, the
number of cases of domestic violence increased.
From March to June 2020, 691 cases of domestic
violence were registered with the Kosovo Police.
Compared with the same period in the previous
year (2019), the number of domestic violence
cases increased by 19.75 %. Domestic violence
has affected all age groups, but, unlike last year,
there has been an increase in the number of vio-
lence cases among children and young people (0-
18 years old) and age groups over 71 years old.
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The fact that domestic violence has increased
among children and the elderly remains a matter
of concern. Cases of violence against children have
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increased by about 276.9 %, and these statistics
show an alarming situation in Kosovar society.
See the chart below.
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Figure 1 - Cases of domestic violence in Kosovo by age group (in percentages),
from March to June 2019 and 2020

Source: Kosovo Police (data were received in an email dated August 20, 2020)

The statistics show that domestic violence has
mainly affected women. In 2019 (March to June),
80.5 % of violence cases were registered with the
Kosovo Police by women, while, in the same pe-
riod in 2020, 73.6 % were recorded by women,
showing a slight decrease (6.9 %). The statistics
indicate that, during the quarantine period, there
was an increase in the number of cases of domes-
tic violence among men (from 19.5 % in 2019 to
26.4 % in 2020 or an increase of about 7 %).

Of the total number of domestic violence cases in
Kosovo, during the pandemic (March to June
2020), 42 % of violence cases occurred between
spouses, and 28.1 % of patients were between
parents and children; other issues involved broth-
ers and sisters and other family members. Cases
of domestic violence have affected all structures of
society and have occurred throughout the coun-
try. The Pristina region leads with the largest
number of cases, followed by Ferizaj and other ar-
eas.

Section “Sociology”

METHODS

A total of 908 respondents participated in the
study, which was conducted from July 27 to Au-
gust 23, 2020. The survey participants are resi-
dent citizens of Kosovo and adults (over 15 years
old); 68 % are women, and 32 % are men. Regard-
ing the respondents' age included in the study, it
varies from 15 to 79 years old. The age group of
15-20 years is represented by 7 % of participants,
that of 21-30 years is represented by 34 %, that of
31-40 years is represented by 36 %, that of 41-50
years is represented by 16 %, that of 51-60 years
is represented by 5 %, and the age group over 61
is represented by 2 %. The mean age of the re-
spondents (male and female) is 39 years (SD=8.9).

The respondents' level of qualifications is the fol-
lowing: primary education: 1.1 %; secondary edu-
cation: 18.2 %; and higher education (necessary
studies, master's, and Ph.D.): 80.7 %. The average
is 15.1 (SD=3.3). Of the survey participants, 30 %
are from rural areas, and 70 % are from urban ar-
eas. Furthermore, 60 % live in a house, while 40
% live in an apartment. Of the total number of
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respondents included in the study, 12 % have
been infected with COVID-19. Before starting to
complete the questionnaire, the respondents re-
ceived information and instructions for complet-
ing the instrument.

Table 1 - Descriptive analysis of study respondents

Number of %
respondents,
total - 908
Gender Male 32
Female 68
Age group 15-20,7
21-30,34
31-40, 36
41-50,16
51-60,5
Over 61, 2
Education level Primary school 1.1
Secondary school 18.2
University studies (Bch.,
MSc. Ph.D.) 13
Rural-Urban Rural 30
Urban 70
Residential Home 60
Flat 40

The study was comprehensive and was conducted
with a representative sample. Based on the sam-
ple number (N=908) and the inclusion, we can
reach conclusions.

The authors designed the instrument and imple-
mented online (Google Form), distributed via the
Internet and social media. The participants were
asked to rate each question on a Likert scale - (4)
alot, (3) average, (2) little, and (1) not atall - and
in some cases to select one of the given solutions.
At the end of the instrument, open space was left
where the respondents could express their free
opinion. This part helped us considerably in un-
derstanding the respondents' thoughts and expe-
riences. According to Cronbach's alpha score, we
have good questionnaire reliability, with 820. The
statistical package used in this study was SPSS
Version 20.0.

RESULTS AND DISCUSSIONS

Many social topics related to epidemics and global
pandemics have been discussed, and one of those
topics has undoubtedly been domestic violence.
Domestic violence has had an important place

Section “Sociology”

since it has been influenced by the pandemic's
new situation (COVID-19). Citizens were not pre-
pared for the changes in the way of life resulting
from the pandemic and had difficulty accepting
these social changes, leading to increased domes-
tic violence cases.

Of course, this situation has brought many un-
knowns to society. To understand more about so-
ciety's awareness of global epidemics and pan-
demics and their discipline in facing the con-
straints that prevent the spread of COVID-19, the
study starts with a specific question: do you know
about global epidemics and pandemics? In those
countries where there was a lack of awareness
and discipline of citizens and in those societies
that did not act in time to prevent the spread of
COVID-19 or ignored this need, COVID-19 spread
rapidly, and consequently; there were many cases
of infection and fatalities (Italy, etc.). The study's
findings show that 24 % of citizens in Kosovo have
basic knowledge about global epidemics and pan-
demics, 64.1 % of citizens have the average ability,
and about 12 % of citizens have little or no under-
standing of global epidemics and pandemics.

The study results show a high average level of
knowledge about global epidemics and pandem-
ics among citizens; however, this highlights the
fact that most of the survey participants are highly
educated, and it is natural to some extent for the
results to be above average. The results show that
12 % of citizens have little or no knowledge of
global epidemics and pandemics. Between those
who have no understanding of global epidemics
and pandemics and those who do not believe in
the existence of COVID-19, there is a significant
positive correlation: r =.267 **, p<0.01. Of the total
number of study participants (N=908), 11.9 % do
not believe in or do not have an attitude toward
the existence of COVID-19. Citizens' doubt about
COVID-19 makes it more difficult for public insti-
tutions to work since this category of society fol-
lows the guidelines of institutions aimed at pre-
venting the spread of COVID-19 only partially or
not at all and thus has a direct impact on the space
of COVID-19 to society.

About two-thirds of citizens before the COVID-19
pandemic did not believe that a pandemic
(COVID-19) could occur in Kosovo. Citizens asso-
ciated the disbelief that COVID-19 could not arise
in Kosovo because it is part of Europe. This is the
21st century, when science, medicine, and tech-
nology have evolved so much that they can pre-
vent global pandemics like COVID-19. According
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to them, pandemics like COVID-19 can occur in
the poorest countries but not on the European
continent. The appearance of the first cases in Eu-
rope (Italy) and later in Kosovo (March 2020) led
Kosovar institutions to take preventive measures
to maintain public health by imposing restrictions
on travelling to and from work, closing schools,
maintaining personal hygiene and physical and
social distance, and putting the country into
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quarantine. Quarantining, the government
changed the course of ordinary life, and society is
facing many unknowns in the social, economic,
and political fields and the central area of public
health. Circumstances like these have caused fear,
social anxiety, and stress among citizens. The
study results show that the quarantine (blocking)
has been very stressful for Kosovar society.
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Figure 2 - Has social isolation (quarantine) been stressful for you?

The study results show that, for 41 % of citizens,
the period of social isolation (quarantine) was
very stressful. For 34 %, it was moderate, and for
about 25 % of citizens, it was a little or not at all
stressful. Stressful situations cause fear, panic, so-
cial anxiety, and depression and affect domestic
violence manifestation. However, to the extent
that domestic violence was present during the
pandemic in Kosovar society, the study results
show that 42 % of the study participants during
the quarantine period experienced domestic vio-
lence (conflicts) in the family.

For 4.1 % of the study participants, domestic vio-
lence (conflicts) was very present. In contrast, for
8.9 % of the study participants, there were aver-
age family conflicts, 29.1 % had few cases of do-
mestic violence (clashes), and for 58 % of the par-
ticipants, the results of the study show that there
was no domestic violence (conflicts) in the family
during the quarantine period. Thus, the results
show that more than 40 % of the study partici-
pants experienced domestic violence (matches) in

Section “Sociology”

Kosovo during the quarantine. Based on the
study's findings and the statistics of the Kosovo
Police on domestic violence in Kosovo, we find
that domestic violence is present at a high rate
and, compared with last year's statistics for the
same period, it has increased (19.75 %).

The causes of domestic violence are different and
vary in time and space. They also change as a re-
sult of the new social circles in society. The study
results show that stress is among the leading
causes of domestic violence in Kosovo (18.9 %).

Stress is one of the main issues that led to domes-
tic violence in Kosovar society during the quaran-
tine. Many citizens, facing high unemployment
rates, poverty, and economic instability on the one
hand and COVID-19 on the other, have experi-
enced stress. Stress (18.9 %), financial insecurity
(8.5 %), a lack of physical space (4.4 %), the divi-
sion of duties and responsibilities among family
members (4.4 %), and other problems are the
main issues that have led to domestic violence in
Kosovo.
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Figure 3 - Were there any cases of domestic violence in your family during quarantine (Covid-19)?
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Figure 4 - What were the leading causes that led to domestic violence (conflicts)?

Quarantine has introduced many unknowns into
the Kosovar society, leading to stress, socio-eco-
nomic insecurity, and a lack of separation of duties
and responsibilities in the family. All these have
led to domestic violence.

Section “Sociology”

CONCLUSIONS

Domestic violence is not new; it has accompanied
society through all the stages of its development.
In many conservative institutions and the Koso-
var community, topics such as domestic violence
have been taboo. However, with the increase in
the level of education and social emancipation in
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general and the liberation of women in particular,
domestic violence is being discussed more and
more, and cases of domestic violence are increas-
ingly being denounced in the relevant institutions.

Domestic violence in Kosovo increased (by
19.75 %) during quarantine (COVID-19) com-
pared with the same months (March to June) of
last year (2019). Domestic violence has affected
all social structures; however, it has mainly af-
fected people aged 20 and 40 and women. Domes-
tic violence against women during the quarantine
period marked a slight decrease compared with
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AHotaujis. B cTaTTi npepcTaBneHi pesynbTaTu JOCAIAKEHb, AKi 6ynn OTpUMaHi B
npoLeci BUPOOHMYOro BMPOBALKEHHS HOBOrO peareHTy — OKWUCHWKA nepmaHraHaty
HaTpito (ToproBa Mapka Carusol) B TeXHONOrit0 BOAOMIArOTOBKM Ha OYMCHMX Criopyaax
Bogonposoay KI «KutomupBogokaHan». MeTow JaHOI poboTW 6yno BWU3HAUUTK
edeKTUBHICTb BMAANEHHA i3 CKnajgy BOZOMPOBIAHOI BOAM TaKuUX 3abpyAHIOYMX
PEYOBMH, IK OKUCHIOBAHICTb NepMaHraHaTHa, MapraHelb, iTonnaHKToH, a 0C06/IMBO,
XnopodopM Ta NOKPaLLEHHS Ti AKOCTi 3a OpraHoONenTUYHUMM MOKa3HUKaMK. [laHuii
eKCMepuMeHT 6yB NpoBefeHWA B NiTHI 4Yac ANA BWU3HAUYEHHAI TEXHOJNOTIYHOI Ta
€KOMOriYHOI eheKTMBHOCTI BUKOPUCTAHHA peareHTy npyu BUCOKWUX TeMnepaTypax BOAMK,
OCKibkM caMe B JiTHI 4yac [Kepeno BojonocTayaHHs M. Xutomupa
XapaKTepu3yeTbCs MiABULLEHUM PIBHEM OPraHiYHOrO 3abpyAHEHHS, WO CMPUYMHSIE
YTBOPEHHS MOHAZHOPMATUBHUX KOHLEHTPaLiii XnopodopMy, HasiBHICTHO BUCOKMX
KOHLIEHTpaLili MapraHLo Ta GiTonnaHKTOHy. BUpoBHUUMIA eKCiepuMEHT NoKasas, Lo
edeKTUBHICTb OUMILEHHA BOAM peareHTOM Carusol B Tennuid nepiog poky npu
MigBULLEHUX TemnepaTypax BOAM 3@ NOKa3HUKOM KOSbOPOBOCTI [OCTaTHbO BUCOKA;
3a MOKa3HMKOM OKUCHIOBAHOCTI NepMaHraHaTHOI Mae MicLe, xo4a Ans HOpMaTUBHOI
SIKOCTi MUTHOI BOAW HE AOCTaTHA Ta NOTpebye 3aCTOCOBYBATW A0AATKOBO aKTUBOBAHE
BYrinNa Ans 6inbll peTenbHOro BUAANEHHS OPraHiyHOro 3abpyAHEHHS; Bifj3HAYaeTbCA
BUCOKa TEXHONOTYHA Ta eKONOriYHa eeKTUBHICTb OYMLLEHHSA NUTHOI BOAK Bif, BMICTY
xnopodopmy, B fiesiki eKCnepuMeHTanbHi fHi eGeKTUBHICTb 6yna Ha piBHi go 60-70%;
OKMCNEHHA MapraHuto BifbyBanocs Ha 60-90%; BupaneHHs QITONNaHKTOHy 3a
LOMOMOrO0 peareHTy xapakTepusayBanocsi BACOKOK epeKTUBHICTIO Ta 6yN0 Ha PiBHi
90% i 6inbLue.

KniouoBi cnoBa: Carusol, nepmaHraHaT HaTpilo, IKiCTb MUTHOI BOAM, Xnopodopm,
MapraHeLb, NepMaHraHaTHa OKUCHIOBAHICTb, GiTONNAHKTOH.

Abstract. The article presents the results of the research, obtained during the
production of a new reagent - sodium permanganate oxidant (Carusol trademark) in the
technology of water treatment at the treatment plant of the «Zhytomyrvodokanal» utility
company. The purpose of this work is to determine the effectiveness of removal from
the composition of tap water of such pollutants as permanganate oxidation,
manganese, phytoplankton, and especially chloroform and improve its quality by
organoleptic parameters.

This experiment was conducted in summer to determine the technological and
environmental efficiency of the reagent at high water temperatures, because it is in
summer that the water supply source in Zhytomyr is characterized by the increased
levels of organic pollution, which causes excessive concentration of chloroform, high
concentration of manganese and phytoplankton. The production experiment showed
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level of 90% or more.

BCTYN

CTaH BOJHUX €KOCUCTEM YKpalHU CTPIMKO Ha-
OJMKYETBCA 10 KPUTUYHOTO, OCKIJIBKY, K BiJj0-
MO, IPiCHOBO/IHI pecypcy B HaC 0OMeXeHi i B HUX
CIIOCTepIraeTbCd TeHAEHLiA CTPIMKOro IMorip-
11eHHs AKOCTi BoAu [1].

Maitxe BCi BOAHI pecypcy Ha TepyUTopil YKpaiHu
[IOTEepHaTh BiJi aHTPOIIOr€eHHOI'0 HaBaHTAXKEH-
Hf, MPSAMO YW OINOCepeJKOBaHO. | Lied BIJIUB
NPU3BOJUTh [0 IX BUCHaXKEHHS, 3a0py/HEHHH],
Jlerpajauii i, B pe3y/ibTaTi, iX 6€3I0BOPOTHOTO
3HUKHEHH [2]. HaBiTb TOM ¢akT, 1110 3a oCTaHHI
25 pokKiB KiJIbKICTb HacesieHHS1 YKpalHM Ta
06’€MH OIJIbIIOCTI BUAIB BHPOOHUIITB 3HAYHO
CKOPOTHJIMCS], He BIJIMHYB Ha HeraTUBHY TeH-
JEHIi}0 TMOriplleHHd SAKOCTI BOJHUX pecyp-
ciB [3].

B yMoBax cporozseHHs, NpioOpUuTeTHUM Ta HaZ-
BROXKJIMBUM 3aBJIaHHSAM, 1110 TIOCTAE nepes Oyab —
AKAM BOJIONIOCTAaYaJIbHUM IMiAIPUEMCTBOM YK-
paiHu € BUpilleHHs npo6JieM, NOB’sI3aHUX i3 3a-
Oe3nevyeHHsIM HaceJIeHHs SIKICHOIO BOJONPOBI/-
HOWO BOJow0. Taki pillleHHs HeOoAMIHHO NOTpe-
OyI0Tb BINPOBA/[XKEHHSI HOBHX, Oiblll edeKTHB-
HUX MEeTO/iB Ta peareHTiB, OCKIJIbKH 3 KOXXHUM
POKOM {IKICTb BOJAM Y JKepeJsax BOAOIOCTavYaH-
HA KaTactpodiyHo mnoripumyetbes. lle BifgoyBa-
€TbCS BHACJII/JOK HE00AYHOTO Ta HEPO3CY/JINBO-
ro CTaBJIEHHA JIIOJAWHU 10 BOJAHUX PeCypCiB, 110,
B pe3y/bTaTi, IPU3BOJAUTb [0 HEBiJBOPOTHOI'O
ix 3a6pyaHeHHs. BUKOpHCTaHHS 3acTapiiuxX Te-
XHOJIOTIA Ta HeepeKTUBHUX peareHTiB [
OYHIIeHHS IOBEpPXHEBOI BOJU, fKa 3a CBOIM
CKJIaJIOM BiZJHOCUTBCA A0 3-4 kiacy 3rigHo JACTY
4808:2007 € HemocTaTHIM [Ji1 rapaHTyBaHHS
HaceJIeHHI0O OTPUMaHHSA AKICHOI NMMTHOI BOJH 3
KpaHy [4]. [lnq ounllieHHd Ta MOKpaLleHHSA KO-
CTi BOJY HA KOMYHAJIbHOMY MiANPUEMCTBI «Ku-
TOMUPBOJIOKaHa/» HaMHU OyB 3allpONOHOBAHUU
HOBITHIM peareHT — OKUCHUK IlepMaHraHaT Ha-
Tpito (ToproBa Mapka Carusol).

