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Abstract

This article presents the results of a study of 20 foreign potato breeding lines for resistance to
dry fusarium rot. When artificially infecting the tuberous discs of the studied potato cultivars with a
suspension of Fusarium spp spores in laboratory conditions, it was found that most of the studied
genotypes had a high degree of resistance to this disease. Of the 20 potato samples studied, 2 lines
had a very high, 11 lines had a high, 4 lines and 1 control variety had a relatively high, 1 line had an
average and 1 line had a low degree of resistance to dry fusarium rot

AHHOTANUA

B nmanHoO# cTathe mpeacTaBieHbl Pe3yNbTaThl HccienoBanus 20 3apyOeKHBIX CEEKIIMOHHBIX
TMHUHA KapTodens Ha ycToHuMBOCTH K cyXxoi ¢y3apuo3Hoil rHuaM. Ilpu HCKycCTBEHHOM
MH(PUITIPOBAHUH KITYOHEBBIX JTHUCKOB HCCIEAYEMBIX COPTOOOPAa3IoB KapTodensi CyCleH3UeHl Crop
Fusarium spp. B 1ab0paTOpHBIX YCIOBUSAX YCTAHOBJICHO, YTO OOJBIIMHCTBO U3y4YaeMbIX TEHOTHUIIOB
o0J1a/1a1 BBICOKOM CTETIEHBIO YCTOMYMBOCTH K JaHHOMY 3aboneBanuio. M3 20 n3yuyaembix 00pa3Lon
KapTodens - 2 TMHUU o0ajanu oueHb BbICOKOU, 11 MMHUI - BBICOKOH, 4 TMHUYU U | KOHTPOJIbHBIN
COPT - OTHOCHUTEJIBHO BBICOKOM, 1 JMMHMS cpeqHeil u 1 JTuHUS HU3KOW CTENEeHbI0 YCTOWYMBOCTU K
CyXO# (y3apHO3HOM THUIIH.

Keywords: resistance, inoculation, dry fusarium rot, variety, potato breeding lines, infestation,
degree of resistance.

KiroueBble cjioBa: yCTOWYMBOCTb, HWHOKYJALMUSA, cyxas (y3apuo3Has THUIb, COpT,
CCJICKIIMOHHBIC JINHUN KapTO(l)eJ'IH, IMOPa’)XCHHOCTh, CTCIICHD YCTOP'I‘-IHBOCTH.

BBenenne. Kaprodenp npuHAIIEKUT K YHCIY BaXKHEHIIMX MPOJOBOJILCTBEHHBIX U
TEXHUYECKUX KynbTyp. [lumieBas IIeHHOCTb KapTodens Ompenensercs ONTUMalbHBIM
COOTHOIIEHHEM OpraHMYEeCKUX U MUHEPAJIbHBIX BEIIECTB: €ro KIIyOHH coaepkat Butamunsl A, B, C,
PP u K [1]. B nocnennue roas! B Kazaxcrane HabmogaeTcs CylECTBEHHOE CHIKEHHE YPOXKAMHOCTH
1 KauecTBa KapTtodens. YpokalHOCTh KyJbTyp HE B IOJIHOM Mepe oOecneuuBaeT MoTpeGHOCTH
HAaCeJICHHUs, TaK KaK CpelIHss YypOKaHOCTh He MpeBblmaeT okoso 15-25 t/ra [2]. OcHOBHBIMHU
IPUYMHAMU OTHOCUTEIIBHO HU3KOH YpOXKaWHOCTH SIBJIAIOTCA HECOOJIOACHHE TEXHOJIOIMU
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BO3JIENIBIBAHUSL U YOOPKHU KYJIbTYpbI, a TAaK)K€ MOTEPH, BHI3BIBAEMBIE PA3IMYHBIMUA BPEAUTEISIMU U
Oone3nsamu. M3 HUX Hambojee pacmpocTpaHeHbl T'puUOHBIE Oose3Hu: (y3apro3Has U (HOMO3HAs
THHJIM, PU30KTOHHO3, (huToTOopo3, mapiia, MOTEpU OT KOTOPHIX MOryT mocturath 45-80 % [3].
®y3zapuo3Has cyxas THWIb SBJSIETCS OJAHOM M3 Haubosiee omacHbIX 0oJe3Hel KapTodens B Iepuo
XxpaHeHusi. bone3np Hanbosee xapakTepHa JJid Te€X KIyOHEH, YTO B KapKylO MOTOAY HCHBITHIBAIN
HEJIOCTAaTOK Biary [4].

@dy3apuo3Hasi THWIb MOpaXKaeT KaK TOBapHbIE KIIYOHU MPHU JIMTEIHHOM XpaHEHUU, TaK U
ceMeHHOW MaTtepuail. 3a0oJeBaHNE HAYMHACTCS B OCHOBHOM Ha KIIyOHSIX B BUJE TEMHBIX M BHAJIBIX
MOBEPXHOCTHBIX MsATEeH. B MsAkoTH KiyOHS HaOMIOJAIOTCS HEKPOTHMYECKHE YYaCTKU CBETJIOro,
KOPUYHEBOTO WM 4epHoro nsera. Korma rpub mporpeccupyer B KiyOHE, Ha €ro MOBEPXHOCTH
MOSIBJISIFOTCSL TPEIIMHBI U oOpa3yrorcss MopiiuHbl [5]. Crapble MepTBble TKaHHM MPHOOpPETAIOT
pa3nuYHbIC IBETA, B HUX 00Pa3yIOTCs MOJIOCTH, BEICTIIAHHBIC MUILICTUEM U CIIOPAMH, U OHU CyXHE U
[IEpOXOBaThIe 10 TeKCType [6].

Pon Fusarium oOb4HO XapakTepusyercsi ObICTPOPACTYIIIMMH KOJIOHHUSAMU OJICTHOW HITH SPKOH
OKpPAacKH C BOWJIOYHBIM BO3AYIIHBIM MHULEIHEM H JUPPY3HBIM WIH CIOPOJOXUAIBHBIM
criopoobOpazoBanueM.  Fusarium  Spp.  mpoayuMpyIOT ~ BepeTeHOOOpasHbie,  W30THYTHIC,
MHOTOCENTAaTHbIE MAKPOKOHUIUU C 320CTPEHHOM BEpXYIICUHOM KIETKOW U 3a0CTPEHHOM 0a3zaibHOU
KIJIETKOHM, MMCIOIICH BUI HOXKKH. Y HEKOTOPBIX BHIIOB 00pa3yroTcsi Oojiee MEJIKUE TIeperopordareie
MUKpOKOHHIMU. OJHAKO B 3aBUCUMOCTH OT BHJAa MOTYT TPUCYTCTBOBATH TOJCTOCTEHHbBIE
XJIAMUAOCTIOPHI [7].

CornacHo nuTepaTypHbIM TaHHBIM [8], B HACTOAIIEe BpeMs JOMUHUPYIOUTUMH BUIaMU B MUPE
spisitorest F.sambucinum (29,6%), F.Sambucinum (35,1%) u F.oxysporum (27,8%), kotopsie
BCTPEUAIOTCs MPUMEPHO C OJIMHAKOBOM 4acTOTOU. Takxke ycTaHOBIEHO, UTO F.0XySporum sisisiercs
OJTHUM M3 HauboJiee paclpoCTpaHCHHBIX BO30YAUTENCH CyXOil rHWIM KITyOHEH kapToderns B MUpe
[9].

Fusarium oxysporum coaep HT CJI0XKHYIO TPYIIITY BUIOB, KOTOPBIC SBIISIFOTCS TOBCEMECTHBIMHU
oOuTaTeNsIMU TMOYBBL. BOJBIIMHCTBO MaTOreHHBIX INTAMMOB TaKXke 00JalaloT MPEeBOCXOTHBIMHU
canpo(UTHBIMU CIIOCOOHOCTSIMHA ¥ MOTYT BEDKMBATh B BUJIE XJIAMHJIOCTIOP B TIOYBE U PACTHTEIBHBIX
OCTaTKax U JKUTh Y aJIbTCPHATHBHBIX X0351€B, HE BbI3bIBAs IBHBIX CUMIITOMOB 3a00neBanus [10].

VYBenm4yeHne npon3BOJICTBA KapTodenss HEeBO3MOXKHO 0€3 CHCTEeMaTHYECKUX Mep 3aIlUThl OT
CIIO)KHBIX MaroreHoB. OxHUM U3 Haubosee 3(p(PEeKTUBHBIX CHOCOOOB pelieHHs MpodsieM HoTepu
ypo’Kasi, CHIDKCHHSI KauyecTBa CEMSH M TOBApPHBIX KIIyOHEH KapToQens SBISIETCS CO3/aHHE COPTOB
KapTodens C BBICOKOH MNPOAYKTUBHOCTBIO M YCTOMUMBOCTBIO K (DUTONATOT€HAM pa3InyHON
STHOJIOTHH.

Llenbto NaHHON HAy4YHO-MCCIEIOBATENbCKONM pPAa0OOTHI SIBISETCS HM3yYeHHE YCTOHYHMBOCTHU
HOBBIX Ka3aXCTaHCKO-KUTAWCKHUX COPTOB M JIMHUU KapTodens K (UTOMATOreHHBIM IpudaM poja
Fusarium.

Metoasl u matepuadsbl. MccnenoBanus npoBoanian Ha 0ase 1adopaTopun OHMOTEXHOJIOTHH
pactenuil kadenps! «buosorus, 3amuTa U KapaHTUH pacTeHHUiD» Ka3axckoro arpoTexHHYEcKOro
uccienonarenbckoro ynusepcurera umenu C. CeiidyinHa B paMKax MEXIyHAPOJIHOM HayudyHOU
nporpammbl Ne3M/22 «Co3nanue NepcreKTHBHBIX JIMHUM KapTodens Ha OCHOBE IeHETHYECKHX
pecypcoB KHP u Pecniyommku Kazaxcrany.

B kauectBe 0OBEKTOB HCCIIENOBaHUS ObUIM HUCHONBb30BaHbl 20 pa3iaMYHBIX COPTOB H
CENIEKIMOHHBIX TUHMM KapTodersa: Amaamun (K-), Xisen 3, Xisen 6, Z-872-3, Z-872-4, Z-897-3, 17-
212-19, 17-213-1, 17-216-9, 17-223-10, 17-242-8, 17-250-10, 17-241-4, 17-205-6, 17-225-12, 17-
204-2, 19-1-4, 19-8-1, 19-14-4, 20-7-(3)B1Nel3. BeImieyka3aHHBIH CENEKIIMOHHBIA MaTepHa
BbIpaluBaics Ha 3kcriepuMenTansHoM yuactke TOO Arpodupmel «Green Star» LlenuHorpaackoro
pailoHa AKMOJIMHCKOW 00JacTH.

YucTele KyJIbTYpbl MUKPOMHIIETOB poja Fusarium BeiAeIsuN U3 MOPaKeHHOW TKaHW KITyOHEH
copra Xisen 3 u KyJbTUBHUPOBAIM Ha KapTodeabHO-II0Ko3HOM arape (PH 5.6) mpu Temmepatype
26°C u otHOCUTENbHOM BiakHOCTH 60-70%. TUIBI MaTOT€HOB OMPEAEIISUIA IO MOP(OIOTUIECKUM
XapaKTepUCTHKAM CIIOPOHOIIEHUS KOHUAMA TpPU MHUKPOCKOMHMYECKOM BCKPBITUH (MOJENb
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mukpockora Micromed P-1, ¢ yBenuuenuem B 40 u 100 pa3). BumoBoit cocraB ¢puTONAaTOTEHHBIX
rpubOB ompeaensii ¢ HucHojb3oBaHueMm omnpeaenutenein B.M. bumags u M.A. JlutBuHOBa B
COOTBETCTBHUH ¢ MeToaukoi [11, 12].

Jlnist ompesieNieHnst CTENeHN YCTOMUMBOCTH CEJIEKIIMOHHOTO MaTepHaia K cyxou (y3apuosHoi
THUJIM MHOKYJUPOBAIM KIyOHHU KapTodens. Otpesku kiayOHer nmpumepHo 0,5 ¢cM TOMIUHON ObLIH
MOMEIIeHbl B dYamku [leTpu Ha MOBEPXHOCTh (DUIBTPOBATBHOW OyMarn W HWHOKYJIHPOBAHBI
cycrieHsueii crop m3onaTa «Xisen 3» Fusarium B kornentpanun 1x10*konrnmuit/mn. TToBTopHOCTH
ONBITOB — TpexkparHas. KoHTponap - JucTWwIMpoBaHHas Boja. llepBelii 1eHb 00pasibl
MHKYOMpOBaJIM BO BIAXKHOM Kamepe, MOCIEAYIONIME ITHU - OCTaBAJIUCh B IOMELIEHUH C
temmeparypoit 20°C u BnaxHocThio 70%. Y4eT pe3ynbTaToB MpOBOAUIM HA 7-€ CYTKH. J{J1s OlleHKH
YCTOMYHMBOCTH COPTOB M JIMHUI KapTodels K (py3apro3y HCII0Ib30BAIOCh 9-0apHas mkana [13].

PesyabTaTsl u 00cy:xnenne. Ha nepBom sTane uccieqoBaHuil ObLIO MPOBEAEHO 0KHUBIICHUE
YHUCTOMN KynbTypbl u3osisTa Xisen 3. Ha pucynke 1 npencraBieHbl pe3ybTaThl MUKPOCKOIUYECKOTO
aHaJIM3a UCCIIEeyeMOro U30JIsTa.

Pucynok 1.Yuctas KynpTypa U pe3ysbTaThl MUKPOCKOITMUECKOT 0 aHalln3a BO30yauTens gpys3apuosa:
A-uucras KynpTypa narorena; B-konuanenocusr; I', JI-konuauu (ysenuuenue 40 u 100x)

B pe3ynbraTe MUKpOCKOITNYECKOT0 aHAIM3a OBIJIO MOATBEPKACHO, YTO KOHUIUH PUHAIIeKAT
Kk rpubam poxma Fusarium. MUKpPOKOHHIMU HMENTH OBAJbHYIO, IMIHHIPUYECKYIO (GOpMy, MO
CTPOCHUIO OBLTH OHOKJICTOYHBIMH, PEXKE IBYKICTOYHbIMHE [ 14].

Jlanee nans W3y4deHHs] CTENEHHM YCTOMYMBOCTH CEJIEKIIMOHHOTO Marepuana Kaprodens K
¢by3apro3HOI CyxXoi 'HUIN ObUIa MPOBECHA NHOKYJISAIMS KITyOHEBbIX JUCKOB. /laHHbBIE OTy4YeHHBIE
B XO/I€ OTIBITOB NMPHUBE/ICHBI HIDKE (Tabuuia 1).

Tabnmma 1

Pe3ynpTatThl JJaOOpAaTOPHOU OIICHKH YCTOWYHMBOCTH COPTOB M JIMHHIA KapTodens Kk Fusarium spp
Ne Copr/nunus INopaxxenHocthb, % | Crenens ycrounBoctH | bann yctounBocTH

1. Ananmun (K-) 17 OTHOCHUTEIBHO BBICOKAS 7

2. Xisen 3 12 OTHOCUTENBLHO BBICOKAS 7

3. Xisen 6 8 Bricokast 8

4. Pan Poy3 1 Bricokas 8

5. Z-872-3 0 OueHb BLICOKAS 9

6. Z-872-4 23 Cpennsist 5

7. 17-212-19 16 OTHOCUTENBLHO BBICOKAS 7

8. 17-213-1 13 OTHOCUTENBLHO BBICOKAS 7

0. 17-216-9 6 Bricokas 8

10. 17-223-10 56 Huskas 3

11. 17-242-8 6 Bricokas 8

12. 17-250-10 3 Bricokas 8

13. 17-241-4 3 Bricokas 8

14. 17-205-6 5 Bricokas 8
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15. 17-225-12 3 Bricokas 8
16. 17-204-2 6 Bricokas 8
17. 19-1-4 5 Bricokas 8
18. 19-8-1 0 OueHb BBICOKAS 9
19. 19-14-4 7 Bricokas 8
20. 20-7-(3)B1 Nel3 11 OTHOCHUTEIHHO BBICOKAS 7

[Ipumeuanue: (K-)— orpunare/bHblii KOHTPOJIb

CornacHo JaHHBIM TAaOJIUIBI 1, TOIyYEHHBIM TTOCIIE TPOBEICHHS HCKYCCTBEHHOTO
3apakeHus, u3 20 celIeKIMOHHBIX 00pa3ioB KapTodens - 2 TUHUN 00J1aaIi OYeHb BBICOKOM, 11
JIMHUH - BBICOKOH, 4 JINHUU U | KOHTPOJIbHBII COPT - OTHOCUTEIBHO BBICOKOH, | JTMHMS - cpeiHEN 1
1 AMHHMS - HU3KOH CTENEHBIO ycToiunBOCTH K Fusarium spp. CpaBHEHHE BHICOKOYCTOMYMBOM M
HU3KOYCTOWYMBOH JINHUH ¢ KOHTPOJBHBIM COPTOM AJIaIMH MPUBEACHO HA PUCYHKE 2.