Section "Biology and Environmental Sciences”

that the efficiency of water purification with Carusol reagent in the warm period of the
year at increased water temperatures in terms of chromaticity is quite high; according
to the oxidation index of permanganate, although it is not sufficient for the normative
quality of drinking water and requires the use of additional activated carbon for more
thorough removal of organic pollution; there is a high technological and environmental
efficiency of purification of drinking water from chloroform, in some experimental days
the efficiency was up to 60-70%; oxidation of manganese occurred by 60-90%; removal
of phytoplankton with the reagent was characterized by high efficiency and was at the

Keywords: Carusol, sodium permanganate; drinking water quality; chloroform;
manganese; permanganate oxidation; phytoplankton.

JloBruil yac nepMaHraHaT BUPOOJISABCS GiJiblilic-
TIO MIATIPUEMCTB - [I0CTAa4Ya/IbHUKIB peareHTiB y
BUI/IAI KanieBol couti (KMnO4), o siBJisie c06010
CTIMKMM KPUCTAJIIYHUN NOPOLIOK BHUCOKOI 4HC-
TOTH (MiHIMyM 95%). Aste 3 kiHLg 1990 - X pokiB
BUpPOOHUK Carus (CILIA) moyaB BUTOTOBJISITH Tie-
pMaHraHaT y piIKOMYy KOHIIEHTPOBaHOMY BH-
IJIs1i — mepMaHraHaTy HaTpito (NaMnO4) [5].

«[lepmanranat HaTpito (NaMnOa4) - 1je OKHCHUK,
SIKAM BOJIOZ€ TAKOM K MPUPOJOI0 Aii, AK i mep-
MaHraHaT KaJilo. BUKOpUCTOBY€eTbCA [14 Tepe-
JIOKHCJIEHHS, K aJIbTepHaTHBA XJI0PY 1 JI0KCUAY
XJIOPY Ta BUKJIIOYAE MOXJIMUBICTb YTBOPEHHH Y
NUTHINA BOJi NOGIYHUX NPOJYKTIB XJIOPyBaHHS —
TpUTaJIOTeHMeTaHiB. BUKOpUCTaHHA IlepMaHra-
HaTy HaTpito 3abe3neuye epeKTUBHE BUPILIEHHS
TaKUX HarajJbHUX NPOO6JIEM, SIK OKUCJIEHHS Ta
BU/IaJIEHHSA 3 BOJIM HEOPTraHIYHUX PEYOBUH - 3a-
Jli3a, MapraHio, MHUILI'SIKY, pajil0, OKHUCJIEHHS
NPUPOJHUX OPTraHIYHMX PEYOBUH, L0 MICTATbCA
y JpKepesii BOJOIOCTa4aHHS, BUJAJIEHHS IpPUC-
MakiB Ta 3amaxiB BOJH, MOKpPALLEeHH KOJbOPO-
BoCTi BoAu» [5, 6]. Bisib1l IeTa/IbHO PO peareHT
Ha/laHa iHdopMallig y nonepeaHiu ctaTTi [6].

IcTopisa 3anpoBajKeHHHA Y TEXHOJIOTI0 BOAOMI/-
FOTOBKHU [IepMaHraHaTy HaTpiro rnoyasacd i3 BU-
KOPHUCTAHHSM B IKOCTI peareHTy JJisl OYMILEHHS
BO/JIY IIepPMaHraHaTy KaJlilo.

Y 1915-1916 pokax poktop Epnapn Xeresep
Kapyc Bnepiile BATOTOBUB NlepMaHIraHaT KaJlilo y
yHiBepcuTeTi y BicKOHCHUHI 3a J0IIOMOI'0X0 CaMO-
pobHoro obJsiafHaHHA. A Bxe y 1918 poni 6yB
nobyZj0BaHMK 3aBO/| 0 BUPOOHUITBY IEpMaH-
raHary kajito B Micti Jlacanp wrat DuitiHonc. Y
1959 poui M. Boykom Kapycom 6yB po3pob.ie-
HUU Ta BIeplle BIPOBA/PKEHUN METO/, OYMILEH-
Hs MUTHOI BOAY BiJl BoJlopocTel Ta QiTOMIaHK-
TOHY 3a JI0OIIOMOTOl0 MEepMaHraHary Kajiw. A y
1999 poui Ha pUHOK OYB NpeACcTaBIeHUHN piaKUi
nepMaHraHat Hatpito Carusol C [7].
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BUKOpUCTaHHA NTepMaHraHaTy KaJlilo JJid OKUC-
JIEHHS OPTraHiYHOI peYOBHHY, KA € NONepeSHU-
KOM /JIl1 YTBOPEHHS XJIOPOPTaHIYHUX CIOJIYK,
oyJ10 BIepliIe JOCJIIKEHO B CIIA
M. lnHnyHHaTi, wrat Oraiio. baraToyuncieHHU-
MU JOCJIIKEHHAMHY, AKi IPOBOAUJINCA HA BOJI 3
piuku Oraiio, BUSBU/IM 3HWKEHHS KOHLIeHTpallil
TI'M Ha 5-20 % npu Ao/aBaHHS NepMaHTraHaTy
KaJsito y fo3ax Bif 0,7 no 5,0 mr/u, a npu 06po6ui
no3oto 10 Mr/n gocsiranocs 3HwkeHHs Ha 40 %.
ByJsio foBefieHO, 0 BBEJIeHHS llepMaHraHaTty y
TEXHOJIOTiI0 BOJIOMIATOTOBKU 6€3 mepeMilleHHs
TOYKU BBOJY XJIOPY, He MpU3BeJie 1,0 3HUKEHHS
koHUeHTpauii TT'M y nuTHIK BoAi. 3riiHO A0IM0-
BiZli MpeACTaBHUKIB BOJONOCTAYaJbHOTO MiAM-
pueMmctBa M. ®paHkdypT, o y 3axigHiit Himeu-
YUHIi, 4yepe3 3MiHY TOYKU XJIOPYBaHHA i Joja-
BaHHS MepMaHraHaTy y cUpy Bojy, 6yJsio Jocsr-
HyTO cKopo4eHHs yTBopeHHs TI'M Ha 50 % [8].

B YkpaiHi, nepmumy, xTo 3actocyBaB Carusol B
TEXHOJIOTiI0 OYHUILEHHSI BOAH, Oy/IM crenialicTy
TOB «BIJIOUEPKIBBOJA» y 2014 poui. MeToto
iX BIPOBA/IP)KEHHSI peareHTy OyJI0 YCYHEHHS He-
IPUEMHOrO MPUCMAKy Ta 3amaxy UTHOI BOJOII-
poBiAHOI BOAY, AIKi 06YMOBJIEHI MPUCYTHICTIO B
NPUPOJHUX BOJAAaxX piuku Pocb HezabapByieHHX
OpPraHiYHUX MOJIEKYJIAPHUX PEYOBUH, 0 AKUX
HaJieXkaTb NPOJAYKTH BHYTPILIHbO BOJHUX bio-
JIOTIYHUX TpolieciB (KapObOHOBI KHUCJI0TH, peHo-
Jiv Ta inwi) [9, 10].

[Ipotsarom 2015-2018 pp. B sabopartopii KII
«KuToMUpBOAOKAaHAM» HAaMU OYJIM YCHIIHO

CARUSOL

*nop
NaClo

KoarymaHT,
hNoKyNAHT

NpoBe/ieHi J1abopaToOpHi eKCliepuMeHTaJIbHI po-
060TH MO BIOPOBA/PKEHHIO PEAreHTY — OKUCHUKA
Carusol B TexHOJIOTiIO BOAOMIATOTOBKU [6, 11,
12], micais yoro 6yJio NpUNHATE pillleHHS poBe-
CTY BUPOOHUYI BUIPOOYyBaHHA peareHTy.

BriposioB>X BHPOOHUYOr0 BOPOBA/PKEHHSI MpPO-
BOJIMJIOCS BiIOMpaHHSA 3pasKiB BOAW Ta BU3Ha-
YeHHs IOKa3HHUKIB Ii AKOCTI 3a 3araJibHONPUM-
HATUMHU METOJUKaMU: TeMIlepaTypa BOAU — BiJl-
noBiZHO A0 nacnopty TepmomeTtpy TJIC-4; opra-
HOJIENITUYHI I[OKa3HUKHU: KOJIbOPOBICTh, KaJa-
MyTHICTb BUMIpIOBaJM 3a METOAUKOI —
['OCT 3351-74; okuCHIOBaHICTb epMaHraHaTHa
- I'OCT 23268.12-91; mapranenp - «MeTonnka
BMKOHAaHHA BUMIpIOBaHb MacOBOI KOHIeHTpaLiil
aJ/IlOMiHilo, 3aJi3a, KajaMilo, KoOa/lbTy, MapraH-
1[}0, Mizi, MoJslibAeHy, HiKeJilo, CBUHIIO, CTPOH-
11i}0, XpOMY Ta LIMHKY Y IUTHIX BOZI», IJI1 aTOM-
HO-abcop6IifiHoro cnektpodpoTtomeTpy «Ca-
TypH-3-I11»; x10pOodOpM — METOANYHI BKa3iBKU
Ne 0052-98 «I'a3zoxpomaTorpadiuHe BU3HAYEH-
HSl TpUraJioreHMeTaHiB (xsiopodpopMy) y BOJAi»;
¢diTon1aHKTOH - «MeTo/MKa BU3HaYeHHA iTo-
IJIAHKTOHY, 300IJIAHKTOHY Ta JEeTPUTY Y BOJI.
CTII-32-19-01». OniHKy fKOCTI NUTHOI BOAH
NPOBOJWJIM LUISAXOM MOPIBHAHHA (QaKTUYHUX
JlaHux i3 HopMaTtuBamu /[ICaulliHy 2.2.4-171-10
«['irieHiyHi BUMOTH J10 BOAW MUTHOI, IpU3Haye-
HOI /11 CIOXKUBaHHA JIIOJWHOIO». Cxema [03y-
BaHHSl peareHTy - OKUCHMKa Carusol, 3a siKOO
O6yB NpoBeJleHUl BUPOOHHWYMH €KCIEPUMEHT B
JIITHIM yac npejcTaB/ieHa Ha pUCYHKY 1 [6].

CnoxMeaqy
—

Nacio

— ] LWewake

Bogocxoewile
zBigciyHes

nepeMillyeasHa

MiLLYBaHHA MoBinsse CennmMeHTa

iR |1laums dinsTp T

ado e

OCEITMHEaY Fesepayap BucokoHamprug
uMCTOT BOgM HacoC

PucyHok 1 - Cxema BBOAY peareHTy Carusol B TEXHONOTit0 BOAONIATOTOBKM HA BOAONPOBigHUX cnopyaax Kl
«KutomupBogoKaHasn»
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Touka BBOAY peareHTy 3HaXOAWJAacd y BOZO-
NpUMMaJIbHIA KaMepi, ofpa3sy Mmicas Miguomy
BO/IY 3 BOJIOCXOBHIIA.

PE3YJIbTATU AOCTIAXKEHHA

[licsia ycnilHO NpoBeeHUX JOBrOTPUBAIMX Ja-
O0paTOpPHUX eKClIepUMeHTaJIbHUX POOIT MO BU-
KOPHUCTAaHHIO peareHTy — OKHUCHHUKA IepMaHra-
HATy HaATPil0 B TEXHOJIOTIl BOAOMIAIOTOBKY, AKI
TpuBasiu npoTtsroM 2015-2018 poxkiB [6, 11, 12],
BUPOOHMYI BNpOBa/KeHHsA peareHTy Carusol
JUI OYMLEHHA BOJAU HA BOJOIPOBIJIHUX CIIOPY-
fax KII «KutomupBogokaHam» NPOBOAUJINUCA
BIIPOZIOBK ABOX ce30HiB 2018-2019 pokiB - siT-
Hik (16.07-06.08.2018) (Tabauyga 1) Ta 3uMo-
Buil (18.02-1.03.2019). Take pimeHHa 6yJ/0
NPUUHATE 3 METOK BU3HAY€HHS TEXHOJIOTIYHOI
Ta €KOJIOTiYHOI e(deKTUBHOCTI BUKOPHUCTAHHSA
peareHTy NIpH PI3HUX YMOBaxX 3aCTOCYBaHH{, a
caMe, BiAMIHHUX TeMIlepaTypax BoAu. B jaHii
CTaTTi MU PO3IJISHYJIA pe3y/bTaTH BUPOOHUYO-

ro BIPOBA/KEHHS, SIKE BiAOyBaJMCA y JIITHIH
nepiog,.

[locnigoBHICTL BBEJileHHS peareHTiB y BUPOOHU-
YoMy BIPOBa/pKeHHI B JIITHIM 4ac 6y/1a HaCTyI-
Hot: Carusol (1 migiioM) + 4yepe3 2 XBWJIMHHU
XJIOp, Yepe3 2 rOAMHHU TinoxXJIOpUT HaTpito (2 mi-
nom), 4depe3 30 ceKyHJT KOaryJssiHT, 4epes
30 cekyH/ QJIOKYJISAHT.

3a y1abopaTOpHUX YMOB HaMH Oysia BU3HAYeHA
Hal6i/ibll ePEKTUBHOK Ta ONTHUMAJIbHOIO [10-
3010 Carusol [nsi BUKOPUCTAHHSA B TEXHOJIOTII
BoZoMiAroToBKM Jj03a 0,2 mr/am3 [12]. Y nanomy
eKCIepYMEHTI BUKOPHUCTOBYBAJIMCA peareHTH:
GJIOKY/ISHT aHIOHHUEM Ha OCHOBI MoJliakpusiami-
ny - EXTRAFLOCK P-70 3 ¢ikcoBaHoto ao3oto 0,3
Mr/am3, aJiloMOBMiCHHMM KoaryJssHT - (MacoBa
yactka Al203 - 16 %) - go3a 30 mr/am3, gosa
Carusol - 0,2 Mr/am3, f03a xJ0py Ha MepuioMy
nigfAomi KOJIMBaJIacst B MeXKax 7,27-
13,19 mr/aMm3, 1o3a rinoxJ0puTy HATpisA Ha Jpy-
roMy nmiayioMi KoJsiMBajlacd B Mexax 2,95-
6,42 mMr/nm3.

Tabnuusa 1 - Pe3ynbTaTv BUPOOGHMYOro BNPOBaZXXEHHS peareHTy — nepmMaHraHaty Hatpito Casurol B TexHonorii
BOZAONIArOTOBKM Ha BoAooYncHMX cnopyaax KI «XutommpsoaokaHan» nporarom 16.07-06.08.2018 p.