A B ) B
Pucynok 2. Creniens nopaxennoctu uauit 19-8-1 (A), 17-223-10 (b) u copra Anagnun (B)

Kak BumHO U3 prucyska 1, kiryOHeBbIe 00pa3is! copTa Anaanud u maun 17-223-10 o crenenn
MOpPaXEHHOCTH (uUTOMaTOreHoM ycrynanu obpasuam rubpuga 19-8-1, uTto COOTBETCTBOBAJIO
pe3yapTaTaM Taduibl 1.

BeiBoabl. Ha ocHOBaHMM ITOJTy4YEHHBIX JAaHHBIX MOXKHO CHIE€IaTh CIEAYIOLIUE BBIBOIBL:

beimu oToOpans! kiyOHH KapTodens ¢ cumnTomamu ¢y3apuosa. OnpeseneH poaoBoi cocTaB
¢uronaroreHHpIX rpuOOB FuSarium ¢ TMOMOIIBI0 MHKPOCKOIHPOBAHUS U TONYYEeH H30IST C
3apaXCHHOTO MaTepuaia copta Xisen 3;

HccnenoBana yCTOMYMBOCTD IEPCHEKTUBHBIX CEJIEKIIMOHHO-TEHETMYECKOIO MaTepHualla
kaprodens k py3apuosy B 1abopaTopHbIX ycioBusx. [1o pe3ynbraram npoBeAeHHBIX UCCIIET0BAHUI
u3 20 M3y4eHHBIX CEJEKIMOHHBIX 00pa3loB KapTodens - 2 TUHUM 00Jajanyd OuYeHb BBICOKOH, 11
JIUHUH - BBICOKOMW, 4 JIMHUU U | KOHTPOJIBHBIN COPT - OTHOCUTEIHLHO BBICOKOM, | JIMHUSA - CpeHEel U
| MHUSA - HU3KOM CTENEHbIO YCTONYNBOCTHU K CyXOH (y3apHuO3HOIN THUIIH.

UccnenoBanubie Ppy3apno30ycTOWYUBBIE JIMHUU KapTO]eis MOCIyKaT HCXOIHBIM MaTepruaioM
JUIsL TabHEHIIeH CeNeKIIMOHHON paboThl M M3yUYeHUs] YCTOMUMBOCTH K JAHHOMY (DUTOMATOTeHY Ha
MOJIEKYJISIPHO-TEHETHYECKOM YPOBHE.
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POSSIBILITIES AND PRIORITIES OF AGRITOURISM DEVELOPMENT IN GEORGIA

Eter Narimanishvili
Associate Professor, Samtskhe-Javakheti State University

Abstract

The article analyzes the development trends of agritourism in Georgia, evaluates the
peculiarities of its development among the types of tourism. It is justified that there is a significant
potential for the development of agritourism in Georgia with the possibility of offering a cheap and
knowledgeable labor force, diverse and rich landscape, and differentiated agritourism products.

Correlative links between agritourism and agriculture are identified in the paper, it is considered
appropriate to determine the opportunities and priority directions for the development of agritourism
in Georgia based on the study of food potential. Preservation of the identity of the population of
Georgia, balanced development of the economy in the regions, provision of business development
with the increase of jobs and incomes of the population, etc.

The following tasks are solved in the work: on the example of the regions, the indicators of the
development of agricultural branches are studied in dynamics, an analysis of the strengths and
weaknesses of the agro-food potential, agritourism development is carried out, the relative advantages
of the regional agritourism products are identified, the priority directions of agritourism development
in the regions are proposed; Also, the analysis of the economic activities of the region and the incomes
received from them has been carried out, accordingly it has been concluded that the development of
agritourism in Georgia will have a positive effect on the protection of the environment and
overcoming poverty.

The paper presents the influence of strategic directions of agrarian policy on the development
of agritourism. Various research methods were used in the research process, fundamental theoretical
provisions and concepts, data of the National Statistics Service and others were evaluated.

In the final part of the paper, the modern challenges of agritourism in Georgia are identified,
the expected results of the development of this field are discussed and recommendations are offered
on the strategic directions of sustainable development of agritourism.

Keywords: agritourism, agro-food potential, agrotourism product, agritourism development
priority.

Introduction

There are favorable conditions for the development of agritourism in Georgia, because this
country is characterized by very diverse natural and economic conditions, which have a special impact
on the development of agriculture. The importance, supporting circumstances, necessity and
prerequisites for the development of agrotourism are confirmed by the fact that the signs of the
agricultural culture of Georgia are reflected in the mythological and ethnographic monuments, which
are revealed in the customs and traditions related to this field, in religious rituals.

The diverse and contrasting nature of Georgia is characteristic for the development of
agrotourism: the richest flora and fauna, a large hunting and fishing area, the size and uniqueness of
the forest fund, mountain-ski tracks, rich historical and church-architectural monuments. The main
essence of agrotourism lies in the fact that city dwellers (representatives of an over-urbanized
environment) get to know rural life, learn folk traditions, live in an ecologically clean environment,
get clean products, and more. The traditional way of producing products and its technologies, space,
landscape, developed infrastructure together create an attractive environment. Uniqueness of locally
produced products (natural taste and quality), household items and works of art. The popularity of
agritourism is increasing every year. Tourists interested in this type of tourism are motivated by:
seclusion with nature, climate, ecologically clean products, change of lifestyle and style. Tourists will
pay attention to the local technology of soil cultivation and cultivation of agricultural crops, rules of

11
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processing of agricultural raw materials. There are good prospects for the development of agritourism
in Georgia, which are expressed in the following:

1. Georgia's natural conditions are extremely favorable for the development of agritourism;

2. The natural character of the farm, the structure of vegetation and animal husbandry, the use
of backward technologies, the tradition of processing the produced products in the farm itself, the
possibility of preparing delicious dishes with local products create a serious motivation for the
residents of the city to make a decision in favor of agrarian tourism;

3. The total area of the houses of rural residents, the number and arrangement of rooms,
providing them with necessary household equipment makes it possible to organize recreation
conditions for tourists with relatively small expenses;

4. The analysis of household incomes and expenses in rural areas encourages the villagers to
create an additional source of income, which is possible through the development of agrarian tourism.

For the purpose of socio-economic development, it is necessary to establish the image of
Georgia as an agritourism country, to help the local agritourism industry to promote its products in
the international market effectively; to create a favorable environment for the development of
agritourism business; help the local young able-bodied population to get jobs. Agritourism is a
relatively new sector of the tourism industry, which for the purpose of recreation provides for the
travel of tourist groups to relax, and in many cases, to get to know local traditions and rural life in
traditional settlements far from the center. This type of tourism is at the initial stage of development
in Georgia. In this regard, each region of Georgia has great potential. It is focused on meeting the
requirements of people with average and below-average financial capabilities, since it is distinguished
by the fact that recreation can be done with relatively small expenses. The incomes of rural residents
(renting housing, services, presentation of food products, national cuisine, sale of folk crafts) and
their employment are increasing.

The development of agrotourism requires the development of an appropriate economic
mechanism and institutional system, which should ensure its perfect management and regulation.
This includes the creation of an appropriate economic and legal base and the development of relevant
norms. It is extremely important to compile a regional atlas of agrotourism, which will be considered
as the basis for realizing and providing marketing motivations. The creation of such an atlas is an
undoubted novelty in the general system of foreign economic relations. The development of
agritourism in Georgia requires the solution of many other specific and strictly targeted tasks, which
in total should create a unified, centralized system and service of agrotourism, the realization of which
will strengthen the economic and social potential of the country and raise its role and function in the
world community. Consumer choice theory is known to examine the description and performance of
human decision making. Based on the positions of this theory, the development of agrotourism is one
of the best forms and means of tourism. Agrotourism gives a new impetus to the development of
regions. Village self-government, representatives of cultural objects, residents who are ready for
tourism business can be united in small and medium tour enterprises. A special program has been
developed, according to which village houses are restored every year in accordance with the national
style, as well as maintaining comfort and coziness. Such a tourist product meets the requirements of
the paying consumer. Agrotourism programs should become part of the macro-economic plan of the
regions, which will be a tool for the economic renewal of the territory and the rapid rise of
agrotourism. The agro-tourism activities of Georgia should be carried out according to individual
requests, that is, a single tourist package should be sold according to special tours, and all this should
be reflected in the contract signed with the families registered in the village. Agrotourism, as one of
the prospective directions, is not only a promoter of the development of tourism, but also a kind of
multiplier for the economy of the region and the country. It can be considered as one of the factors of
sustainable development of the village.

For the rapid development of agritourism, it is necessary to:

e Declaring agritourism as a priority direction;

e Liberal tax policy;

e Creation of a wide network of tourism information centers;
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e Protecting the safety of tourists, creating an orderly banking and insurance system;

e Arranging seminars and trainings in municipal and rural areas;

e Active use of modern information technologies, creation of an electronic database and
interactive tourist portals at the level of a separate region, where complete information about routes,
historical places, private houses, etc. will be gathered:;

e Investments for the production of bioproducts;

e Creation of tourism brand of Region and compliance with standards of hospitality; Providing
the population with small equipment and tech services from the state.

e Relaxation in an ecologically clean environment and the demand for national cuisine
products in the tourist market are gradually increasing.

Conclusion

Thus, the goal of the study of agrotourism, as a field of great, prospective and state importance,
is to determine the opportunities and area of development of agritourism in Georgia, to create its
systematic model, to develop the economic mechanism of management and regulation, and to
determine the optimized levels of returns. For this purpose: it is necessary to create a system model
of agritourism in Georgia and an automated, technological cycle of its management at different levels;
to develop an economic mechanism for the development of agrotourism; create an electronic visit
project and develop its management and regulation mechanism; to determine the possibilities and
perspectives of the development of folk creative crafts in the overall system of agrotourism; to process
the regional atlas of agrotourism; A training and educational program for the training and
qualification of personnel for agrotourism was created; To create a systematic data bank (base) of
agrotourism and its information technology system at the state level.
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Abstract

This study is aimed at studying the incidence of leaf rust (Puccinia recondite tritici) on wheat
under rainfed conditions. Unlike other regions of the Republic of Azerbaijan, the Sheki-Zagatala zone
is distinguished by a large amount of precipitation that falls during the probable period of rust
manifestation. In general, the spread of diseases directly depends on the weather and climate. The
incidence of rust in grain crops is most often observed during the rainy season. In 2021, at the
experimental site of Perzivan of the Zakatala ZOS, an experiment was launched with 7 wheat sowing
dates from 09.23-17.02 and a seeding rate of 130.0 kg per hectare. We studied 2 zoned varieties of
soft winter wheat: Metin and Khezri, on which we carried out registration according to the growing
season phases. Rust incidence during heading period in 2021 for all types of sowing dates, they should
be classified as 1V-strong and V-very strong damage groups. In addition, when analyzing seed seeds
and seeds obtained from the 2021 harvest, a decrease in the absolute weight of seeds was observed,
which greatly reduces the yield. Rust that appears before heading is especially dangerous. Such crops
either die completely or produce extremely low yields. And in 2022, a survey of rust incidence was
carried out on experimental plots of 3 varieties of winter soft wheat: Shafag-2, Khezri and Metin. It
was found that the rust susceptibility of the Shafag-2 and Khezri varieties belongs to the I11-medium
group, and Metin to the Il-weak group. In the fight against rust of grain crops, the cultivation of
resistant varieties is mainly used. As world practice shows, this event is the most effective.

AHHOTAIIUSA
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JlaHHOE WCCJIEIOBaHKWE HAIPABICHHO Ha W3yYCHHE MOPAKEHHOCTH Oypol prKaBUYMHOMN
(Puccinia recondite tritici) menunbl B ycnoBusix 6orapsl. B oTiinume ot npounx pernoHoB Asep-
Oaiixanckoit Pecy6mnuku, [llexkn-3akaTanbckas 30Ha OTIIHYAETCS OOIBIIUM KOJTUYECTBOM OCAJIKOB,
BBINAJaCMbIX B BEPOSTHBIC CPOKH IPOSIBIICHUS PXKaBYMHEL. B 11e10M pacnpoctpanenue 3a001eBaHuM
HaMpsIMYI0 3aBUCUT OT MOro/1bl U kinmMara. [lopaxkaeMocTh pKaBUYMHOMN B 3€pHOBBIX KyJIbTYpax yallle
BCero HabmogaeTcs B 10K UHBEIN nepuos. B 2021 roxy Ha skcniepuMeHTanbHOM ydacTke [lep3uBan
3akaranbckoir 30C ObUT 3aJI05KEH OIBIT ¢ 7-10 cpoKamu roceBa mireHuIlbl ¢ 23.09-17.02 u Hopmoit
BbiceBa 130,0 kr Ha ra. MccnenoBanuch 2 palOHUPOBAHHBIX COPTA MTKON 03MMOM MIilleHULbl: MeTHH
1 Xe3pu Ha KOTOPBIX HaMU MPOBEJIeH yU€T Mo BereraunoHHbIM (pazam. [lopaskeHHOCTh pKaBUMHON
B nepuoy kosomieHus B 2021 roay mo BceM BUJaM CPOKOB MOCEBA, HAA0 oTHECTH K |V-cunbHOM 1 K
V-oueHb CUIBHOM IpynnaM nopaxkenus. Kpome 3Toro, npu aHaian3e ceMsiH IOCEBHOT'O MaTepuania u
CeMsH, TOJIy4YeHHBIX OT ypoxkas 2021 roga HabI0AaI0Ch CHIYKEHHE a0COMIOTHOTO Beca CEMSIH, YTO
B CHJIBHOM CTENeHH CHUXKaeT ypoxkail. OcoOeHHO omacHa p>KaBYMHa, IPOSBISIONIASACS 10 KOJOIe-
Hus. Takue MoceBbl WM THOHYT COBEPILICHHO, HIIM e TAl0T KpaitHe HU3Kui ypoxkaid. A B 2022 roxy
y4€T MOPAKEHHOCTU PHKABUUHOM MPOBEJEH Ha MOJONBITHBIX JIESHKAX 3-X COPTOB 03UMOM MSTKOM
nmenunsl: [ladar-2, Xe3pu u Metus. bbuto yctaHOBIEHO, UTO MOPAKaeMOCTh PKABUMHONH COPTOB
adar-2 u Xe3pu otnocstes k |1-cpenneit rpynne, a Metus k l-ciaboii rpynmne. B 6opboe ¢ pixas-
YUHON 3€pHOBBIX KYJIbTYpP IPEUMYLIECTBEHHO IPUMEHSIOT BO3EIbIBaHNE YCTONUMBBIX cOpTOB. Kak
MOKa3bIBaET MUPOBAs MPAKTHUKA, 3TO MEPOIIPUATHE ABIIsAeTCS Hanbonee 3¢ (HEeKTUBHBIM.

Keywords: wheat, variety, sowing, rust, damage, harvest
KuaroueBsble c10Ba: nuieHuIa, COpT, MOCEB, PKABUMHA, TOPAKEHHOCTD, YpOKan

Beegenne. OnHuM U3 OocHOBHBIX HampasiieHud Hayuno-UccnenoBatenbckoro WHctuTyTa
3emienenus, IBJISIETCS pa3padoTKa TEOPETUYECKUX OCHOB U HKCIIEPUMEHTAIbHBIX METOJIOB CO3/[aHUs
BBICOKOIIPOJYKTUBHBIX M Kaue€CTBEHHBIX COPTOB 3E€PHOBBIX KYJIbTYp MHTEHCHUBHOIO THUIIA, KOM-
IUIEKCHO YCTOMYMBBIX K 3aCyX€, BBICOKOH TeMIIEpaType, X004y, MOpO3Y, O0JIE3HIM U BPEAUTEISIM,
a TaKKe IOJIETaHHI0, COOTBETCTBYIOUINX Pa3HbIM arpol’KOJIOTMYECKUM 30HaMm A3zepOaiiakaHCKON
Pecniy6nuxku [1, 4, 5].