Zl.a Ta Ta MICie KanamyTHicTs, | KonbopoBicTs, | Ok1cHIOBaHIcT, | MapraHens, | 3aiiso, 3aHHHH.<OEHﬁ Xnopodopwm, | PiTonaHKTOH,
Big6opy mpo6 Mr/am3 rpaj. Mr/am3 mr/am3 | mr/am3 ATTOMIHIH, Mr/am3 THC. KJ1/AM3
BOJU mr/pm3

16.07.2018
BogocxoBuiie
«Biaciuyne», 7,4 44 10,08 0,234/ 0,38 BifC. Biac. 334,425
tBogu — 20 °C
BosioBog, 4,5 24 8,8 0,308| 0,24 BijiC. 0,089 22,5
PYB 5 Tuc m3 0,5 7 6,08 0,122 0,1 0,17 0,134 6,64
PYB 20 Tuc m3 0,7 8 5,92 0,098 0,1 0,14 0,122 3,68
17.07.2018
BojoBo 5,2 24 8,64 0,337 0,3 BiJiC. 0,048 88,28
PYB 5 Tuc m3 1,1 6 6,24 0,059 0,1 0,21 0,091 6,64
PYB 20 Tuc m3 1,0 9 6,4 0,063 0,1 0,15 0,083 7,72
18.07.2018
BosioBo, 6,2 32 8,32 0,351 0,27 BijiC. 0,045 142,52
PYB 5 Tuc m3 1,4 7 5,74 0,107 0,1 0,3 0,049 7,8
PYB 20 Tuc m3 1,4 11 6,4 0,117 0,1 0,2 0,045 9,32
19.07.2018
BopnoBoj 6,0 28 8,96 0,322 0,3 BifC. 0,051 69,99
PYB 5 Tuc m3 1,2 9 5,6 0,073 0,1 0,2 0,036 6,14
PYB 20 Tuc m3 1,4 11 6,4 0,059 0,1 0,14 0,045 10,36
20.07.2018
BopnoBoj 6,2 32 9,76 0,332 0,3 Bigc. 0,066 209,475
PYB 5 Tuc m3 1,0 7 6,4 0,098 0,1 0,21 0,068 4,48
PYB 20 Tuc m3 1,2 12 6,72 0,056 0,1 0,15 0,093 5,54
23.07.2018
Bopocxopnue 9,9 36 11,04| 0434/ 043 BiJC.. Bigc| 166,28
«Bigciune»,
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[[.a TaTa micie KanamyTHicTs, | KonbopoBicTs, | OKHCHIOBaHICTb, | MapraHelp, | 3aiso, 3am/m_n.<o?3um71 Xnopodopwm, | PiTONAHKTOH,
BiJ160py Npo6 3 3 3 5| aIoMiHik, 2 3
Bz Mmr/am rpaz. Mr/am Mr/am Mr/am wr /v Mr/am TUC. KJ1/AM

tBoau - 21°C
BogoBog 7,1 28 9,92 0,381 0,32 BijIC. 0,021 107,66
PYB 5 Tuc M3 1,6 11 6,08 0,073 0,1 0,2 0,031 10,64
PYB 20 tuc m3 1,7 13 6,72 0,158| 0,11 0,14 0,036 9,18
24.07.2018
BojgoBog 5,9 28 9,12 0,582| 0,33 BijIC. 0,017 89,02
PYB 5 Tuc m3 1,3 12 6,24 0,112| 0,11 0,21 0,054 4,78
PYB 20 tuc m3 1,3 14 6,56 0,192 0,12 0,15 0,059 6,12
25.07.2018
Bogosog 6,8 32 8,8 0,52| 0,32 BiJiC. 0,028 101,38
PYB 5 Tuc m3 1,4 18 5,92 0,107| 0,11 0,09 0,054 7,86
PYB 20 Ttuc m3 1,4 18 5,74 0,11 0,1 0,11 0,057 10,2
26.07.2018
BogoBog 8,3 48 8,32 0,525| 0,22 BijIC. 0,076 224,14
PYB 5 Tuc m3 1,7 28 5,28 0,148 0,1 0,11 0,09 3,16
PYB 20 Ttuc m3 1,7 28 5,12 0,158 0,1 0,14 0,102 1,48
27.07.2018
BogoBog 8,3 56 8,48 0,368| 0,33 BijIC. 0,032 295,38
PYB 5 Tuc m3 1,4 18 5,6 0,128 0,1 0,09 0,023 3,82
PYB 20 tuc m3 1,3 22 5,6 0,11 0,11 0,1 0,023 5,28
30.07.2018
BopocxoBuiiie
«Biaciune», 8,4 56 11,52 0,663| 0,51 BiJiC. BiJiC. 359,22
tBoau - 22 °C
BojgoBog 7,6 36 10,76 0,56 0,4 Bi/IC. 0,045 178,08
PYB 5 Tuc m3 1,4 24 6,24 0,191, 0,14 0,14 0,086 4,06
PYB 20 tuc m3 1,3 26 5,92 0,253 0,1 0,16 0,087 4,94
31.07.2018
Bogosog 8,0 48 9,52 0,583| 0,38 BiJIC. 0,053 174,72
PYB 5 Tuc M3 1,3 14 5,92 0,216/ 0,18 0,33 0,052 5,4
PYB 20 tuc m3 1,7 18 6,24 0,138/ 0,12 0,18 0,055 8,64
01.08.2018
BosioBo, 9,0 56 9,92 0,501, 0,37 BijiC. 0,16 72,18
PYB 5 Tuc M3 1,4 16 5,74 0,064 0,17 0,4 0,197 4,64
PYB 20 tuc m3 2,0 26 6,72 0,206/ 0,13 0,35 0,206 9,24
02.08.2018
BogoBog 7,6 56 10,4 0,626/ 0,39 BijIC. 0,123 164,66
PYB 5 Tuc m3 1,4 16 5,6 0,038/ 0,16 0,28 0,173 6,0
PYB 20 Ttuc m3 2,0 26 7,2 0,196 0,12 0,21 0,197 9,8
03.08.2018
Bopmosog 6,9 48 8,8 0,583| 0,39 BifC. 0,088 156,24
PYB 5 Tuc m3 1,4 18 4,48 0,009| 0,19 0,32 0,077 5,64
PYB 20 tuc m3 1,8 24 5,92 0,208| 0,13 0,2 0,114 7,22
06.08.2018
BogocxoBuiie
«Bigciune», 9,8 56 12,0 0,379 0,48 BiJiC. Bizc. 277,16
tBogu — 23 °C
BojioBo 5,7 36 10,72 0,414| 0,38 BijIC. 0,084 69,04
PYB 5 Tuc m3 1,7 18 6,08 0,049/ 0,15 0,33 0,165 4,82
PYB 20 tuc m3 1,7 16 7,04 0,189| 0,13 0,22 0,176 12,78
BupoOHUYMI eKCepUMEHT MOYaBCs B TOW MO- [OKa3HUKW  BiANOBIJa/M: KaJaMyTHICTb -

MEHT, KOJIM TeMIepaTypa BOAY y BOJOCXOBUIII
«Bigciyne» cknagana 20 °C, opraHoJIENTHYHI
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7,4 Mr /M3, KOJIbOPOBICTb — 44 °; KOHLEHTpaLlis
Mapraijo ctaHoBuia — 0,234 mr/am3, 3aiiza -
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0,38 Mr/aM3, OKHCHIOBAHICTb NepMaHraHaTHa
6yna Ha piBHi 10,08 mMr/am3, ¢iTonnaHKTOH -
334,425 Tuc. ka/am3, xiopodopM y Boi OYB Bia-
cyTHii. OCKiJIbKM MU BU3HA4YWJIY, 1[0 HAKUOLIbII
Npo6JIEMHUMHU MMOKa3HUKAMHU JJ1s1 IMTHOI BOJIO-
MPOBiAHOI BOAY € OKWCHIOBAHICTb, MapraHelp,
xjiopodopM Ta QITOMIAHKTOH, B JOCIIPKEHHSX
NPUAIISIN HAKOIIbILY yBary caMe iM.

B nepuiy 4epry, miJi 4ac JlabopaTOpPHUX JOCJIi-
JPKeHb AKOCTI IMTHOI BOAU BU3HA4Ya/Id OpraHo-
JIENTUYHI IOKa3HUKU — KaJIJaMyTHICTb Ta KOJIbO-
POBICTB, 11106 3’CyBaTH YU He BIJIMHE BIPOBA-
JPKeHHS HOBOTI'O peareHTy Ha IOriplueHHd AKOC-
Ti BOAU 3a OpraHoJIENTUKON. fJK BUJHO Ha pU-
CYHKY 2, KaJJAMyTHICTb BOJW Yy BOJOCXOBUILII
«BiaciyuHe» BHpPOAOBK BUPOOHUYOrO eKCIepu-
MEeHTy KoJMBajaca Big 7,4 wmr/am3 no
9,9 mr/am3. [Ipu uboMy, nicis BBefeHHs Carusol
Ha 1 migfiomi, AKiCTh BOAU 3a NOKa3HUKOM Ka-
JIAaMyTHOCTI He NOriplyBaJacd, a, HaBIIaKH, BiJ-
6yBaJiocs il 3HMKeHHS NPU JOCATHEHHI 2 mijio-
My (BomoBog) Ha 0,8-4,1 mr/am3 a6o Ha 10-42%.
KanamyTHicTp BapitoBasia B Mexkax 3HayeHb 4,5-
9 Mr/amM3, po3paxoBaHe cepeJiHE 3HAYeHHs Bif-
noBifasno 6,83+1,24 mr/am3. [lani, B mpoueci Te-
XHOJIOTIYHOTO OYHILEHHA BOAU HA BOJOOYUCHUX
Cropy/iax, BMiCT KaJJaMyTHOCTI Bxke nepe6yBaB B

KoHLleHTpaLifi Ka/JlaMyTHOCTI 3a IepioJ ekcre-
pUMeHTY 3MiHIOBasiacsd B Mexkax: PUB 5000 m3 -
1,32+0,29 mr/am3, PUB 20000 m3 - 1,47+0,35
Mr /M3, a 3HaY€eHHs], sIKi HaWbiibllle 3ycTpivyanu-
Cd IPOTATOM BCHOI'O BUPOOHUYOIr0 eKCrepruMe-
Hty 6ysnu: PUB 5000 m3 - 1,4 mr/am3, PUB
20000 m3 - 1,7 mr/am3.

Illo cTocyeTbcsA KOBOPOBOCTI BOAY, TO BOHA Y
BOJIOCXOBHUILI MPOTArOM €KCIEPUMEHTY TaKOX
nigsuinuiaaca 3 44 o 56 ° (pucyHok 3). OfHiero
3 IPUYMUH TAKOI0 30i/IbLIEHHS KOJIbOPOBOCTI Ta
KaJJaMyTHOCTI € MiZABUIEHHA TeMIepaTypy BO-
au y «BigciuHoMy» 3 20 0 23 °C, OCKIJIbKA HAaMU
BXe OYJIO MonepeHbO JI0BEAEHO TiCHUM 3B'1I30K
MK 3MIHOIO TeMIepaTypu Ta OpraHOJIEeNTHY-
HUMU nokasHukKaMu [14]. KosbopoBicTb Bapito-
Basia B Mexax 24-56 °C, a cepeiHE 3HAUYEHHS 32
yac eKcriepuMeHTy 6yJ10 Ha piBHI 38+12 C.

OTxe, micsig nepuoro BBeZileHHsA peareHTy 16.07,
KOJIbOPOBICTb BOJIM Y BOJIOBO/i 3MeHIIMIACA y 2
pasy, a MicJig TEXHOJIOTIYHOI'0 OYUIIEeHHS JOCAT-
Jla HopMartuBHoOI akocTi 7-8 C. B nactynHi gHi
eKCIIepUMEHTY BiZIOyBa/ocl TaKOX [JOCTAaTHE
3HIKEHHS KOJIbOPOBOCTI y BogoBozi: 23.07 — Ha
8 °ab6o Ha 22 %, 30.07 Ta 06.08 - Ha 20 ° abo Ha
36 %. Ase HaroJiowyo, Wo Ha 1 migromi goxat-
KOBO TicJis BBefleHHs1 Carusol npoBOAW/IM J103Y-

paMKax HOpMaTUBHOro 3HayeHHda 2,031 BaHHA | XJIOPy, TOMy TaKWil pe3yJbTaT, Le
3 . .
mr/am3 [13]. 06’efHaHA [1isl IBOX peareHTiB.
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PucyHok 2 - inHamika 3MiHW IKOCTi BOAU N0 BMICTY KanamyTHOCTI npu BBefeHi Carusol
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PucyHok 3 - [lnHamika 3MiHW AIKOCTi BOAU NO KOJIbOPOBOCTI Npu BBefeHi Carusol

Ak MY 3HA€EMO, 3aCTOCYBAaHHS lIepMaHraHaTy Ha-
TPit0 B TEXHOJIOTil BOJOMIArOTOBKA ePEKTUBHO
BIUIMBAa€E HA MpoLec Koaryasduii Ta [403BOJIAE
3MEHLUUTHU [,03y KOaryJsHTY, ika BAKOPUCTOBY-
€TbCA [ OYUILEeHHA BOAU. Tak, 3a 03U Koary-
agaty 30 mr/am3 (xo4ya HaWvacTiile B JITHiHM
nepioJ; BUKOPUCTOBYETbCA Ao3a 45 mr/mm3 i
BHUILe), BifAOy/10c [OCTAaTHE OYHIIEHHS 3a KO-
JIbOpOBIcTIO. [lic/iga BOJLOOYMCHUX CIIOPYJ NMUTHA
BO/Ia B pe3epByapax 10 KOJIbOPOBOCTI MaJia 3Ha-
YeHHS1 HUKYe 32 HOpMaTHBHe. 3a nepioj; BUP0O6-
HUYOTr'0 BIPOBA/KEHHSA KOJIbOPOBICTh BapitoBa-
Ja B Mexkax: PUB 5000 M3 - 6-28°, PYB 20000 M3
- 8-28 °, po3paxoBaHe cepe/lHE 3HAYEHHS OYJI0
Ha piBHi: PUB 5000 M3 - 14+6 °, PYB 20000 m3 -
18+9°.

Hamu BuH3HaueHO, 10 ePEeKTHUBHICTb OYMCTKHU
BOJU y pesepByapax (mpuiMasocs A0 yBaru
HallMeHllle 3Ha4eHHs KOJIbOPOBOCTI 3 JIBOX pe-

12,00

0.00 4

3epByapiB) MO Bi/[HOLIEHHIO JI0 SIKOCTi BOAMU Y
BOJIOBO/Ii CKJIaJlasa: Mepuly HeAuiwo - 68-78 %,
Apyry Hezino - 42-68 %, TpeTtio - 33-63 %. Mo-
)KHa 3pOOUTH BHCHOBOK, 1[0 eQEeKTUBHICTb
OUMIlleHHS BoJAU peareHTOM Carusol B Temauiu
nepioZ pokKy 3a MOKa3HUKOM KOJIbOPOBOCTI J10-
CTaTHbO BHUCOKa.

OckiJibKA BoAoCXOBHUILE «BificiuHe» XapakTepu-
3yBaJIOCsl BUCOKUM PiBHEM OpraHiqYHOro 3abpy-
JHEHHs BIPOJOBX Ilepioly HAUIOrO crocTepe-
»keHHs1 2005-2018 pp., TO AKICTb NUTHOI BOJAU
JIOCUTb TPUBAJIMM Yac 32 MOKAa3HUKOM OKMCHIO-
BaHOCTI NepMaHraHAaTHOI He BiJIOBiJasa BCTa-
HOBJIEHOMy HopMaTuBy [14]. Ha MomeHT BBe-
neHHda Carusol, a came 16.07, 3Ha4eHHSI OKMCHIO-
BaHOCTI y BO/JOCXOBHIILI BiJIMOBiaJ10
10,08 mr/aM3 Ta BOpOAOBXK €KCIIEPUMEHTY 3pO-
cno Ha 2,08 mr/am3 (06.08) no 12 mr/am3 (pu-
CYHOK 4).
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[licsia BBeZileHHSA peareHTy, y BOAOBOJI CUPOI BO-
1 OKHCHIOBAHICTb MNOCTYNOBO 3HWXyBaJiacs,
aJjle He Ha 6araro, Ha 0,76-1,28 mr/am3, a pasi,
nic/is OYMIEeHHs Ha QiIbTpax Ta OCBIiT/IIOBayYax,
Jocqarasa 3HavyeHb 4,48 (03.08) - 7,2 mr/am3
(02.08). OkucHIOBaHICTb BOPOJOBXK 4Yacy CIO-
CTepeXeHHs 3MiHIOBajsacd B Mexax 8,32-
10,76 mr/aM3, 3Ha4YeHHs, [Ki yacTille 3ycTpida-
Jicsa craHoBuav 8,8 mMr/am3, a po3paxoBaHa ce-
peAHsl KOHLiEHTpalisa 6ysa Ha piBHi 9,33%0,44
mr/am3 (p<0,05).