3epHOBBIE KYJIBTYPHI B IIEPUOJI BETETAIIMH 3apaXKaloTcs 1eoMy psny OonesHell. B ycnoBusx
kumara AszepOaiijkaHa Hambosee pacHpOCTPaHEHHBIMU SIBISIOTCS: Oypas, JTUHeWHas, Kenras
p’KaBurHa, KOPHEBBIE THUJIU, CENITOPHO3, T€IbMUHTOCIIOPUO3, TBEpasi ¥ MbLJIbHAS TOJIOBHS, HUTPO-
CIIOpPO3, MyYHHUCTasl poca MIIEHUIBI, TBEPAAs, NbUIbHAS, KAPJIUKOBas TOJIOBHS, TE€IbMHUHTOCIIOPHO3
u ¢y3apuo3 sumens [3, 6].

Bo3OyaurtensiMu  pokaBUMHBL  siBisieTcst  rpuObl w3 mopsigka  Uredinales, monkmacca
Phragmobasidinae knacca 6a3unuanbHbIX TpuOOB. ITH IpHOBI, TAK HAa3bIBAEMbIC, OOJIUTaTHBIC Mapa-
3UTHI, Pa3BUBAIOTCS TOJIBKO HA )KMBOM TKaHU. Bo Bcex pailoHax, Ie BO3JENIBIBAIOTCS 3EPHOBBIE KYJIb-
TypbI- XJI€OHBIE 3JIaKH MOPa)KalTCs PrkaBUMHON. OCOOEHHOCTh P’KaBUMHBI 3aKJIFOUAETCS B TOM, YTO
IIPU 3TOM OOJIe3HH, JUCTHS, JIUCTOBBIE Biaraiuiia, credsid, a HHOTIa U KOJIOCKOBbIE YELTyHKH TO-
KpBIBAIOTCSI MEJIKUMU BBIMYKJIBIMH HOIyIIEYKaMU- MyCTYJIaMU, OKpAIllEHHBIMH B P>KaBO KpPaCHBIH
win xEnThid 1BeT [7] (puc.1). B aTux nmoaymeukax odpasyercs Macca OAHOKIETOUHBIX CIIOP prKaB-
YUHHBIX TPUOOB. DTHU CIOPHI MEPEHOCATCS C OJHOTO PACTEHUS HA JAPYroe, U TakKuM o0pa3oM, 3apa-
KaroT XJIeOHbIE 37IaKU B TEUEHHE BCETO BEreTallMOHHOTO MEePHOo/ia pacTeHHs, IPU HATMYMU TEIia U
Biaru. PkaBumHa Ha mineHUIle- pacrnpocTpaHeHHoe 3aboneBanus. Ha BepxHel cTOpoHe JIMCTOBON
TUTACTUHKY, TAaK)KEe Ha JIMCTOBBIX BIAraluiiax u credisax oopasyroTcs p>kaBo-Oypsle, 6osiee iu Me-
HEe OBAJIbHbBIC YPEAOMYCTYJIbl IIMHOU 1-2 MM, mupuHoi 0,5 MM. OHH pacnoyiararoTcs pPaccesHHO,
MHOT/Ia- KOJIbLIEOOPa3HO. YPeaoCHOphl XapaKTepU3YIOTCs KeJITO-0ypoil 000JI0UKOM U JKeITOBaTo-
OpaH)XEBBIM COJIEP’KUMBIM, O0OJIee UITM MEHEE IAPOBUAHbBIE MITU CIIETKa 3JUIETICOMAATIBHBIE, C pa3Me-
pom 17-29 x 16-24 MxM. YpenonycTyJibl BHaYalle IPUKPBITHI ATUIEPMHUCOM, HO BCKOPE OH pa3phiBa-
€TCsl U TOT/a MOSIBJISIIOTCS MOopolIalye, pxaBo-0ypbie Macchl criop. [lo3aHee Ha HUXKHEH CTOpOHE
JUCTBEB, TAKXe Ha JIMCTOBBIX BJIArAJHILAX U CTEONSX 00pa3yroTCs IBYXKIETOUHBIE TEIEHTOCIIOPHI
B PacCEeSHHBIX Y/UTMHEHHBIX YEPHBIX MYCTYJIaX, IPUKPBITHIX dMUepMuUcoM [7] (puc.2).
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Puc.2. Oypas paBuuHa MIIEHULBI: TOpa-
KEHHE JIUCTA, YPEIOCIIOpbI, TeleUuToCHopsl [7]

[Ipu mopakeHWU PHKABUYMHOM BCEX BETETATUBHBIX OPTaHOB, PACTEHHE HECOMHEHHO ciadeer,
IPOUCXOIUT U30BITOUHAS TPAHCIIUPALUS, YChIXaHUE YacTH JIMCThEB, OcaalIeHne npolecca aCCUMHU-
UK. BeneacTsue 3TOro 3a4acTyro MOJy4aeM IMOHMKEHHBIN ypoxai. [loMmuMo 3Toro, B 3apaxeH-
HBIX PACTCHMIX 3aMEYaeTCsl CHM)KEHUE KOJIUYECTBA 3€PEH B KOJIOCE, IIOHMKEHHUE BEIMUMHBI U BEca
3epHa, a TaK)Ke HaOJI0JaeTCsl JISTKOBECHOCTh M LIYIUIOCTh 3epHa [7].

bopb6a ¢ pxaBunHON Oosiee 3aTpyJHUTEIbHASL, YeM C ApYyruMH Oose3Hsmu. [loaTomy Heo6xo-
JIMIMO 3aIIUIIATh PaCTCHUE B TEUYCHUE BCETO BETETAllMOHHOTO Neprosa. B 6oproe ¢ pxkaBunHOM 3ep-
HOBBIX KYJBTYp NPEUMYLIECTBEHHO IIPUMEHSIOT BO3/EIbIBAHNE YCTOMUMBBIX COPTOB. Kak mokasel-
BaeT MHUPOBAsl MPAKTUKA, ITO MEPONPUATHE SABiIseTCs Hanboee rppexTuBHBIM. OCHOBHBIM (hakTo-
POM, PEryJIMpyIOLIMM pa3BUTHE 3a00JIeBaHMsI PXKABUYMHON B IPUPOJE, ABJISETCS TEMIIeparypa, ¢ Mo-
HIDKEHUEM KOTOpPOW MHKYOAIIMOHHBIN 1mepro 00Je3HH 3aTsaruBaeTcs. [Ipu o4eHb XapKoil moroje
pa3BUTHE P>KaBUMHBI TpeKpaiaetcs. BraxHocTs He00X0uMa mapa3utaM TOJIbKO B MOMEHT HH(]EK-
1uu pacrenus. [Ipu ciaboM cHEXHOM OKPOBE WM B OTCYTCTBUU €T0, B CYpOBBIE 3UMBbI, pKaBUMHA,
KaK MpaBUJIO, HE MEePe3NMOBBIBAET, TAK KaK MOTHOAET BMECTE C MOPAKEHHBIMU JIMCTHSIMHU O3UMBIX
BCx010B. IIpu Temmepatypax okono 1-2° C, korna HOpMabHO TIEPE3NMOBHIBAIOT M O3MMEIE, PIKAB-
Y1Ha OOBIYHO HE MorubaeT u gaxe cnado pazBuBaeTcs. ONTUMaIbHBIMU YCIOBUAMHU JUIS €€ pa3BU-
tns sBnsiercs Temmepatypal0-25° C, mo mpu 30-31° C ypenmocnops! pxaBurHbl He mpopacTatoT [2].

WuKyOanmoHHbIi nepro 0ypoil pKaBUKHBL, IPU ONTUMAJIbHBIX YCIOBHSX, paBeH 6-8 HsM, ¢
MTOHIKEHUEM TeMITepaTyp OH MOXKeT YUTHHATHCS 10 18-20 mueil. OcOOCHHOCTh PKABUMHEI B TOM,
YTO OHA MOSBJSETCSA B Macce, 0XBAaThIBAET OOJIBIINE MJIOMIAN M OBICTPO PACHPOCTPaHSIETCs OT pac-
TeHUs K pacteHuro. OTCI0]a M TEPMHUH «T0J] PKaBUMHHBDY, KaK TOBOPSAT UHAYE- SITU(PUTOTHS PiKaB-
yuHbL. [Ipy CTONPOLIEHTHOM MOPaKEHUU MOCEBOB PXKAaBUMHOM, YK€ B CTaJWU KYIIEHUS, YypoKail
yMmeHbI1aercs Ha 97,4%, mpHu TakoM ke MMOPa)KeHUH ITPU BBIXO0JIE KOJIOChEB B TPYOKY ypoKall yMEeHb-
maercs Ha 91,3%, B ciyuae CIIOIIHOTO Pa3BUTHUS P’KaBUMHBI BO BPEMS LIBETEHUS ypOrKail COKpalia-
ercst Ha 24,7% [1, 5].

YMmecTHO OyJIeT OTMETHUTb, UTO Oypasi p)kaBuMHa HauboJee pacpocTpaHEHHAas 110 CPAaBHEHUIO
C ApyruMu OOJIe3HSMH, TaK Kak o0jagaeT OOJBIINON MPUCIIOCOOIICHHOCTRIO K YCIOBHUSM BHEIIHEH
CpE€Zbl U JIy4lle BBIAEP/KUBAET IEHCTBUE HU3KUX U BBICOKUX Temneparyp. OTHOLIEHNE K BIaXKHOCTH
BO3/ayxa y He€ OoJiee Oe3paznmuyHOoe, YeM HAIpUMeEp, y KENTOW pkaBunMHbI. Hanmuuue moxxnei ais
Heé He sABIIeTCs 00s3aTeIbHBIM M TPeOOBaHUE K BIIare 4acTO KOMIIEHCUPYETCS POCOH.

NneanbHbIM pellIeHMEM BOINPOCA 3AIIUTHI PACTCHUN CUUTAIOT CO3JaHUE COPTOB C IPYNIOBOM
YCTOMYMBOCTBIO K OCHOBHBIM 3a00JIEBaHUSM U BPEIUTENSM, TO3BOJISIONICH HE IPUMEHATh XUMHUYe-
CKH€ METO/IbI B 3a1uTe pacteHuil. Kpome Toro, oueHb BaKHO, YTOOBI MPOAYKTHI 3€pPHOBBIX KYJIBTYP
He OBbUIM 3arpsi3HEHBl OCTaTKaMU XMMMKATOB, @ 3TO BO3MOXKHO IPU OTPaHUYEHUU NMPUMEHEHUS XH-
MHUYECKHX METOJIOB, B CBSI3M C KYJbTHUBHPOBAHUEM YCTOWYHUBBIX COPTOB [2, 7].
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Marepuanbl u MeToabl. Ha axcriepumenTansaom yuactke [lep3uBan 3akaranbckoit 30C Ob11
3aJI05KEH OIIBIT ¢ 7-10 CpokaMu nocesa nuieHuusl ¢ 23.09-17.02 u Hopmoii BeiceBa 130,0 kr Ha ra.
HccnenoBanuch 3 pailOHMPOBAHHBIX COpTa MATKOW 03uMOM mineHuibl: MetuH, Xe3pu u [1ladar-2
Ha KOTOPBIX HAMH HPOBEJeH YUET M0 BereTaloHHbIM (azam. [t yuéra B3ATHI BapuaHThl CPOKOB
mocesa; 23.09, 04.10, 05.11, 04.12 u 17.02. TTnomazns semsHKE 160M2. [ToBTOpHOCTH 4-X KpaTHas,
B35iTa JUIs yuéTa 2-X MOBTOpHOCTEN 2-0i1 U 4-oi. Bo Bpems uccienoBaHusi, Ipoxos MO JJIMHHON
CTOpOHE JAENSHKU, IPeIBapUTEILHO pa30uBaliach JesHKA Ha 2 MOTOHHBIX METpa B 5-TH MecTax U
MOJICYMTHIBAJIOCH KOJIMYECTBO PACTCHUI HA HUX. 3aT€M U3 3TOro KojaudecTBa Opanuch 10 60ibHBIX
pacTeHuii, Ha KOTOPBIX MOJICYUTHIBATIOCH O0IIIee KOJIMYECTBO JIUCTHEB U MOPAKEHHBIX PKABUMHOM, C
BBIUYHCIIEHUEM COOTBETCTBYIOLIETO %0 3apa)KCHUSI.

IlosryuenHnble pe3yabTaThl. B 11e710M pacnpocTpanenue 3a00jaeBaHU HAPSAMYIO 3aBUCHT OT
MOTO/IbI M KJIMMaTa rofa. IlopakaeMoCTh pikaBYMHOM B 36pHOBBIX KyJIbTYpax yallle Bcero Habmoaa-
€TCsl B T0J1bl C OOUIIBHBIMH OCa/IKaMH.

BBuay cuinbHOrO HCCyIIEHUS JIUCTHEB MILEHUIBI, 00CIE10BaHNE TPOBEECHO HE B IIEPHOJ MO-
JIOYHOM 3pEJIOCTH, a B IEepUO/1 KoJiomeHus (Tao. 1).

Tabnuna 1
[TopasxkeHHOCTb prkaBUMHOM B nepuoy kosnoumeHust B 2021 roxy
Cpox Copta KonuuectBo KonuyecTBO nmucTheB Ha % [Topaxxe | Bun
MOCEBa | MILIEHMIBI | YUYETHBIX 100 60IBHBIX pacCTEHUH | MOpa- | HUE IO | PKaB-
pacrenuii Ha 10 | oOwee OOJIBHBIX KEHU | sipycaMm | YHUHBI
MOTOH. METpPax s
23.09 MetuH 165 563 401 71,2 | cpennuii Oypas
04.10 | Metun 166 613 535 88,5 | memmkom | Oypas
04.10 Xe3pu 171 664 558 84,0 | HWKHHH Oypas
05.11 | Metun 138 769 698 90,7 | menmkom | Oypas
04.12 | Metun 164 711 652 91,6 | menmkoMm | Oypas
04.12 | Xespu 160 689 555 80,5 | menukoMm | Oypas
17.02 | Xe3pu 137 654 476 76,3 | HWKHHUH Oypast

JIJIs 1auu OIIEHKH TMOPAKCHHSI P)KAaBUYMHONW HAMHU B3sTa TA0JIAIA, TPUHSTASI TOCYIaPCTBECHHON
KOMHCCHEH 10 COPTOUCIIBITAHUIO 36PHOBBIX KYIBTYp, KOTOpas MpUBEIeHA HUXKE:
Tabmumna 2
['pynnupoBKa COPTOB MOPAKEHHOCTH OOJIE3HIMHU, YIUTHIBAEMBIMHU IO CTEIIEHU MOPAKECHHUS

[TopaxenHocTs B % XapakTepucTUKa MOPAKEHUS ['pynma nopakeHus
1-7 Ouensb cnabas I
8-27 Cnabas I
28-52 Cpennsis Il
53-77 CunbHas [\
Csprie 77 OueHb CUIIbHAS V

Kak BuaHO 13 Tabnuie! 1 nopakeHHOCTh pP’KaBUYMHOMN, B iepuoA kojomeHus B 2021 roay,

COPTOB O3UMOM MIIeHUIBI MeTHH 1 Xe3pH 10 BCeM BHJIaM CPOKOB IOceBa Hal0 OTHeCTH K V-
CWJIBHOH U K V- 04eHb CHJIBHOH IpyIiaM NOpakKeHHUs.

Kpome atoro, npu aHanuse ceMsiH IOCEBHOI'O MaTepHaja M CEMsH, MOJyYEHHBIX OT ypoxKas
2021 roma, HabMIOMAETCS CHIDKEHHE a0COIOTHOI'O BECa CEMSIH.
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AHaJu3 ceMsiH IOCEeBHOTO MaTepHalia

Tabnuma 3

Ne Copra nuenune! | Bpems Hopwma B AOCOIOTHBIN BEC ceMsTH
roceBa KT IToceBHOI MaTepuan Ypoxai

1 Metun 04.10 130.0 57,3 44,8

2 Xes3pu 04.10 130.0 49,7 45,4

B 2022 roay y4€T 1 NOpaxxE€HHOCTh PYKABUMHOM MPOBEJICH HA MOJONBITHBIX JEISHKAX 3-X COp-

TOB O3UMOU MATKOM IIIIECHUIIEL.