Ak BUAHO 3 JiarpaMu Ha pUCYHKY 4, 16.07 Bix-
OyJi0Cs1 OYHUILEHHS BOAU B pe3epByapax Mo BiA-
HOLLIEHHI0 0 AKOCTI BOAY y BOJOCXOBMILI Ha
4 Ta 4,16 mr/am3, To6TO Ha 40 i 41% BianoBia-
Ho; 23.07 - Ha 4,96 Ta 4,32 mMr/am3 a6o Ha 45 i
39 %; 30.07 - 5,28 Ta 5,6 Mr/am3 a6o Ha 46 i
49 %; 06.08 - 5,92 Ta 4,96 mMr/am3 a6o Ha 49 Ta
41 % BiANOBIHO. AJle HOpMAaTUBHOTO 3HAYEHHS
OKMCHIOBAHICTD MiJ 4Yac eKCIIepUMEeHTy J0CArJia
aumie 03.08 - 448 wmr/gM3 Ta 26.07 -
5,12 mMr/nMm3, 3a Becb niepio/; eKkCriepvMeHTY BOHA
BapitoBasia B Jliana3oHi 4,48 - 7,2 mr/am3. lle ro-
BOPUTb JIMIIIE TIPO Te€, 1[0 HEOOXiAHO, BCE XK TaKH,
JJI1 TIOBHOTO OYMILIEeHHS BOAHU BiJ, OpraHiyHOIO
3a0py/lHEHHSI 10JAaTKOBO 3aCTOCOBYBAaTH aKTHU-
BOBaHe BYTi/LsA, ab0 SK 3acUIKY JAJs QiIbTPIB,
ab0 MPOBOAUTH [03yBaHHS MOPOLIKONOAiOHOTO
By,

PospaxoBaHe cepefjHE 3HaYeHHSI OKHMCHIOBAHOC-
Ti craHoBus10: PUB 5000 M3 - 5,83+0,25 mMr/am3,
PUB 20000 m3 - 6,29+0,3 mr/am3 (p<0,05), o
He Bignosigaso BcraHoBiaeHoMy /ICaHIliHom
HOopMaTuBy (5,0 Mr/am3).
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OTxe, epEKTUBHICTb OYMILEHHS BOJM BiJl OKHC-
JIFOBAHOCTI [IepMaHraHaTHOI Ma€ Miclie, Xo4a 1 He
JlOCTaTHbO BUCOKA. /lJ1 OI/IbII peTesIbHOr0 BU-
JlaJIeHHs, BCe XK TaKW, He0OXiZIHO 3aCTOCOBYBATH
aKTUBOBaHe BYTi/JIA.

[lonepeHBO NpoaHasi30BaHi HAMU pe3yJIbTaTH
BJIACHOT'O JOCJI/PKEHHA JOBOAATD, 1110 OYHUILEH-
HA Ta Ae3iHdeKuia Bogy, A1Ka Ma€ BUCOKUH CTY-
NiHb OpraHiyHOro 3abpyZHEeHHs, XJIOPOM, IpHU3-
BOJUTb [0 YTBOPEHHS XJIOPOYOPMY Yy BHUCOKHUX
KOHIeHTpauisx [15].

fAx BUAHO 3 pUCcyHKY 5, 3 16.07 no 01.08 3aBasKU
fio3yBaHHI0 Carusol Ha 1 mifgiioMi Ta 3MeHLIEH-
HIO /103U xJs10py (7,5 Mr/am3), 1110 BUKOPUCTOBY-
BaJlacd [0JaTKOBO, OKMCJIEHHS OpPraHiyHoOI pe-
YOBUHH BiZ10y/10CS i3 yTBOPEHHSAM MEHIIOI KOH-
HeHTpauii xiopodopMy y BoAi BoJoOBOjAy. 3a-
BASKM 1bOMy, BMicT xsopodopmy 3 0,089
Mr/am3 moyaB 3HUKYBaTHUCSA Ta JOCAT CBOTO Mi-
HiMmymy  23-25.07 i cranoBuB 0,017-
0,028 mr/am3. Bigbysioca Horo 3MeHILEHHS
Maike Ha 80 %, a B3arasi, BIPOJOBX €KCIlepu-
MeHTy (IiKCyBaJoCsl 3HKEHHSI XJopodopMy y
BOZI0OBO/i B MOPiBHAHHI i3 IepliMM JHeM J03Y-
BaHHA Carusol Ha 15% (26.07) - 64 % (27.07).
[Ipy ybomy, nounHarouu Bxe 3 18.07 BinoOyBa-
€TbCA CYTTEBE 3MEHLIEHHS YTBOPEHOrO XJOpO-
dopmMy i y pesepByapax nuTHoi BoAu. B okpemi
JHi (18-19.07, 23-25.07, 31.07) Horo KOHLEHT-
pauia Bianosizae BcraHoBsieHOMy /lCanlliHoMm
2.2.4.-171-10 HOpPMaTHUBHOMY 3HA4YEHHIO
0,06 mr/am3.
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PucyHok 5 — [lnHamika 3MiHu fKoCTi BoAu No xnopodopMy npu BBeAeHi Carusol
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fAKuo npoBOAUTH NOpPIBHAHHSA eQpeKTUBHOCTI
BU/JIAJIEHHS YTBOPEHOro xyiopodopMy y pesep-
Byapax y Teplud JeHb eKCIepUMeHTY
16.07.2018 (0,134 Ta 0,122 mr/nm3) 3 HacTyn-
HUMHU JIHAMH, TO MU OTPUMY€EMO HACTYTIHI JlaHi:

17.07.2018 (0,091 i 0,083 mr/am3) - Bimby10Cs
3MeHuieHHs y PUB 5000 m3 Ha 0,043 mr/am3 a6o
Ha 32%; y PYB 20000 m3 Ha 0,039 mr/am3 abo Ha
32%;

18.07.2018 (0,049 i 0,045 mr/am3) - Bimby10Cca
3MeHIieHHsa y PUB 5000 m3 Ha 0,085 mr/am3 a6o
Ha 64%; y PYB 20000 m3 Ha 0,077 mr/am3 abo Ha
63%;

19.07.(0,036 i 0,045 mr/am3) - Binbysi0Ccs 3MeH-
meHHs y PYB 5000 m3 Ha 0,098 mr/am3 abo Ha
73%; y PUB 20000 M3 Ha 0,077 mr/am3 abo Ha
63%;

20.07.2018 (0,068 i 0,093 mr/am3) - Bigby./10ca
3MeH1uieHHs y PUB 5000 m3 Ha 0,066 mr/am3 a6o
Ha 49%; y PYB 20000 m3 Ha 0,029 mr/am3 abo Ha
24%;

23.07.2018 (0,031 i 0,036 mr/am3) - BigoOys10CH
3MmeHueHHa y PYB 5000 m3 Ha 0,103 mMr/aMm3 a6o
Ha 77%; y PYB 20000 m3 Ha 0,086 mr/nm3 abo Ha
70%;1iT. 1.

3a nepuui ABi HeJiJIi eKClIepUMeHTY KOHLeHTpa-
1ig xjao0podopMy 3MiHIOBasiacsd B paMKax 3Ha-
yeHb: BojgoBog - 0,017-0,089 wmr/am3, PYB
5000 m3 - 0,023-0,134 mr/am3, y PUB 20000 m3 -
0,023-0,122 mr/am3. Po3paxoBaHe cepe/iHE 3Ha-
YeHHs1 KOHLeHTpalil 6y/io Ha piBHi: BOJOBOJ —
0,047+0,014 wmr/am3, PYB 5000 ™3 -
0,064+0,02 mr/gm3, y PYB 20000 ™3 -
0,067+0,019 mr/am3 (p<0,05).

3 01.08. mapasienibHO i3 f03yBaHHAM Carusol Biji-
Oys10cs 30inbLIEHHS NO3U MOJAHHSA XJ0py Ha 1
niaiomi (12,6 mMr/am3) i e ofipa3y No3HauUI0CA
Ha KUJIbBKOCTi yTBOpeHOro xjopodopMy y BoOAi
BOJZIOBOJlY, i, IK pe3yJIbTaT, Y pe3epByapax NUT-
Hoi Boau (pucyHok 5). KoHueHTpauis xsopodo-
pMy 3pocsa B nopiBHAHHI 3 31.07 y BogoBoJi Ha
0,107 mr/am3 a6o B 3 pasu; y PUB 5000 m3 Ha
0,145 mr/pam3 a6o y 3,8 pasis; y PUB 20000 M3 Ha
151 mr/am3 a6o y 3,7 pasiB. Bxke g0 KiHIA ekc-
NEPUMEHTY KOHLEHTpalis xjopodpopMy 3au-
1ajlacsl Ha piBHi, 1[0 HabaraTo BUIIWM 3a HOP-
MaTHBHe 3HauYeHHs. 3a 1ii Hi BUPOOHHUYOTO eKC-
NepUMEHTY KOHILEHTpalis xJopodopMy Bapito-
Bajia B Mexax: BoaoBoA - 0,084-0,16 mr/mm3,
PYB 5000 m3 - 0,077-0,197 wmr/mm3, y PUB
20000 m3 - 0,092-0,206 mr/am3. Po3paxoBaHe
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cepe/iHE 3HaYeHHs KOHIeHTpallil 0yJio Ha piBHi:
BogoBoj — 0,113+0,056 mr/am3, PUB 5000 m3 -
0,153+0,083 wmr/am3, y PYB 20000 ™3 -
0,173+0,066 mr/am3 (p<0,05).

3a Becb mepioJi BUPOOHUYOrO BIPOBAKEHHS
peareHTy - OKMCHMKa KOHILeHTpalisi xjopodo-
pMy 3MiHoOBajsaca: BogoBox - Big 0,017 no
0,16 mr/am3, PYB 5000 m3 - 0,023-0,197 mr/am3,
y PUB 20000 m3 - 0,023-0,206 mr/am3. Po3paxo-
BaHe CepeiHE 3HAYeHHs KOHLIEHTpalii 6yJio Ha
piBHi: BomoBox - 0,064+0,02 wmr/am3, PYB
5000 m3 - 0,086+0,028 mr/am3, y PUB 20000 m3
-0,094+0,03 mr/am3 (p<0,05).

OTKe, MOXKHA CTBEP/XKYBATH MPO JOCTATHHO BU-
COKy e(peKTHBHICTb OYMIIEeHHS] MUTHOI BOAY 3a
JIOTIOMOT0}0 BUKOPUCTAHHSI B TEXHOJIOTii BOZO-
NiTOTOBKM peareHTy IepMaHraHaTy HaTpilo,
OCKIJIBKH B JlesiKi AHi BoHa ckiagasa 60-70%.

HacTynHuM MOKa3HUMKOM SIKOCTiI BOJU, HA IKUH
BapToO 6yJ/10 3BepHYTH yBary IiiJj 4ac BApOOHUYO-
ro BIPOBa/KEHHS, OYB MOKAa3HUK KOHLeHTpallil
Maprasio y BoJii (pUCyHOK 6).

Ak cBig4aTh OTpUMaHi HaMU pe3yJIbTaTH JOCJIi-
JOKEHHS], KOHLEHTpaLlidl MapraHijio y BOJOCXO-
BULli «BifgciyHe» BOPOJOBX €KCIIEpUMEHTY 3
16.07 no 31.07 3pocna maitxke y 3 pasu: 3 0,23 go
0,663 mr/am3. Ilig yac ekcnepMMeHTY y BOJ0BO-
Zli BiOyBasiocsl He3HAUYHEe OKHCJIEeHHS MapraH-
ro: 23.07 - Ha 12 %, 30.07 - Ha 15 %. Ilpu 1po-
My BMICT MapraHilo KoJuBaBsca B Mexax 0,308-
0,626 mr/nm3, a cepeiHE po3paxoBaHe 3HAYEHHS
6yno Ha piBHi 0,456%0,061 mr/am3 (p<0,05).
Ase, B miICyMKy, B pe3epByapax MUTHOI BOAU
MapraHellb OKMC/IIOBABCS 10 3HAYeHHS, sike Oy-
Jo Hwxk4de HopMatuBy /lCaulliHy (0,5 mr/am3).
Tak, Ha nepiui HeAlli eKCIEpUMEHTY y pe3ep-
Byapax IO BiJIHOLIEHHIO /0 BOJOBOJY BiJi0yBa-
Jiocsl BUZia/IeHHs1 MapraHuio Ha 61-82 %, Ha apy-
rivi - Ha 70-80%, Ha TpeTik - Ha 66-98 %. Ak Mu
BXXe 3HAEMO, Ha OCTaHHIN (TpeTiit) Hexini ekc-
NepuUMeHTy 0yJsi0 36i/bllIeH0 03y MOAAa4Yu XJIOo-
py, TOMy Taku{ pe3yJibTaT, CKOpillle 3a Bce, CIIi-
JIbHA i1 000X peareHTiB. BrpoJoBx mocii-
JDKEHHS AKICTb BOJM [0 MapraHIjlo BapitoBajia B
pamkax: PYB 5000 m3 - 0,009-0,216 mr/am3, y
PUB 20000 m3 - 0,056-0,253 mr/am3. Po3paxo-
BaHe Cepe/IHE 3HAUYeHHs KOHLEHTpalil 6yso Ha
piBui: PYB 5000 m3 - 0,0996%0,029 mr/nm3, y
PYB 20000 m3 - 0,144+0,032 mr/nm3 (p<0,05).
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PucyHok 6 — [InHamika 3MiHW IKOCTi BOAM N0 MapraHuto npu BeefeHi Carusol

BiaTak, epeKTHBHICTb BUJaJIeHHS MapTraHIio 3a
JfonoMorow Carusol B JiTHINA yac npu Temnepa-
Typi Boau 6iabire 20 °C mae micue. Lle nigTBep-
JPKEHO eKCIIEPUMEHTABHO.

OcTaHHIM NOKa3HUKaAM, AKUI OTpebGyBaB HALIO]
yBaru Iij 4ac npoBeZieHHs BUPOOHUYOr0 BIPO-
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KTOHY (PUCYHOK 7), OCKJIbKH 0COGJIMBO B JIITHIN
4yac KiJIbKICTb KJIITUH QITOMJIAaHKTOHY Y BOZOC-
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PucyHok 7 — [inHamika 3MiHW IKOCTi BOAM 3@ BMIiCTOM (iTONNaHKTOHY Npu BBeAeHi Carusol

JlabopaTopHO HaMU 06yJi0 [0BeleHO ePEeKTUB-
HICTb BUKOPUCTAaHHA IepMaHraHaTy HaTpito A4
3HIDKEHHSI KOHIeHTpalii ¢iTtonmankTony. Omn-
TUMaJibHa Jl03a peareHTy Carusol Tozi OyJa 3a-
nponoHoBaHa 0,2 mr/am3.

3a nepioz, eKkCiepMMeHTY SIKiCTb BOJM 110 diTon-
JIAaHKTOHY KOJINBaJIacsl B Meax: BOJJOBOJ, — 22,5-
295,38 Tuc kia/am3, PYB 5000 m3 - 3,16-
10,64 Tuc kn/am3, y PUB 20000 m3 - 0,1,48-
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12,76 Tuc ki/am3. Po3paxoBaHe cepeHE 3Ha-
YeHHs1 KOHIleHTpallii 6y/io Ha piBHi: BOJIOBOJ —
135,33+37,78 Tuc kia/am3, PUB 5000 m3 -
578099 Tuc ka/gm3, y PYUB 20000 m3 -
7,59+1,55 Tuc ki /am3 (p<0,05).

Ax cBig4aTb OTpPMMaHi HaMM J[aHi, B INeplIUH
JleHb eKCIIepUMeHTY Bifi0ysiocs OoKUCJeHHS ¢i-
TOIJIAHKTOHY y BOJIoBoi ¥ 15 pa3siB a6o Ha 93%.
BignosigHo npu oMy y pesepByapax ¢pitonsa-
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HKTOH okucauBcs y PUB 5000 M3 - Ha 98%, y
PUB 20000 M3 - Ha 99%. Axuio aHani3yBaTH 1110-
JIeHHi pe3y/ibTaTH Mo QiTONJIAHKTOHY y pe3ep-
ByapaxXx OTPUMaHi BIPOJOBX Ieplloi HeAal 1o
BIJHOLIEHHIO [0 KOHLIeHTpalil y BOJOBOAI, TO
BifbyJs10cs1 BUAasieHHs Ha 91-95%, apyroi Heaini
- 92-99%, TpeTboi Heaiai - 94-98%. OTxe, miaT-
BEP/KYETbCSA BUCOKA ePEKTHUBHICTb OKHUCJIEHHS
GITOM/IAaHKTOHY 32 JIONOMOTOK  peareHTy
Carusol 3a yMOB BHCOKOI TEMIIEPATYPU BOJH.