Tabnuua 4
[TopaxxeHHOCTB pkaBUMHOM 10 3 copram nueHuy B 2022 rony
Ne | Copra % 3apaxenus 1o azam Cpennmii % | I'pynna Bun
TIIEHULIBI MOpaKE€HUs | MOPaKEHUs | pKaBUMHbI
0]
= =
€ | B 2 £
= | g 5 2 8
L o = 2 =
= = Q 3 o
2 g 5 = &
1 | Xe3pu - 15 24 54 31 Ill-cpennsisi | Oypas
2 | Hlagar-2 - 36 38 62 45 I1l-cpennsisn | Oypas
3 | Merun - 3 2 6 4 Il-cnabas Oypas

Kak BUIHO 13 TabauIbl MOpaXKEHUE PIKaBUMHOM U3 pailoHupoBaHHbIX copToB ladar-2 u Xe-
3pu, KOTOpbIX Hajo oTHecTH K Il1-cpenneit rpymnme, a Mertun x |l-cnaboii rpynme.

3akuouenue. B otinuune ot mpounx pernoHoB AsepOaiikanckoit PecniyOnuku, Hlexku-3aka-
TaJbCKas 30Ha OTJINYAaeTCs OOJBIINM KOJIMYECTBOM OCa/IKOB, BbINA/Ia€MbIX B BEPOSITHBIE CPOKU IIPO-
SIBJICHUSI pXKaBUMHBIL. B 11€710M pacnpocTpaneHue 3a001eBaHIM HATPSIMYIO 3aBUCUT OT IOT'O/IbI U KJTH-
Mmata. [lopaskaeMoCTh pKaBUMHOM 3€pPHOBBIX KYJBTYp 4allle BCEro HAOIIOJaeTcs B rojibl C OOMIIb-
HbIMU ocaakamu. B 2021 roay Ha skcriepuMeHTansHOM yuactke [lep3uBan 3akaTtansckoit 30C Obu1
3aJI05K€H OIBIT ¢ 7-10 CpoKkaMu noceBa nuieHuusl ¢ 23.09-17.02 u Hopmoii BeiceBa 130,0 kr Ha ra.
HccnenoBanocs 2 pallOHUPOBAHHBIX COPTa MATKOW 03UMOM NMIIeHUNbl: MeTHH 1 Xe3pu Ha KOTOPBIX
HaMU IPOBEJEH YUET [0 BereTalluoHHbIM (azaM. [TopakeHHOCTh p>KaBUMHON B MEPHO/] KOJIOIIECHUS
B 2021 roay, Mo BceM BHJaM CPOKOB IOceBa, Ha/lo oTHECTH K V- cuibHON U K V- OueHb CHIIbHOU
rpynnam nopaxenus. Kpome sToro, npu aHanuse ceMsiH IOCEBHOIO MaTepHala U CeMsiH, MOJIy4YeH-
HBIX OT ypoxas 2021 rona, Habr0JaI0Ch CHHYKEHHE a0COIFOTHOTO Beca CEMSIH, UTO B CHIIBHOM CTe-
IIEHU CHUXaeT ypokail. OcoOEHHO omacHa p)KaBuMHa, IPOSBISAIOLIAsACS 10 KosomeHus. Takue mo-
CEeBBI WJIM THOHYT COBEpPIICHHO, WM e JAloT KpaifHe HU3KHUi ypokail. A B 2022 roxy y4éT u nopa-
YKEHHOCTb P’KaBUMHOM MPOBEJIEH Ha MOJONBITHBIX JIEJISHKAaX 3-X COPTOB O3UMOM MATKOM IMIIEHULIBL:
Hlagar-2, Xe3pu 1 MetuH. bbuio ycTaHOBIE€HO, YTO MOpaxaeMocTh p>kaBuMHOM copTta ladar-2 u
Xespu otHocsTcs K |ll-cpenneii rpyme, a MetuH k |l-cnaboii rpymie. B 6ops0e ¢ pxxaBunHO# 3€p-
HOBBIX KYJBTYp NPEUMYLIECTBEHHO NPUMEHSIOT BO3/IEIBIBAHNE YCTOMUMBBIX COPTOB. Kak mokasel-
BaeT MUPOBasi IPAKTHKA, 3TO MEPOIIPUATHUE sIBJIsieTca Hanbosee 3 PEeKTUBHBIM.
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Abstract

Now the surface of Mars is a waterless desert, over which storms rage, raising sand and dust to
a height of tens of kilometers. Under modern conditions, open bodies of water cannot exist on Mars.
And water on the planet is contained either in the soil layer as permafrost, or in the form of open ice
and snow; a very small amount of water is present in gaseous form in the atmosphere. The large
reservoirs of water ice on Mars are the polar caps. Studies of Mars by spacecraft have shown that
there is a huge amount of ice, and possibly liquid water, under the surface layer at a shallow depth.
Analysis of the collected data allowed us to come to the conclusion that liquid water existed in
significant quantities on the surface of Mars several billion years ago. That is, in the past, Mars had
a full-fledged hydrosphere and a rather powerful atmosphere with a pressure near the surface of more
than 0.4 bar. Later, the planet's climate changed. It lost much of its atmosphere and water, turning
into a cold world. On the surface of Mars, there are numerous winding valleys with a long length,
reminiscent of the dried-up channels of terrestrial rivers. A significant portion of the water that once
flowed along currently dry riverbeds must now be under the surface of the planet. It is also possible
that some channels are the result of the action of not liquid water, but a mixture of mud, ice and steam
that flow only episodically. It is possible that the meandering valleys formed moving masses of
glaciers. There is every reason to believe that there is still a lot of water on Mars, and it still exists in
the form of permafrost. A perspective image of the Echus Chasma region suggests that liquid water
was present on this part of the Martian surface up to a billion years ago. Later, the planet cooled down,
the lakes froze, and glaciers formed, which "cut" the Kasei Valles with their streams.

Keywords: Mars, riverbeds, meandering valleys, glaciers, eternal permafrost.

Now the surface of Mars is a waterless and lifeless desert, over which storms rage, raising sand
and dust to a height of tens of kilometers. During these storms, the wind speed can exceed a hundred
meters per second. The current average pressure of the Martian air, which is 0.006 of the pressure of
the Earth's atmosphere, is slightly less than the triple point of water. This means that now open bodies
of water cannot exist on Mars, and water on the planet is contained either in the soil layer as
permafrost, or in the form of open ice and snow, and also, in a very small amount, in gaseous form in
the atmosphere. An open body of water, if it existed, would inevitably freeze, and begin to evaporate
under the influence of solar radiation. The most famous reservoir of water ice on Mars is the northern
polar cap [18, 20]. The southern polar ice cap is believed to have significantly less water ice and
contains up to 4% CO2 dry ice.

However, the latest studies of Mars by the "Mars Global Surveyor" and "Mars Odyssey"
spacecraft proved that there is a huge amount of ice, and possibly liquid water, under the surface layer
at a shallow depth. The very thin atmosphere of Mars now also contains water vapor. And certain
signs of flowing water seasonally [15, 16, 19, 22] are also found on the surface of the planet. That is,
once there should have been permanent bodies of water on Mars, and perhaps even an entire ocean.
They could even have conditions for the formation of life [7, 12, 13, 21, 23, 24]. Analysis of the data
collected by the "Mars Reconnaissance Orbiter” mission allowed us to come to the conclusion that
liquid water existed in significant quantities on the surface of Mars only 2-2.5 billion years ago [10,
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22, 32]. This suggests that in the past Mars had a full-fledged hydrosphere and a fairly powerful
atmosphere with a pressure near the surface of more than 0.4 bar.