BUCHOBKHU

[lo 3ak/I04eHHIO NpPOBEJEHOT0 BUPOOGHHUYOIO
eKCIIepUMEeHTY MOXKHa 3pOOWMTH HACTYIHI BH-
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Abstract. Kunun-zaki is an indigenous, fermented, non-alcoholic cereal-based
beverage produced and consumed primarily in Northern Nigeria. Due to its high
nutritional and moisture content, it provides an ideal environment for the growth
of foodborne pathogens. This study determined the presence of Methicillin
resistant Staphylococcus aureus (MRSA), vancomycin resistant Staphylococcus
aureus (VRSA) and Extended spectrum beta lactamase (ESBL) producing
Salmonella spp in Kunun-zaki sold in Umuahia metropolis, Nigeria. Out of the 40
Kunun-zaki samples examined, Salmonella spp was detected in 19 (47.5%),
whereas S. aureus was detected in 22 (55%) of the samples. The total Salmonella
count ranged from 1.90x10%-9.70x10° (CFU/ml), whereas the total S. aureus count
ranged from 3.40x10%7.50x10¢ (CFU/ml); these microbial counts do not conform
to the standard limits of detectable microbes in ready-to-eat food samples as
stipulated by the Center for Food Safety. All the isolates were subjected to
antibiotic susceptibility testing using the modified Kirby Bauer disc diffusion
method. On the one hand, most of the Salmonella spp were resistant to the beta-
lactam class of antibiotics used (IMP 58%, MEM 90%, AMP 53%). On the other
hand, the Salmonella isolates showed the highest sensitivities to ceftazidime
(95%) and ofloxacin (90%). The S. aureus isolates revealed high susceptibility to
ofloxacin (96%), and major resistance to oxacillin (41%) and the oxyimino-
cephalosporin antibiotics used (CAZ 55%, CTR 41%). MRSA, VRSA and ESBL
producing Enterobacteriaceae are amongst the most critical multidrug-resistant
bacterial pathogens. In this study, 26% of the Salmonella spp isolates were
confirmed to be ESBL producers, whereas 41% of the isolates were MRSA, 23%
were VRSA, and 68% were Vancomycin intermediate Staphylococcus aureus
(VISA). Hence, the Kunun-zaki could constitute a reservoir for the dissemination of
multidrug-resistant foodborne pathogens if not correctly quality controlled.

Keywords: Kunun-zaki; Staphylococcus aureus; Salmonella spp; Extended
spectrum beta-lactamase (ESBL); Methicillin-resistant Staphylococcus aureus
(MRSA); Vancomycin-resistant Staphylococcus aureus (VRSA); Multidrug
resistance (MDR).
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INTRODUCTION

Kunun-zaki is a fermented, non-alcoholic, non-
carbonated and refreshing cereal-based beverage
widely consumed in Nigeria, particularly in North-
ern Nigeria [1]. Kunun-zaki gets its appeal from
the distinctive sweet-and-sour taste characteristic
of African food products fermented by Lactic Acid
Bacteria (LAB) [2], as well as its purported medic-
inal, nutritional, and thirst-quenching properties
[3, 4, 5].

Traditionally, the production procedure of
Kunun-zaki varies depending on the taste and cul-
ture of the producers and consumers, thus leading
to variation in the quality and stability of the
Kunun-zaki. Generally, Kunun-zaki is produced
from the following cereal substrates; millet,
maize, wheat, rice, acha (Digitaria exilis) and sor-
ghum, but millet is mostly used for commercial
production [3, 6]. It is usually flavoured with a
combination of spices such as ginger, cloves, black
pepper, cinnamon, red pepper and sweeteners
such as sugar and honey, together with small
quantities of saccharifying agents such as paste of
sweet potato tubers, malted rice and malted sor-
ghum [6]. Kunun-zaki is relatively cheap to pur-
chase because the ingredients and cereals used in
its production are locally sourced as they are
grown throughout the savannah belt of West Af-
rica [7].

The preparation method for Kunun-zaki involves
cleaning the grains of the cereals and steeping
them in water for 1-3 days. This is then followed
by grinding the steeped grains into a mash. The
mash of cereals is then divided into two portions
in a ratio of about 1:2, the larger portion is gelati-
nized with hot water whilst, the smaller portion is
mixed with spices and the saccharifying agent.
These ingredients are usually not quantified [8].
The two parts are then combined at 70-75 °C, and
the mixture is left to ferment at room temperature
for 18-24 hours. The product is filtered, and
sweeteners are added to the filtrate to taste, and
the Kunun-zaki is now ready for consumption [3,
9]. The drink is usually packaged and sold in
500ml plastic bottles (obtained from used water
or carbonated drinks) and at times, even tied in
some disposable polyethene bags [10].

Kunun-zaki has a concise shelf life of about 24
hours [2], readily undergoing microbial spoilage
due to poor keeping conditions. Attempts to im-
prove the shelf-life have been met with some suc-
cess; pasteurization of packaging bottles followed
by refrigeration storage of the Kunun-zaki
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prolonged the shelflife to 8 days [11], whilst using
sodium benzoate (a known preservative) fol-
lowed by refrigeration extended the shelf to 21
days [12].

Studies have shown that Kunun-zaki has an essen-
tial role in the dietary pattern of its consumers
owing to its richness in carbohydrates, vitamins,
minerals, and moisture content. However, it is low
in total protein content [4, 5]. The health benefits
of Kunun-zaki includes but is not limited to: re-
duction of risk associated with diabetes, lowering
of blood cholesterol, prevention of blood clotting
[13], and increased lactation in nursing moth-
ers [14].

Considering that Kunun-zaki is a nutritionally en-
riched food product with a very high moisture
content and lacks standardization and quality
control in both sourcing of cereals, processing,
storage, handling, packaging, and delivery to cus-
tomers, Kunun-zaki provides an ideal environ-
ment for the growth of foodborne microbial path-
ogens which include members of the Enterobacte-
riaceae, Staphylococcus aureus, and Bacillus ce-
reus, among others, hence, predisposing consum-
ers to serious health risks [15, 16].

S. aureus is a normal flora of the human skin,
throat, nasal passage, fingernails, and hair. How-
ever, S. aureus is implicated in several infections,
including meningitis, septicemia, pneumonia, en-
docarditis and osteomyelitis [17]. When ingested
with food, S. aureus can cause food poisoning due
to its ability to produce several enterotoxins. Also,
S. aureus may even cause scalded skin syndrome
and toxic shock syndrome through the production
of different toxins [18]. S. aureus, in general, is sen-
sitive to many antibiotics; however, in the last few
decades, many strains of S. aureus have developed
resistance to these antibiotics. S. aureus resistance
to methicillin is of severe public health concern
due to its high morbidity and mortality [19].
Methicillin-resistant ~ Staphylococcus  aureus
(MRSA) occurs as a result of the acquisition of
Staphylococcal Cassette Chromosome mec (SCC-
mec) genes by methicillin-sensitive S. aureus. The
SCCmec is a mobile genetic element which carries
the mecA or mecC gene which encodes the penicil-
lin-binding protein (PBP2a) that confers re-
sistance to all beta-lactam antibiotics [20-22]. The
SCCmec also contains site-specific recombinase
genes (cassette chromosome recombinase (ccr))
ccrAB or/and ccrC which mediates integration
and excision of SCCmec into or from the chromo-
some. In addition, the SCCmec contains a few
other genes and various other mobile genetic
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elements such as insertion sequences, transpos-
ons, and plasmids [23, 24]. With the emergence of
MRSA, vancomycin has been utilized as the treat-
ment of choice for MRSA infections, and its exces-
sive use has led to the emergence of Vancomycin
Intermediate and Vancomycin-Resistant S. aureus
(VISA and VRSA) [25].

Contamination of food by Enterobacteriaceae is
usually through faecal water contamination, and
cross-contamination may occur during further
processing and preparation. The Enterobacteri-
aceae consists of some essential public health
pathogens that produce extended-spectrum beta-
lactamases (ESBL), which are a group of enzymes
conferring broad resistance to beta-lactams: oxy-
imino-cephalosporins (such as cefotaxime, ceftri-
axone, ceftazidime or cefepime) and monobac-
tams (aztreonam) but not carbapenems [26, 27].
The enzyme generally results from a point muta-
tion in the genes of broad-spectrum beta-lac-
tamases, TEM-1 and SHV-1, by one to four amino
acid changes which form the bases of resistance
[28]. ESBL enzymes are usually located on plas-
mids that often carry other resistance genes that
confer reduced susceptibility to other unrelated
classes of antimicrobials making it difficult to
treat infections caused by ESBL producing bacte-
ria [29, 30], and resistance can be easily transmit-
ted among members of the Enterobacteriaceae
through plasmid-mediated transfer. An essential
member of the Enterobacteriaceae is Salmonella
spp, which typically resides in the intestinal tract
of animals and humans and are shed through fae-
ces.

In developing countries like Nigeria, control over
the processing and sales of hawked foods have not
been achieved presumably because most of the
vendors and sellers lack adequate knowledge of
food processing and handling practices. As a re-
sult, extensive studies have been conducted on the
nutritional and microbial quality of Kunun-zaki
and other hawked indigenous drinks and bever-
ages to increase public awareness, and draw the
attention of the relevant food authorities to the
health risks and hazards associated with the con-
sumption of such contaminated food products
[15, 31-34]. Following up from our previous study
[15], in this study, we aimed to determine the
presence of methicillin-resistant Staphylococcus
aureus (MRSA), vancomycin-resistant Staphylo-
coccus aureus (VRSA) and extended-spectrum
beta-lactamase (ESBL) producing Salmonella spp
in Kunun-zaki drinks sold in Umuahia metropolis,
Nigeria.
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MATERIALS AND METHODS
Sample collection

Forty (40) samples of Kunun-zaki were pur-
chased randomly from different hawkers within
Umuahia metropolis, Nigeria. The samples were
transported to the laboratory in an icebox within
an hour of collection and were preserved in a re-
frigerator at 4 °C before being analyzed. The sam-
ples were analyzed within two hours of collection.

Media used

All the media used for this study were obtained
from Titan Biotech Ltd. Rajasthan, India. The me-
dia were prepared according to the manufactur-
ers’ instructions.

Salmonella spp identification and characterization

An aliquot of each sample (1 ml) was enriched in
a 1:10 ratio of peptone water at 37°C for 24 hours.
The enriched samples were serially diluted up to
10° and 0.1ml of the appropriate dilutions were
spread plated on Salmonella Shigella Agar (SSA)
and incubated at 37°C for 24 hours. Presumptive
distinct colonies (SSA: black-centred colonies)
were counted and expressed as Salmonella spp
colony forming unit per millilitre (CFU/ml) of
each Kunun-zaki sample. Single colonies of Salmo-
nella spp were sub-cultured for 24 hours at 37°C
on nutrient agar to obtain pure cultures for bio-
chemical identification and antimicrobial testing.
Presumptive colonies were tested for the bio-
chemical properties of Salmonella spp (oxidase
reaction, citrate utilization test, indole production
test, urease test, triple sugar iron test and HzS pro-
duction).

Staphylococcus aureus identification and characteri-
zation

An aliquot of each sample (1 ml) was enriched in
a 1:10 ratio of peptone water at 37 °C for 24 hours.
The enriched samples were serially diluted up to
105 and 0.1ml of the appropriate dilutions were
spread plated on Mannitol-salt Agar (MSA) and in-
cubated at 37°C for 24 hours. Presumptive dis-
tinct colonies (MSA: yellow colonies with yellow
zones) were counted and expressed as S. aureus
colony forming unit per millilitre (CFU/ml) of
each Kunun-zaki sample. Single colonies of S. au-
reus were sub-cultured for 24 hours at 37°C on
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nutrient agar to obtain pure cultures for biochem-
ical identification and antimicrobial testing. Pre-
sumptive colonies were tested for the biochemical
properties of S. aureus (catalase reaction, coagu-
lase test, citrate utilization test, oxidase reaction,
urease, and indole production test).

Salmonella spp antibiotic resistance profiles

To assess the antibiotic resistance profiles of the
Salmonella isolates, standard inoculums of the iso-
lates were prepared from the pure cultures of Sal-
monella spp as described by Cheesbrough [35].
Standardized inoculums (one loopful) of each of
the samples were subjected to susceptibility test-
ing on Mueller Hinton Agar against 12 antimicro-
bial agents according to the Clinical and Labora-
tory Standards Institute (CLSI) protocol and crite-
ria [36]. The following antibiotics were used:
ceftazidime (CAZ; 30ug), cefuroxime (CRX; 30 pg),
gentamicin (GEN; 10 pg), ciprofloxacin (CPR; 5
ug), ofloxacin (OFL; 5 pg), augmentin (AUG; 30
ug), nitrofurantoin (NIT; 300 pg), ampicillin
(AMP; 10 pg), aztreonam (ATM; 30 pg), ceftriax-
one (CTR; 30 pg), imipenem (IMP; 10 pg) and
meropenem (MEM; 10 pg) (Rapid labs. Ltd. Col-
chester, Essex, United Kingdom).

Staphylococcus aureus antibiotic resistance profiles:
Methicillin-resistant Staphylococcus aureus and
Vancomycin-resistant Staphylococcus aureus

To assess the antibiotic resistance profiles of the
S. aureus isolates, standard inoculums of the iso-
lates were prepared from the pure cultures of S.
aureus as described by Cheesbrough [35]. Stand-
ardized inoculums (one loopful) of each of the
samples were subjected to susceptibility testing
on Mueller Hinton Agar against ten antimicrobial
agents according to the Clinical and Laboratory
Standards Institute (CLSI) protocol and criteria
[36]. The following antibiotics were used:
ceftazidime (CAZ; 30 pg), ceftriaxone (CTR;
30 pg), gentamicin (GEN; 10 pg), ciprofloxacin
(CPR; 5 pg), ofloxacin (OFL; 5 pg), augmentin
(AUG; 30 pg), erythromycin (ERY; 5 pg), vancomy-
cin (VAN; 10 pg), oxacillin (OXA; 5 pg) and cloxa-
cillin (CXC; 5 pg) (Rapid labs. Ltd. Colchester, Es-
sex, United Kingdom).
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Detection of Extended spectrum beta-lactamases
(ESBL) producing Salmonella spp

For detection of ESBL producing Salmonella spp,
isolates with zones of inhibition (in diameters) of
<25 mm, <22 mm and <27 mm for ceftriaxone
(CTR; 30 pg), ceftazidime (CAZ; 30 pg) and aztre-
onam (ATM; 30 pg) respectively from the antibi-
otic resistance profiling were regarded as poten-
tial ESBL producers according to the Clinical and
Laboratory Standards Institute (CLSI) criteria
[37], and subjected to a confirmatory Double Disc
Synergy Test (DDST). The DDST confirmatory test
was carried out as described by Jarlier et al. [38]
using two oxyimino-cephalosporins (CTR and
CAZ) and a monobactam (ATM) all placed at 20
mm distance apart center to center from an AUG
disc placed at the center. Positive DDST result is
indicated by an enhancement of inhibition zone of
the cephalosporins and monobactam towards the
central augmentin disc [39, 40].

RESULTS AND DISCUSSION
Presence of Foodborne Pathogens

To assess the presence of selected bacterial food-
borne pathogens, forty (40) hawked Kunun-zaki
samples were examined for Salmonella spp and S.
aureus.

Salmonella spp were detected in 19 (47.5%) out
of the 40 Kunun-zaki samples examined (Fig-
ure 1), and the total Salmonella spp count
(CFU/ml) ranged from 1.90x10%-9.70x10¢ (Ta-
ble 1).

| N

47,50%
52,50%

» Salmonella positive * Salmonella negative

Figure 1 - Percentage occurrence of Salmonella spp
isolates from the Kunun-zaki
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Table 1 - The Salmonella spp count (CFU/ml) and
S. aureus count (CFU/ml) in the Kunun-zaki samples

Kunun-zaki Salmonella spp S. aureus count

samples count (CFU/ml) (CFU/ml)
KZ1 1.27x106 3.40x105
KZ2 - 4.50x105
K73 - 5.90x105
K74 8.30x10¢ 3.70x105
KZ7 7.70x105 5.60x105
K78 8.00x105 -
K79 6.70%x105 -
K710 - 6.40x105
K711 - 3.60x105
K712 - 5.90x106
K713 5.50x105 1.58x106
K714 - 6.40x106
K716 7.60x105 -
K718 1.90x105 -
K719 3.60x10¢6 6.90x105
K720 7.40x105 -
K721 3.40x105 1.37x106
K722 - 7.50x105
K724 3.20x105 -
K725 - 6.80x105
K727 6.30x105 -
K728 - 7.40x105
K729 - 3.40x10*
KZ30 9.10x105 6.50x105
KZ31 - 1.28x106
K733 1.12x106 -
K734 7.30x105 7.80x105
KZ35 7.40x105 1.46x106
KZ36 - 5.70x105
K738 1.78x106 -
K739 9.70x10¢ -
K740 - 7.50x106

Notes: KZ= Kunun-zaki sample

Previous reports have shown varying percentage
rates of incidence. For instance, Gyar et al. [41] re-
ported the recovery of Salmonella in 7 (28%) out
of 25 Kunun-zaki samples examined in Keffi Me-
tropolis, Nigeria; whilst Braide et al. [42] reported
the recovery of Salmonella from 12 (75%) out of
16 Kunun-zaki samples bought and examined in
Owerri, Nigeria. More so, Aboh and Oladosu [43]
reported the recovery of Salmonella from 1
(2.4%) out of a total of 41 Kunun-zaki samples ex-
amined in Abuja, Northern Nigeria. The disparity
in the number of Salmonella isolates may be due
to the differences in the number of Kunun-zaki
samples studied, the isolation procedures imple-
mented and the cultural habit of the population;
as well as discrepancies in the quality control
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standards in the processing, preparation, storage,
packaging and delivery of the Kunun-zaki.

According to the Center for Food Safety [44], there
should be no detectable Salmonella spp in any
mg/ml of any processed food substance ready and
fit for human consumption. Salmonella spp are a
significant cause of foodborne diseases and may
colonize the intestinal tract of a large number of
mammals and birds causing symptoms such as
nausea, vomiting, abdominal cramps, diarrhoea
fever, and headache [45].

Going forward, S. aureus was detected in 22 (55%)
out of the 40 Kunun-Zaki samples (Figure 2), and
the total S. aureus count (CFU/ml) ranged from
3.40x104-7.50x10¢ (Table 1).

* S. aureus positive

¥ S. aureus negative

Figure 2 - Percentage occurrence of S. aureus iso-
lates from the Kunun-zaki samples

Similar results have been reported in previous
studies, although with a higher percentage rate of
incidence. For instance, Gyar et al. [41] reported
that 18 (72%) out of the total 25 Kunun-zaki sam-
ples examined in Keffi metropolis, Nigeria, were
contaminated with S. aureus, whilst Braide et al.
[42] reported the recovery of S. aureus from 11
(69%) out of the 16 Kunun-zaki samples exam-
ined in Owerri, Nigeria. Aboh and Oladosu [43] re-
ported a much lower incidence rate in Abuja, Ni-
geria (6 (14.6%) S. aureus positive samples out of
the total 41 Kunun-zaki samples examined).

Again, the discrepancies in the number of S. au-
reus isolates reported might be attributed to the
differences in the number of Kunun-zaki samples
examined, the isolation procedures implemented
and probably, the cultural habit of the population;
as well as the discrepancies in the quality control
standards in the processing, preparation, storage,
packaging and delivery of the Kunun-zaki.
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According to the Center for Food Safety [44], the
satisfactory limit for S. aureus detection in food is
<20 CFU/ml with a borderline of 20 - <104
CFU/ml, above which the food is deemed unsatis-
factory. Hence, the S. aureus count revealed that
the Kunun-zaki drinks were unfit for consump-
tion. S. aureus, as a foodborne pathogen has the
potential to cause food poisoning or intoxication
through the production of several enterotoxins.

The presence of Salmonella spp and S. aureus in
Kunun-zaki samples might result from both direct
contamination from the food handlers at the vari-
ous stages of the unit operations; and indirectly
from the water and containers used in its prepa-
ration and packaging, the substrates and ingredi-
ents used for preparation, and the environment
where the Kunun-zaki samples are processed and
hawked [46].

Furthermore, since the preparation process of
Kunun-zaki involves pasteurization, a process
that could eliminate both Salmonella spp and
S. aureus, the other media through which the
drinks can be contaminated would be the sugars,
sweeteners and / or water added to the drink af-
ter cooling, just before packaging.

Antibiotic Resistance

Modified Kirby Bauer disc diffusion test of the iso-
lates revealed varying levels and patterns of sus-
ceptibility to the antibiotics tested (Figure 3 and
Figure 4). The Salmonella spp were resistant to
the beta lactam class of antibiotics used (IMP
58%, MEM 90%, AMP 53%) (Figure 3).

The S. aureus isolates revealed high resistance to
oxacillin (41%) and the oxyimino-cephalosporin
antibiotics used (CAZ 55%, CTR 41%) (Figure 4).
Interestingly, 91% of the Staphylococcus aureus
isolates were classified as multidrug resistant be-
cause they were MRSA and / or non-susceptible to
at least one antimicrobial agent in three or more
antimicrobial categories as defined by [47] (Ta-
ble 2).

The persistent and indiscriminate exposure of
bacterial strains to a multitude of antibiotics has
led to the development of multidrug resistant bac-
teria [48]. Another possible medium for the devel-
opment of MDR is through plasmid mediated re-
sistance [49]. However, over 90% of the food-
borne pathogens isolated from this study were
susceptible to treatment with ofloxacin. This in-
creased sensitivity to ofloxacin may stem from the
fact that the antibiotics are not frequently used in
therapeutic or prophylaxis therapy due to its high
cost [49].

Salmonella spp antibiotic resistant profiles
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Figure 3 - Antibiotic-resistant profiles of the Salmonella spp isolates
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Table 2 - Multidrug resistance in the Staphylococcus aureus isolates

S. aureus isolates Antimicrobial category MDR
Aminoglycosides | Fluoroquinolones | Macrolides | Glycopeptides | Anti-Staphylococcal Beta | status
(GEN) (CPR) (ERY) (VAN) Lactams (0XA)
KZ1 S NS S NS NS MDR
KZ2 S NS S NS NS MDR
KZ3 NS S S NS NS MDR
K74 NS S NS S NS MDR
KZ7 S S NS NS NS MDR
KZ10 S S NS NS S NO
MDR
K711 S NS S NS NS MDR
K712 S S NS NS NS MDR
KZ13 S S S NS S NO
MDR

K714 S NS NS NS NS MDR
KZ19 NS NS NS NS S MDR
K721 S S NS NS NS MDR
K722 NS S NS NS NS MDR
KZ25 NS NS NS NS NS MDR
K728 NS NS NS NS NS MDR
KZ29 NS NS NS NS NS MDR
KZ30 NS S S NS NS MDR
KZ31 S NS NS S NS MDR
K734 S NS NS NS NS MDR
KZ35 S NS S NS NS MDR
KZ36 NS S NS NS NS MDR
K740 S NS NS NS NS MDR
MDR Incidence 91%
Percentage

Notes: S=susceptible, NS=non-susceptible
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With regards to antibiotic resistance, MRSA, VRSA
and ESBL producing Enterobacteriaceae are cur-
rently of particular public health concern. In this
study, 41% of the isolates were MRSA, 23% were

* Non-ESBL producers
Confirmed ESBL producers

VRSA and 68% were VISA (Figure 4). In addition,
26% of the Salmonella spp isolates were con-
firmed to be ESBL producers based on the DDST
(Figure 5).

® Presumptive ESBL producers
H Confirmed Non-ESBL producers

Figure 5 - Percentage occurrence of ESBL producing Salmonella spp based on the phenotypic breakpoint and
Double Disc Synergy Test (DDST)

Previously, vancomycin has been widely utilized
for the treatment of MRSA infections and this has
led to the emergence of VRSA and VISA [25]. Fol-
lowing treatment of MRSA patients with vanco-
mycin, VISA isolates emerged as a result of muta-
tions in MRSA isolates [50].

CONCLUSION

The results obtained from this study revealed that
Kunun-zaki sold in Umuahia metropolis, Nigeria,
is contaminated with important bacterial food-
borne pathogens, and whose counts do not con-
form to the standard limits of detectable microbes
in ready-to-eat foods as stipulated by the Center
for Food Safety. Hence, the consumption of these
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INTRODUCTION

Nowadays, the increase in communication chan-

Abstract. One of the fundamental problems of modern digital telecommunications
is the economy of digital information and frequency resources, which are highly
limited. The introduction of novel telecommunication systems and 5G networks
requires searching for principal solutions for the economy and reusing the
frequency spectrum. Therefore, modern wireless mobile, terrestrial, and satellite
systems use various new technologies to increase communication channels'
information capacity for the economy of limited frequency resources. One of the
most effective ways to reuse the information system's operating frequency band is
to apply antennas with polarisation signal processing. Such systems provide the
possibility to transmit and to receive simultaneously signals with different types of
polarisation.

Consequently, the application of electromagnetic waves with two orthogonal
polarisations improves wireless systems' information characteristics for various
purposes. This allows doubling the information capacity of mobile, terrestrial, and
satellite communication channels. Also, polarisation processing is carried out in
meteorological and radar systems to receive, transmit, and process information.
The essential elements of such systems are microwave polarisers and orthomode
transducers. The electromagnetic characteristics of these devices affect the
aspects of the whole system significantly. Main electromagnetic factors include
phase, matching, and polarisation parameters. The article presents the
development of a compact tunable polarizer based on a square waveguide with
three posts. The developed polariser operates in the X-band from 8.0 GHz to 8.5
GHz. Created a mathematical model of the polariser is based on the scattering
and transmission matrices. To verify the developed theoretical model's
correctness, the calculation of all characteristics was also performed numerically
using the finite integration technique. The developed compact polariser based on
a square waveguide with three posts allows tuning it's matching and polarisation
characteristics by changing all posts' heights. The developed polariser's main
advantages are small dimensions, tuning options, and aspects of polarisation
transformation.

Keywords: information resources; satellite systems; circular polarization;
microwave polarizer; waveguide polarizer; tunable polarizer; frequency spectrum;
differential phase shift; cross-polar discrimination; axial ratio.

The key elements of antenna systems engaged in
dual-polarization ~ signal = processing are

nels' information capacity and their energy effi-
ciency are essential crucial problems. In particu-
lar, in 5G networks, this problem resulted in the
occurrence and widespread application of D2D
direct connection technologies [1, 2], M2M tech-
nologies [3], and OFDM technology [4, 5]. In
modern satellite systems and radars, polarisation
signal processing is effectively applied to reuse
the frequency resources [6, 7].

Section “Technics”

microwave devices of feeds. Namely, polarisation
processing is carried out by waveguide
polarizers in combination with orthomode
transducers. Polarisers introduce the necessary
phase shift and convert circular polarisations
into linear ones. In turn, the orthomode
transducer separates linearly polarised signals
and directs them to two highly isolated
waveguide channels [8, 9]. The modern designs
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of polarizers are realized in the form of
waveguide structures with irises [10, 11, 12],
ridges [13, 14, 15, 16, 17], posts [18, 19, 20, 21,
22, 23, 24], thin metal septums [25, 26] and slots
[27, 28]. The waveguide polarizers with posts
and irises operate similarly to the post and iris
waveguide phase shifters applied in phased array
antennas and other systems [29, 30, 31, 32, 33,
34, 35, 36].

In paper [8], the authors presented the design
and simulated characteristics of a novel high-
performance coherent ortomode transducer for
new antenna designs with polarisation pro-
cessing of radio signals. Developed orthomode
transducer provides the following features in the
operating satellite frequency bands 3.4-4.2 GHz
and 10.7-12.8 GHz: VSWR for the main modes of
horizontal and vertical polarisations are less than
1.06, the differential phase shift is within the
range 90°+19, the XPD is higher than 70 dB. The
author of the article [9] developed a broadband
coherent orthomode transducer based on a coax-
ial quad-ridged waveguide for the operating fre-
quency range 3.4-54 GHz. The orthomode
transducer's reflection coefficient does not ex-
ceed -24 dB; the cross-polar discrimination
(XPD) exceeds 38 dB. Developed orthomode
transducer is used in dual-polarization multi-
band antennas.

The article [10] proposes a new waveguide po-
larizer with irises for the operating C-band. The
30% operating fractional bandwidth provides a
reflection coefficient of =40 dB and a cross-polar
discrimination level of -35 dB. In articles [10,
11], a polarizer based on a square waveguide
with irises for the Ku-frequency band was devel-
oped. The square waveguide polarizer with four
irises provides VSWR less than 1.24. Its differen-
tial phase shift is 90°+3.5°. The axial ratio is less
than 0.53 dB. The XPD is higher than 30.3 dB. In
[13], the authors used the transverse-modal
matching technique in partial regions to analyze
coaxial ridged waveguides used to develop the
polarisation processing devices. The article [14,
15] is devoted to considering eigenmodes of co-
axial quad-ridged waveguides utilizing integral
equations. This method allows taking into ac-
count the singular behavior of the fields on the
edges of waveguides. Calculations confirm the
reliability of the obtained results based on the
finite differences technique. The article [16] pre-
sents the feed system's design for reflector an-
tennas of dual circular polarisation satellite
communication appliances. The feed system has
been optimized for the operation in extended C-

Section “Technics”

band 3.4-4.8 GHz. VSWR of the development sys-
tem is less than 1.14, and its XPD is higher than
30 dB. Paper [17] contains the development of a
mathematical model of sectoral ridged wave-
guides using the integral equation technique.

The article [18] contains wave propagation in
periodically loaded waveguide structures with
cylindrical posts. Theoretical and experimental
investigations of semi-periodic systems and their
scattering matrices are performed. Article [19]
offers the results of testing and numerical simu-
lation of the reactance of posts in a circular
waveguide. The reactance is a function of the
waveguide and post dimensions and frequency,
and the results presented are useful in the design
of a variety of circular waveguide devices. The
paper [20] shows scattering characteristics of a
radially directed thin post in a circular wave-
guide using moments. Electric-type dyadic
Green's function has been used to compute the
scattered field in a circular waveguide consider-
ing the current variation in the post's axial direc-
tion. In the article [21], the authors analyzed
three transverse cylindrical posts in a rectangu-
lar waveguide. It is shown that a relatively large
shunt reactance range is achievable compared to
that from a single variable-length post. The au-
thors of [22] proposed a high-speed electromag-
netic analysis of substrate integrated waveguides
and substrate integrated slab waveguides. The
developed method is used for the accurate and
fast analysis of structures composed of metallic
and dielectric posts in a parallel-plate waveguide
environment. The article [23] analyzed function-
al post-wall waveguides formed by periodically
distributed dielectric centers. The developed
formulation is accurate and numerically very
fast. Our investigations' final goal is to realize the
available dielectric post-wall waveguide-based
filters, which are expected to have a practical ap-
plication in the THz region. A compact circular
waveguide polarizer with a higher-order input
mode (TMO01) is presented in this paper [24]. The
proposed design consists of a triangular metallic
plate for TMO1-TE11 (linearly polarised) mode
conversion and metallic posts loading for linear
TE11 to circular TE11 polarisation conversion.

The article [27] presents a polariser's design in a
circular waveguide with irises realized using
slots. The polariser can be reconfigured by rotat-
ing the irises relative to each other, providing the
polarisation plane's rotation up to cross-one. Be-
ing relatively narrowband, the polarizer has a
longitudinal dimension Ao/50-A0/10. Article [28]
presents the design, development, and character-
ization of compact wideband three-dimensional
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(3-D) printed circular waveguide-based polariser
operating in Ka-band (28-34 GHz). The polariser
structure is investigated using fundamental and
higher-order modes, based on which a simplified
equivalent structure is derived, giving physical
insight into its mechanism of operation. The de-
sign consists of a pair of radially opposite
grooves inside a circular waveguide and excited
using a coaxial probe, making the design simple
and highly compact compared to other conven-
tional circular polarizers.

The article [25] presents a novel broadband sep-
tum polariser with a relative bandwidth of
37.8%. It is enabled by using an equilateral trian-
gular standard port waveguide, which guaran-
tees the most extensive possible frequency range
between fundamental and next higher-order
mode cutoff. The authors developed polarisers in
the field of 75-110 GHz and 18-26 GHz. Such po-
larizers provided the axial ratio remains below
1.3 dB, whereas the input port isolation and the
input return loss exceed 17 and 15 dB, respec-
tively. The authors [26] developed and optimized
Q- and K-band waveguide polarizers with longi-
tudinal septums of constant thicknesses. The op-
timal designs and their electromagnetic perfor-
mance were analyzed for fractional bandwidths
from 5% to 20% using the frequency domain's
finite element method.

Article [29] presents a new phase shifter with
two waveguide posts based on substrate inte-
grated waveguide technique. Phase shifting is
achieved by changing the diameter and metallic
inductive positions inserted in the substrate in-
tegrated waveguide substrate. In article [30], a
tunable phase shifter's design in a waveguide-
based on two metal posts is proposed. The
measured return loss and phase performances of
this prototype are compared with the phase
shifter's simulated full-wave response. The pro-
posed waveguide component shows a great ap-
plication potential in beam steering phased ar-
rays implemented in waveguide technology.

The performed review demonstrates that polar-
isers based on a waveguide with posts is the
simplest from the design point of view and pro-
vides the tuning option. It can improve the econ-
omy of information resources in satellite antenna
systems. Therefore, this article is devoted to de-
veloping a new mathematical model for a polar-
iser based on a square waveguide with three
posts. Such a model allows performing the analy-
sis and optimization of matching and polarisation
characteristics.

Section “Technics”

RESULTS

Mathematical model of tunable waveguide
polarizer

The design of the waveguide polarizer is shown
in Figure 1. The structure contains two posts of
height h: and diameter d, one position of height
hz and diameter d, the distance between the cen-
ters is . Moreover, the height of the central post
hz is greater than the other posts h:.

A
\

Figure 1 - Polariser design based on a waveguide
with three posts

The presence of a cylindrical post allows you to
adjust the device's characteristics by changing
the post's length.

Figure 2 shows the electric field vectors' spatial
location for vertical and horizontal polarisations
at the square waveguide polariser's ports.

We represent a polariser with an equivalent cir-
cuit using the theory of microwave circuits (Fig-
ure 3). Figure 3a shows an equivalent circuit of a
polariser model with three capacitive posts. Fig-
ure 3b shows an equivalent circuit of a polariser
model with three inductive posts. The identical
circuit model with inductive seats will have only
one regular transmission line [31-32]. The posts
are perpendicular to the electric field lines, and
the bases are not high relative to the wall size.

Thin inductive posts weakly influence the electric
field vector's fundamental electromagnetic mode
perpendicular to the post axis. Consequently, the
equivalent circuit of a waveguide with inductive
posts is as shown in Figure 3b.
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a) horizontal polarization

b) vertical polarization

Figure 2 - Electric field vectors at the ports of the square waveguide polariser

______________________________

[Tz4] i [Tz i [Tx3] i 7] i [Tzs]
o | | : : L

b)
Figure 3 - Equivalent circuit models of the waveguide polariser
a) with three capacitive posts; b) with three inductive posts

The following expression connects the wave scat-

221 TZZZ

Tsu Ty
tering and transmission matrices of the two-port [TZ] =[T]-[To][Ts] - [Ta] [Ts] = {T . 12}’ (2)

device (1):

[SZ:IZ|:8211 8212:|:i|:-r221 |T| i|, (1) where

Syar Sya2] Tsu| 1 Ty 1[2+Yy
where |T| is a determinant of the transmission [Tl] - [TS] - 2 Yo,
wave matrix.

We form_ general wave scattering r_natri_ce_s based [TS] _ 1 2+ Yp2 _YIO
on the microwave theory [36], having divided the 2 _Yp2 2_Y

equivalent circuit of the polariser into smaller
courses. In the case of capacitive posts (Fig-
ure 3a), we obtain (2):
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where Ypl and sz are the conductivity of the

posts, 91 is electric line length.

The electric length of a regular transmission line
in the case of capacitive posts:

27l
0 =—, 3
177 (3)

g

where ﬂg is the wavelength in the waveguide.

The wavelength in the waveguide:

, (4)

where A, is the wavelength in the free space;

A is the cutoff wavelength.

The expression determines the conductivity of
the post [33]:
v _ i A, [1—cos(kh, )] (5)
Pa’k(a-r(2+ cos(2kh,)) —In(a/ r)sin(2kh,) ’

where a is the length of the wall of a square
waveguide; hp is the height of the post in the

waveguide; K is wave number; I is post radius.

Figure 4 presents a capacitive post in a rectangu-
lar waveguide.

2r A

L Y

a

A

[
|

Figure 4 - Capacitive post in a rectangular wave-
guide
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Figure 5 shows the dependence of the module of
the conductivity of the posts on the frequency.

2.0
B
:E 1.5
g
E
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b 1
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= .,
0.0
0 5 10 15 20

Frequency, GHz

Figure 5 - Dependence of the module of the
conductivity on frequency

In Figure 5, we can see that the module of the
conductivity of the middle post 2 is greater than
the module of the conductivity of the extreme
point of curve 1. This indicates that the medium
post has a more substantial effect on the elec-
tromagnetic characteristics of the polariser.

In the case of inductive posts, the total wave
transmission matrix is determined as follows:

T
m}(@

Tyo1 Tso

6, T
[Tz]: € O :|: 211
0 el

where 6, is electric line length.

The electric length of a regular transmission line
in the case of the inductive posts is as follows:
27l
/19

The main characteristics of the polariser are as
follows [34, 35]: phase-frequency dependences,
matching, and polarisation characteristics. Phase
and matching characteristics are the differential
phase shift and the voltage stand wave ratio
(VSWR). The polarising elements of a polariser
are the axial ratio and the cross-polar discrimina-
tion (XPD).

5005



Traektorid Nauki = Path of Science. 2020. Vol. 6, No 11

ISSN 2413-9009

The expression determines the differential phase
shift:

AQ=Qsoc—Psorr (8)

where @s,, - is a phase of the parameter SleC

of the total wave scattering matrix for the model
with capacitances; ¢s,, is a phase of the pa-

rameter SleL of the general wave scattering
matrix for the model with inductances.

The formula determines VSWR:
VSWR = 1+]S;,| |/[1-[Sy|]. 9)

The axial ratio is determined as follows:

A2 +B% +A + B* + 2A%B2 cos(Ap) | (10)

r:10Ig 2 2 4 4 2n?2
A% +B% - \|A* 1+ B* + 2A2B2 cos(Ap)

where A=1, B =|521|.

The formula calculates XPD:

XPD = 20|g[(1o°-05r +1) / (L0005 —1)]. (11)

Figure 6 shows the differential phase shift char-
acteristics of the mathematical model, and Fig-
ure 7 shows the matching parts of this model.

Figure 6 demonstrates that the maximum devia-
tion of the differential phase shift from 902 is
4.79. Figure 7 shows that the full value of VSWR is
1.20.
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Figure 6 — Dependence of the differential phase shift
of the polariser
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Figure 7 - Matching characteristic of the
mathematical model

Figure 8 shows the polarisation characteristics of
the mathematical model. Figure 8 represents the
axial ratio's dependence on the frequency, and
Figure 8b illustrates the support of the XPD on
the frequency.
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Figure 8 - Polarisation characteristics of the
mathematical model
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Figure 8a contains the axial ratio's dependence
on the frequency, and Figure 8b includes the reli-
ance of the XPD on the frequency. In Figure 8, we
see that at a frequency of 8.5 GHz the axial ratio
acquires its maximum value of 0.77 dB. Also, at
this frequency, the XPD receives a maximum
weight of 29 dB.

Thus, within the operating frequency range of
8.0-8.5 GHz, the optimized polariser based on a
square waveguide with three posts provides the
following characteristics: VSWR for the main
modes of horizontal and vertical polarisation is
less than 1.29, the differential phase shift is with-
in 90°+4.79, the axial is less than 0.77 dB, the XPD
is higher than 29 dB.

Analysis of the model based on the finite integration
technique

Figure 9 and Figure 10 show the phase and
matching characteristics of the polariser. Figure 9
contains the differential phase shift's dependence
on the frequency, and Figure 10 includes the
support of VSWR on the frequency in the operat-
ing frequency range from 8.0 GHz to 8.5 GHz.

Figure 9 demonstrates that the maximum devia-
tion of the differential phase shift from 902 is
5.29. Figure 10 shows that the full value of VSWR
is 1.3.

Figure 11 shows the device's polarization charac-
teristics in the operating frequency range from
8.0 GHz to 8.5 GHz. Figure 11 contains the axial
ratio's dependence on the frequency, and Figure
11b includes the reliance of the XPD on the fre-
quency. The Figure shows that at a frequency of
8.0 GHz, the axial ratio acquires its maximum
value of 0.81 dB. Also, at this frequency, the XPD
accepts a maximum weight of 31 dB.

Differential phase shift, deg.

85
8

8.1 82 83 8.4 8.5
Frequency, GHz

Figure 9 - Dependence of differential phase shift on
frequency
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Figure 10 - Dependence of VSWR on frequency

Figure 11a shows that the axial ratio's minimum
value is 0.06 dB at a frequency of 8.25 GHz. At the
same frequency, the XPD is 48.4 dB. At the mini-
mum frequency of the range, the axial ratio has a
value of 0.68 dB, and the XPD is equal to 28 dB.

Axial ratio, dB

0 ; ; ; : ; i i ; ;
8.0 8.1 8.2 8.3 8.4 85
Frequency, GHz

-50 ] i
8.0 8.1 8.2 8.3 84 85
Frequency, GHz
b)
Figure 11 - Polarisation characteristics of the
prototype

Thus, within the operating frequency range of
8.0-8.5 GHz, the optimized polariser based on a
square waveguide with three posts provides the
following characteristics: VSWR for the main
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modes of horizontal and vertical polarisation is
less than 1.3, the differential phase shift is within
90°+5.29, the axial is less than 0.81 dB, the XPD is
higher than 26.5 dB.

Comparison of both theoretical models

The optimized polariser sizes are summarised in
Table 1.

Table 1 - Sizes of the optimal X-band waveguide iris
polarizer obtained by the developed mathematical
technique and by the finite integration technique

Table 2 - Characteristics of the optimal X-band
waveguide iris polarizer obtained by the mathemati-
cal model and the numerical model.

. Mathematical |Numerical
Size name

model model
Size of square a=245 a=25,0
waveguide walls, mm
Height of the lowest hy=4 4 hi=4,8
posts, mm
Height of the medium hy=71 hy=6,9
post, mm
The gap between the 1,=7.9 1,=7.6
posts, mm
The thickness of all w=38 w=4,0
post, mm

The results were obtained using the developed
mathematical technique and the finite integra-
tion technique in the operating X-band 8.0 - 8.5
GHz.

Table 2 compares the polariser's characteristics
for the mathematical model and the numerical
model by finite integration technique.

The small differences in sizes and characteristics
given in the tables can explain that the mathe-
matical and numerical models are based on dif-
ferent numerical methods. As we can see, the
matching and polarisation characteristics of the
mathematical model and numerical model simu-
lated using finite integration technique coincide
with relatively high accuracy.
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Abstract. Models in behavioural relationship marketing suggest that relations
between the customer and the company change over time as a result of the
continuous encounter. Some theoretical models have been put forward
concerning relationship marketing, both from the standpoints of consumer
behaviour and empirical modelling. In addition to these, this study proposes the
hidden Markov model (HMM) as a potential tool for assessing customer
relationships. Specifically, the HMM is submitted via the framework of a Markov
chain model to classify customers relationship dynamics of a telecommunication
service company by using an experimental data set. We develop and estimate an
HMM to relate the unobservable relationship states to the observed buying
behaviour of the customers giving an appropriate classification of the customers
into the relationship states. By merely accounting for the functional and
unobserved heterogeneity with a two-state hidden Markov model and taking
estimation into account via an optimal estimation method, the empirical results
not only demonstrate the value of the proposed model in assessing the dynamics
of a customer relationship over time but also gives the optimal marketing-mixed
strategies in different customer state.

Keywords: customer’s relationship management; hidden Markov model; Markov
chain; transition probability; estimation.

INTRODUCTION

In interactive marketing, the lifetime value of a
customer is very vital and useful, especially given
the fact that we are in the age of relationship mar-
keting [27]. An essential attribute of service qual-
ity is the direct interaction with customers and
having customer-oriented behaviours [29]. Cus-
tomer relationship management (CRM) is a set of
process and enabling systems supporting a busi-
ness strategy to build long term, profitable rela-
tionship with the customers [23]. For [6] CRM is a
customer-focused business strategy that creates
and adds value to the company and its customers.
The author [9] presents the usefulness of CRM for
some managerial problems, chiefly the budgeting
of marketing expenditures for customer acquisi-
tion. CRM is also used to allocate spending across
media (mail vs telephone vs television) and pro-
grams (gift vs special price); it furthermore in-
forms decisions for retaining existing custom-
ers [18]. Author [19] avers that its use helps firms
to achieve a strategic competitive advantage. It
had developed as an approach based on maintain-
ing positive relationships with customers,
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increasing customer loyalty and expanding cus-
tomer lifetime value [2].

Despite the wide adoption of CRM in the business
world, the academic community has been lagging
in developing models that could help businesses
analyze transaction data to assess customer rela-
tionships and put forward a support system for
marketing decisions.

Lately, marketing modellers started to address
this gap by developing models of customer life-
time value [15, 28, 31]. However, far less attention
has been given to modelling the dynamics of cus-
tomer relationships and the effect of relationship
marketing actions on customer-brand relation-
ships and the customer’s choice behaviour.

In addition to the many available tools to assess
customer relationships, one useful tool is the hid-
den Markov model (HMM). HMMs are widely
used in science [22], engineering [29] and many
other areas [26] and have been successfully ap-
plied in engineering problems such as speech
recognition [30]. Advanced models such as
higher-order HMM with applications in DNA se-
quences can be found in [7]. Authors [33]
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proposed a methodology based on Partially Ob-
servable Markov Decision Processes (POMDPs)
with general state and action spaces, under a frac-
tional discounted criterion, a model that combines
the Hidden Markov Models with the Markov Deci-
sion Process by capturing both dynamics that de-
pend on unobserved states and effects of deci-
sions over time. However, not much work has
been done in the field of marketing science.

In an interest in finding patterns in customer rela-
tionships and discovering hidden relationship
states, this study focuses on the use of the HMM to
capture the correct dynamic buying behaviour of
customers to services provided by a telecommu-
nication company in Nigeria, proceeding also to
find their relationship state over some time. With
the relationship states being a finite set which fol-
lows the markovian property, transitions be-
tween states are determined by the history of in-
teractions between the customers and the brand.

Related Literature

Research in the area of relationship marketing has
been emerging in the past decade, both from the
consumer behaviour perspective [14] and the em-
pirical modelling perspective [4, 28, 34]. Our focus
will be on those relevant to this research.

Authors [17] applied the probabilistic method of
Markov chain to the systematic study of brand
switching and brand loyalty. After that this appli-
cation developed slowly. Researchers tried to use
it in other dimensions of CRM, such as analyzing
and predicting unique customer behaviour [12,
29]. Authors [37] applied a Markov chain model in
quality function deployment to analyze customer
requirements. Their proposed approach provides
a decision-maker to investigate and then satisfy
both present and future customers’ needs. There
probabilistic nature of Markov chain has a crucial
impression on decision making [25]. Authors [20]
proposed a data mining model that considers e-
customer activities through a discrete-time semi-
Markov process. Researchers [21] use this model-
ling technique in a macro marketing decision
level, applying the Markov decision process to
forecast markets share and determine customer’s
decision pattern in the diverse circumstances that
are common.

Authors [28] constructed and estimated a nonho-
mogenous HMM to model the transitions among
hidden relationship states. They used HMM to
overcome the problem of the unobserved state, as
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well as to describe a set of hidden conditions and
changes between them; also, they translated these
hidden states into observed customers’ behav-
iours. HMM often encountered researchers with
estimating the models’ parameters. There are sev-
eral estimation methods and algorithms, such as
expectation-maximization (EM). Authors [36]
used this algorithm to estimate HMM’s parame-
ters and utilized the Viterbi algorithm to find
some path which was describing customers mi-
gration pattern in an online retailer. Also, [32] ac-
cording to Bayesian rules obtained the conditional
probability and calculated the Equation that was
referred as likelihood function and then designed
a classifier based on HMM for discovering which
customer is loyal and which is not dedicated. Au-
thors [10, 24] used HMM as a portfolio optimiza-
tion technique. Their basic idea is to describe the
essential movement of the stock price using HMM
and to calculate the optimal portfolio using HMM'’s
recursive algorithms. Authors [37] constructed a
specific HMM for web browsing, which could pro-
spect whether the users have the intention to pur-
chase in real-time. It can be useful to be ready for
customers’ needs in the buying process and pre-
dicting repetitive customer attitude [5, 16, 29].

Model Development

The hidden Markov model. Although initially intro-
duced and studied as far back as 1957 and early
1970, the recent popularity of statistical methods
of HMM is not in question. An HMM is a bivariate

k20 Where {Xk}kZO

is a homogeneous Markov chain which is not di-
rectly observed but can only be observed through

discrete-time process {X,,Y,}

{Yk }1@0 that produce the sequence of observation.
{Yk }'@0 is a sequence of independent random var-
iables such that the conditional distribution of Y,
solely depends on X, [1]. The underlying Markov
chain Xy o is called the state.

An HMM is characterized by the following: N , the
number of states in the model. We denote the

statesetas S ={S,S,,-:+, S\ }and the state at time
tas X, , X, €S.

The state transition probability distribution
a'ij = p(Xt = Sj:xtfl = S,) )

A={a.}where
@y} a;20,1<i,j<N
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The observation probability distribution B.
Y, ~g(Y,X,,B) Yo~ (Y, | X.B) is observation
density at time t, B={b;(k)} gives the condi-

tional probability distribution of each observation
symbol within a given hidden state with the defi-
nition of

b(1) = p{¥, [X, = s} denotes the k™ observa-
tion symbol per state.

The initial state distribution
r={r}, 7.=p(Xx =s),1<i<N. For conven-
ience, we used the compact notation A = (A, B, 7)

to indicate the complete parameter set of the
model. Given the form of the HMMs, the goal is to
find the best model for a given time series through
optimally  adjusting  model  parameters

A=(AB,7) [1].

Hidden Markov Model of Customer Relationships

The HMM presented here is an individual-level
model of buying behaviour. We consider a set of
customers, each of whom is involved in repeated
interactions of the service provided by a telecom-
munication company. Accordingly, we define a set
of hidden relationship states, which differ for the
strength of the relationship between the customer
and the brand and the conditional likelihood of
choice given the relationship state. A first-order
random walk model characterizes the stochastic
relationship-states model. The transitions be-
tween the Markovian states are probabilistically
determined and are affected by relationship en-
counters [28].

The proposed HMM consists of three main com-
ponents:

(1) the initial state distribution (),

(2) a sequence of random walk transitions (Q)
that is express in a probabilistic manner, the like-
lihood that the series of customer-brand interac-
tions in the previous period were strong enough
to transition the customer to an adjacent state,

(3) a vector of state-dependent choice probabili-
ties given the relationship states (m). The possi-
bility of observing a sequence of choices is defined
[28] by:

i v)

(Y =YY = Ya) = 1)
% |:P(Si1 = 51};11 P(S, =5, ‘Sit—l = St—l)i{ P(Yi =Y ‘Sit = S‘)}

1s,=1

M=z
X‘Mz

K
I

Section “Technics”

where,

S, is customer i’s state at time t in a Markov pro-
cess with N states, and Y, is customer i’s choice at
time t.

Following Equation (1) the three components of
the HMM are defined as follows:

1) The initial state distribution - the probability

that customer ! in state S at the time one can be
defined as:

P(S,=9)=r,.

2) The transitions - the probability that a cus-
tomer transitions from the state S,_; at the time
t-1 to state > at time t can be defined as:
P(Sy =5/Si.1 =S4) =0, - The transition ma-
trix is defined as,

State att
Stateatt-1 |1 |2 |3 .. |[N-1 |N
1 0y |9, |0 .. |0 0
2 U1 | G2 | Oy . |0 0
N 0 O O qNN—l qNN

where g =P(S, =s'|S,., =s) is the conditional

probability that individual I moves to state s' at
time U givenin state S atthe time t—1 and where
0<(Q <1 Vs,s'and X g, =1.

Following the random walk transition, all terms
that are two states or more away from the diago-
nal are set to zero. Each one of the matrix ele-
ments represents a probability of change to an ad-
jacent state or a likelihood of staying in the cur-
rent state.

3) The state-dependent choice shows the proba-
bility that the customer will choose the product at
time t conditioned on her state is defined [28] as:

P(Yit = 1‘Sit = St) = mist

Most times, the model parameters are obtained by
using the EM algorithm, which results in a
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nonlinear optimization problem [7, 22, 28]. Still,
the EM algorithm does not work for the HMM
here, so an optimal estimation method is used for
obtaining the transition probabilities among the
hidden states which guarantee convergence and
global optimum.

Estimation procedure

Here, the work presents the procedure used to es-
timate the model described above. In choosing the
estimation procedure, we focus on properly ac-
counting for observed and unobserved heteroge-
neity. An optimal estimation procedure, according
to [8], is used to estimate the model. The parame-
ter estimation method is an HMM with two hidden
states and two observable states.

The number of m hidden states and the stationary
distribution of the hidden states is given by:

at :(al’aZ’.”’am)

The number of n observable state and the station-
ary distribution of the observable states is

(pil, pi2,..., pin).

Given an observed sequence of the observable
states, the occurrences of each state in the series
are calculated and hence the experimental distri-
bution g. If the hidden stats are ignored, the visual
states follow the one-step transition probability
matrix:

o a 0 Pu Pa = Pm
D, = 0{1 0{2 0‘.2 p.12 p.22 pr.r|2 _ D
Oy Qn Oy ) \ P Pop Pin 1
where

m m m T
p :(Zak Pers 22 A Prar =1 2 O pkn)
k=1 k=1 k=1

pP,p=p and kglpk:l

The vector p is the stationary probability distribu-

tion of P2. Therefore, the transition probabilities
of the hidden states ¢, = (o, @0, -, ;)

Section “Technics”

are obtained by solving miz [p- q||§

subject to 3 o, =1 and o 20
k=1

This is a standard constrained least square prob-
lem when ||| is chosen to be the square of the L2-
norm. When ||| is determined to be L1-norm or

the La? z-norm, the resulting optimization prob-
lem are transformed into a linear programming
problem.

For the model having two hidden states (m = 2),

a l1-«o
= a l-a p p = P 1
P, =| . (11 12 1)2 Ip

: : P P - Pon :

g l-«o 1
where

p=(apy+1-a)py, ap,+
(A=) Py, apy, +(L-a)p,

p,p=p and épsl

and therefore p is the steady-state probability
distribution.

Given the observed distribution q of the observa-
ble states, then & is estimated by the following
minimization problem [8]:

min

"lo-dl,

0<a<l0 =a =<1

subject to or equivalently

n

ngﬂsq Z {a plk + (1_ a) p2k - qk}2 min
= 0=a=1

Z(qj - p2j)(p1j - pzj)
r=22

2

Z(plj - pzj)
j=1

Let
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Then the optimal value of ¢ is given as follows:

0 if <0
a=47 O<r<l

1 ifr>1
noting that

_<@-p).(p-py)> _[a-p7,c0s9)
<(p1_p2)v(p1_p2)> le—pzuz

Here, <...,--->is the standard inner product on
the vector space R,

P, = (pn’ UTERRRE pln)T and p, = (p21’ UYIRE p2n)T

0 is the angle between the vectors (q— p,) and
(pl - pz) .

Empirical Results and Discussion

Data Employed. The data records two services of-
fered by a telecommunication company in Lagos
State, Nigeria and represented by ‘V’ (voice) and
‘D’ (data). From the customer database, infor-
mation is obtained on the expenditure distribu-
tion of 93 randomly chosen customers on these
services for four months. The customers are clas-
sified into two groups based on responses ob-
served. The data is split into two, which is the
‘train data’ to build an HMM and the ‘test data’ to
validate the constructed HMM. Given the expendi-
ture distribution of a customer observed from the
customer’s sequence of purchases, and the aver-
age expenditure distributions, the estimation pro-
cedure above is used to compute the transition
probability a in the hidden states. The parameter
estimation procedure is done using the R statisti-
cal software.

Through observing the responses of customers,
customers are classified into two groups, among
which 60 customers being loyal (Group 1) and the
other 33 customers not-loyal (Group 2). For the
train data, two-third of the customers are ran-
domly selected from Group 1 and Group 2. This
implies that for the train data, 40 customers are
randomly selected (these customers are labelled
in the first 40 customers in Table 1) from Group 1,
and 22 customers are selected from Group 2. The
remaining 20 customers from Group 1 and 11
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customers from Group 2 are used for validating
the constructed HMM. An HMM of two observable
states (V and D) and two hidden forms (Group 1
and Group 2) is built. From the information of the
customers in Group 1 and Group 2, the probability
distributions of customers’ purchases and the
emission probability distributions for both groups
are computed in Tables 1 and 2.

Table 1 - Probability distribution of observations
(Two-third of the data used to build the HMM)
Customer| V D Customer| V D
3 0.96]0.04 |21 52 1.000.00
8 0.99/0.01 |22 55 1.000.00
12 0.81/0.19 (23 56 0.85/0.15
19 0.92(0.08 | 24 58 0.96 | 0.04
1.000.00 | 25 59 1.00]0.00
23 0.94(0.06 | 26 61 0.93/0.07
24 1.00|0.00 |27 65 0.950.05
25 0.88]0.12|28 66 0.88]0.12
1.000.00 | 29 67 0.94|0.06
10 29 0.98]0.02 |30 68 0.980.02
11 32 0.98(0.02 |31 69 1.00]0.00
12 33 0.99/0.01 |32 71 1.000.00
13 34 0.91/0,09 33 79 1.000.00
14 36 0.98]0.02 |34 86 0.86]0.14
15 37 0.91]0.0935 87 0.98]0.02
16 38 0.960.04 |36 90 1.000.00
17 39 0.95|0.05 |37 92 0.99|0.01
18 42 0.90]0.10|38 93 1.00]0.00
19 49 0.80]0.20 |39 95 0.84/0.16
20 51 0.9710.03 | 40 96 1.000.00

QRN (O |UT | [ W
N
(e}

O
N
)}

41 1 0.17]0.83|52 60 0.63|0.37
42 2 0.28]0.72 |53 73 0.51]0.49
43 6 0.43]0.57 |54 74 0.04]/0.96
44 7 0.72/0.28 |55 81 0.74]0.26
45 11 0.76]0.24 |56 82 0.08|0.92
46 17 0.78]0.22 |57 83 0.08]0.92
47 30 0.760.24 |58 88 0.39]0.61
48 46 0.65]0.35|59 94 0.57]0.43
49 48 0.4410.56 |60 97 0.29|0.71
50 50 0.59/0.41 |61 99 0.53/0.47
51 54 0.7 | 0.3 |62 100 0.56]0.44

Table 2 - Emission probabilities

Group V D
1 0.95 0.06
2 0.49 0.51

To find the corresponding optimal state given the
observation sequence, the transition probability
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& in the hidden states is computed with the func-
tion ‘optimize’ after defining a process & which is

..n
min

0<a<l _:1{a Py + (1= ) Py — 1, }2

where P is the stationary distribution,

P = 0949752 +0.48636(1-?) 0.050252 +
0.51363(1- &)

and q is the probability distribution of the obser-
vation sequence of each customer.

Table 3 - Train data - Transition probability « in the hidden states

Customer \% D o Customer \% D o
1 3 0.96 0.04 1.00 21 52 1.00 0.00 1.00
2 8 0.99 0.01 1.00 22 55 1.00 0.00 1.00
3 12 0.81 0.19 0.70 23 56 0.85 0.15 0.78
4 19 0.92 0.08 0.94 24 58 0.96 0.04 1.00
5 20 1.00 0.00 1.00 25 59 1.00 0.00 1.00
6 23 0.94 0.06 0.99 26 61 0.93 0.07 0.96
7 24 1.00 0.00 1.00 27 65 0.95 0.05 1.00
8 25 0.88 0.12 0.85 28 66 0.88 0.12 0.85
9 26 1.00 0.00 1.00 29 67 0.94 0.06 0.98
10 29 0.98 0.02 1.00 30 68 0.98 0.02 1.00
11 32 0.98 0.02 1.00 31 69 1.00 0.00 1.00
12 33 0.99 0.01 1.00 32 71 1.00 0.00 1.00
13 34 0.91 0,09 091 33 79 1.00 0.00 1.00
14 36 0.98 0.02 1.00 34 86 0.86 0.14 0.81
15 37 0.91 0.09 0.91 35 87 0.98 0.02 1.00
16 38 0.96 0.04 1.00 36 90 1.00 0.00 1.00
17 39 0.95 0.05 1.00 37 92 0.99 0.01 1.00
18 42 0.90 0.10 0.89 38 93 1.00 0.00 1.00
19 49 0.80 0.20 0.68 39 95 0.84 0.16 0.76
20 51 0.97 0.03 1.00 40 96 1.00 0.00 1.00
41 1 0.17 0.83 0.00 52 60 0.63 0.37 0.31
42 2 0.28 0.72 0.00 53 73 0.51 0.49 0.05
43 6 0.43 0.57 0.00 54 74 0.04 0.96 0.00
44 7 0.72 0.28 0.50 55 81 0.74 0.26 0.55
45 11 0.76 0.24 0.59 56 82 0.08 0.92 0.00
46 17 0.78 0.22 0.63 57 83 0.08 0.92 0.00
47 30 0.76 0.24 0.59 58 88 0.39 0.61 0.00
48 46 0.65 0.35 0.35 59 94 0.57 0.43 0.18
49 48 0.44 0.56 0.00 60 97 0.29 0.71 0.00
50 50 0.59 0.41 0.22 61 99 0.53 0.47 0.09
51 54 0.7 0.3 0.46 62 100 0.56 0.44 0.16

This value of « was used to classify a customer: if
a is close to 1, the customer is likely to be a loyal
customer, and if a is close to 0 then the customer
is expected to be a not-loyal customer. Based on
the values of a for all the 62 customers listed in ta-
ble III, the values of a of the first 40 customers falls
under Group 1 as it lies in the interval [0.68, 1.00].
In contrast, the importance of a between [0.00,
0.63], of the remaining customers, falls under
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Group 2. Thus, the two groups of customers are
separated by setting the cutoff value  to be 0.67.

Furthermore, the decision rule is that a customer
is classified to Group 1if & > /3, otherwise the cus-
tomer is classified to Group 2.

Table 4 shows the HMM and the decision rule ap-
plied to the “test data” among which contains 20

customers belonging to Group 1 and 11 belonging
to Group 2.
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Table 4 - The remaining one-third of the data for the validation of the HMM
Customer V D a Customer V D a
1 9 1.00 0.00 1.00 11 |44 0.97 0.03 1.00
2 10 1.00 0.00 1.00 12 | 45 0.94 0.06 0.98
3 13 0.85 0.15 0.78 13 |53 0.92 0.08 0.94
4 16 0.90 0.10 0.89 14 |57 0.96 0.04 1.00
5 22 1.00 0.00 1.00 15 |63 0.92 0.08 0.94
6 27 0.97 0.03 1.00 16 | 64 0.97 0.03 1.00
7 28 0.95 0.05 1.00 17 |72 0.83 0.17 0.74
8 31 1.00 0.00 1.00 18 |77 0.86 0.14 0.81
9 35 0.80 0.20 0.68 19 |84 0.85 0.15 0.78
10 |41 0.98 0.02 1.00 20 |98 0.98 0.02 1.00
21 | 4 0.64 0.36 0.33 27 | 47 0.51 0.49 0.05
22 |5 0.35 0.65 0.00 28 | 62 0.47 0.53 0.00
23 |18 0.78 0.22 0.63 29 170 0.58 0.42 0.20
24 |21 00.57 0.43 0.18 30 |76 0.58 0.42 0.20
25 |40 0.63 0.37 0.31 31 |78 0.77 0.23 0.61
26 |43 0.77 0.23 0.61
Table 5 - The transition probability It also showed .a_76% probability of an unloyal
States 1 > customer remaining unloyal and 24% of an un-
loyal customer becoming loyal (see Table 5). This
1 0.94 0.06 . s
> 0.24 0.76 led to a higher possibility of an unloyal customer
: : becoming reliable than a loyal customer becom-
ing unloyal. Loyal and unloyal customers were
Table 6 - Stationary distribution separated usmg.cutoff Yalue 0.67 whlch implied
that a customer is loyal if & >0.67 and is unloyal
States 1 2 . .
if & <0.67. A likely future state for a loyal or un-
1 0.80 0.20 : . ) o
> 0.80 0.20 loyal customer is predicted with an 80% possibil-

Tables 5, 6 are the transition probabilities and the
long-term behaviour of the hidden Markov chain.
The pattern of the one-step transitions of the cus-
tomers based on their purchases with cutoff 0.67
separating the two related groups shows a higher
percentage of loyal customers and a frequent
movement from loyal customers to loyal custom-
ers.

Empirical Findings

Based on the analysis, the emission probability of
the observations showed a 95% probability of a
loyal customer making a purchase in service ‘V’
and a 49% probability of an unloyal customer
purchasing service ‘V’ (see Table II). In measuring
the loyalty of the customers to this service, the
transition probability showed a 94% probability
of a loyal customer remaining loyal and a 6%
probability of a loyal customer becoming unloyal.
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ity of a loyal customer remaining loyal and a 20%
possibility of an unloyal customer remaining un-
loyal (see Table 6).

CONCLUSION

This study is based on modelling customer rela-
tionships as hidden Markov chains. The im-
portance of good customer relationships to any
company cannot be over-emphasized. Every busi-
ness requires customers, but it is not enough to
have customers, companies must be able to man-
age their customers and build good relationships
with them. In this study, a Hidden Markov model
(HMM) is utilized to study customer’s relationship
dynamics of a telecommunication service com-
pany using data on purchases made by these cus-
tomers. The HMM developed in this research
helped to relate the relationship-states Markov
chain process to the observed buying behaviour
by identifying customers purchases for two ser-
vices provided and then obtained the hidden rela-
tionship states of customers through the observed
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sequence of investments made over some time.
The customers were further classified as loyal or
not based on these relationship states. By ac-
counting for the functional and unobserved rela-
tionship with a two-state hidden Markov model
and taking estimation into account via an optimal
estimation method for the transition
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