Later, the planet's climate changed. It lost a significant part of the atmosphere and water, turning
into a cold world [1, 3, 5]. The presence on the surface of Mars of numerous meandering valleys with
a long length, with tributaries and islands resembling the dried-up channels of terrestrial rivers, should
indicate that earlier on the surface of Mars there were such conditions under which it was possible
for liquid water to exist on the surface [2, 4, 6]. A significant portion of the water that once may have
flowed along currently dry riverbeds (Fig. 1) should now be under the surface of the planet. Although
these data require clarification and detailing, the presence of large reserves of water in permafrost
under the surface would be quite expected and logically predicted. Now it is not known exactly how
long the favorable conditions for the existence of liquid water on the surface of Mars lasted, and
whether the channels were the result of the long-term action of evenly flowing water, or their
appearance is explained by some catastrophic short-term actions of huge masses of water that for
some reason moved from one place to another. Usually, these Martian channels are deep enough and
too straight to be river channels in the usual sense.

Fig. 1. On the left — pictures of Maadim valleys; in the middle — the Nirgal channel; on the right —
Candor Chasma Canyon (http://photojournal.jpl.nasa.gov/).

They are very little like the channels of earthly rivers, but at the same time they are close enough
to the valleys of glaciers. Perhaps glaciers are responsible for their formation. Another hypothesis for
the formation of Martian channels is the assumption of the existence of an era of hydrothermal activity
that took place in the relatively recent past. According to estimates, rather large (30-100 m thick and
up to 10 km in diameter) lenses of liquid water, which are heated by local tectonics, can form in the
layer of permafrost. In some cases, the lens may overheat and boil. Under such conditions,
displacement of a certain volume of water to the surface can lead to the formation of a catastrophic
mudflow, which can create a deep canyon. According to this hypothesis, the channels are the result
of the action of not liquid water, but a mixture of mud, ice and steam that flow only episodically.

There are other hypotheses. The most prominent features of the Martian terrain of this type are
the Maadim and Nirgal valleys (Fig. 1, left and middle). Evidence that water once flowed deep
beneath the surface of Mars has been revealed by faults, ejecta and landslides found on the planet's
surface. Most likely, the water flowed through long underground channels of natural origin, which
collapsed after millions of years and thus appeared on the surface. And although erosion has worked
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both on them and on the surrounding landscape, even now you can find traces of water streams that
probably existed for a long time. Previously, when studying the traces of liquid water activity on
Mars, special attention was paid to the details of the relief, which were probably once either a
riverbed, or the bottom of lakes, or a clear manifestation of water erosion. Now another evidence of
the watery past of Mars appeared during observations of the incised Candor Chasma canyon (Fig. 1,
right) with a spatial resolution better than 1 m, during which very interesting geological details
became visible. For example, work [11] presents data that made it possible to find thin strips of light
material along fault lines stretching for several kilometers (Fig. 2). It was believed that initially it
was, conventionally, a "pipe" through which a liquid (water, liquid carbon dioxide with or without
water) flowed with substances dissolved in it. Substances from the flow precipitated and accumulated
on the walls of the "pipeline". After hundreds of millions of years, erosion has greatly changed the
area, and what was beneath the surface is now on the surface. This led to the appearance of light
stripes on a dark background.

TNAY 7 DWW i ."-‘t'w L{"\a_ S
Fig. 2. On the left — bright areas of rocks on the image of the HIRISE camera from the “Mars
Reconnaissance Orbiter” orbital module. In the middle — is Kasei Valles. On the right — a photo
from “Mars Express” on 25.06.2006 shows drain in the Noctis Labyrinthus
(http://photojournal.jpl.nasa.gov/).

These deep subterranean regions could be a kind of oasis for various biological activities that
may have occurred there [8, 11]. Therefore, they (along with areas of Mars covered with clays) can
be another promising place to look for traces of life. Moreover, the same stripes along the cracks and
fractures of the surface were detected not only in the images of Candor Chasma, but also in several
other areas of the planet. In some places, the surface of the planet is covered with multi-layered rocks,
similar to terrestrial sedimentary rocks, which remained after the retreat of the sea.

Among the formations discovered on the surface of Mars, channel-like flow ditches and so-
called meander valleys deserve special attention [14, 17, 27, 29, 30]. Their appearance and the
presence of tributaries can hardly be explained otherwise than by suggesting that they are dried
riverbeds. Of course, rivers cannot flow on the surface of Mars at this time, and now there can be
practically no liquid water there. After all, with such a small pressure existing on the planet at this
time, water boils at very low temperatures. However, no other liquid could hardly have formed the
observed channels. After all, for example, lava cools very quickly, and liquid carbon dioxide cannot
exist even in terrestrial conditions. And meanders could appear only in the presence of previously
existing water flows in the form of rivers. And since there are no necessary conditions for this now,
they could have been in the past. For this, it is necessary to assume that in earlier epochs the
atmospheric pressure on Mars was much higher than at this time, and in the distant past it was a
warmer and wetter planet.

However, there is another explanation for meanders. Perhaps they were left by the moving
masses of glaciers, which leave deep furrows on the Earth's surface as well. In addition, it turned out
that dark areas are not always depressions. And some of them, such as Syrtis Major, are elevated
plateaus with slopes in all directions. Detailed studies show that many of these channels originate
from the Mariner Valley and may have been formed during some flash flood. Some other features of
the relief are clearly reminiscent of areas smoothed by glaciers. Judging by the good preservation of
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these forms, which did not have time to collapse or be covered by subsequent layers, they have a
relatively recent origin: within the last billion years. That is, there is every reason to believe that there
is a lot of water on Mars and that water exists even now in the form of permafrost.

Detailed images of the surface of Mars, obtained by the Mars Odyssey orbital station, made it
possible to detect several "living"” glaciers in the mid-latitudes, quite far beyond the icy polar caps of
the planet. On the one shown in Fig. 2 (in the middle) of the picture, you can note a rather interesting
circumstance, when the lines of the ledges in the valleys of the Martian glaciers look, unlike such
formations on Earth, practically undamaged and not blurred. This can be explained, for example, by
the fact that glaciers on Mars did not melt (like on Earth), but immediately turned into steam due to
the very rarefied Martian atmosphere (i.e., sublimated). Judging by the good preservation of the forms
in the area of Noctis Labyrinthus (Fig. 2, right), which did not have time to be destroyed or covered
by subsequent layers, they have a relatively recent origin (within the last billion years).

One of the largest channel systems on Mars is the Kasei Valles (Fig. 2, left). It contains
abundant evidence of glacial and fluvial activity that accompanied much of the planet's geological
history. The scours on the floor and traces of erosion in this valley were most likely caused by glacial,
not water, erosion. The absence of craters in the channels indicates their geological youth, with
valleys 100 m deep and up to 3 km wide. The glacier that created this valley was fed by the waters of
the Echus Chasma region (Fig. 3), which was heated from below by volcanoes [25, 26, 31].

It was this volcanic activity that led to the appearance of large flows of melt water quite recently
from a geological point of view: up to 20 million years ago. A perspective image of the Echus Chasma
region suggests that, at least on this part of the Martian surface, liquid water was present up to a
billion years ago. Later, the planet cooled down, the lakes froze, and glaciers formed, which "cut" the
Kasei Valles with their streams. One of the proofs of this theory is that the bottom of the "channels”
is located below the hypothetical level of the Martian ocean. This is impossible for water but performs
well for ice.
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Abstract

The issue of increasing the use of wheat grain to humans is still a matter of concern, because of
its accessibility and multifunctional in use. As food and its nutrient consumption is necessity for life,
the content of the products thoroughly considered issue. All cereals contain phytic acid, which is
highly chelating inhibitor to numerous metal ions, especially zinc, calcium, iron and protein residues.
For example, iron and zinc deficiencies are common issue in nutritional value of cereals.
Bioavailability of Zn2 + has been reported to be the most adverse effect in humans. The presence of
phytate in plant-based foods can be factor in the reduction of Zn2 +, and damaging homeostasis,
which results diseases such as dwarfism and hypogonadism. Therefore, it is crucial to investigate
ways to lower phytic acid, in order to maintain nutritional content of crops.

Keywords: wheat grains, mutant lines, phytic acid

INTRODUCTION

Phytic acid is a compound contained in many plant food products, including plants, legumes,
nuts, and seeds. It is the storage type of phosphorus, an essential mineral component used in the
processing of energy, as well as in the forming of structural elements such as cell membranes. Phytic
acid is primarily present in whole grain bran or outer shells. This is of a concern as a part of new
drugs, since it shows the characteristics of a regulator of several metabolic processes, namely cal-
cium-phosphorus normalization and ionic balance, as well as being an exogenous antioxidant [1].
Phytic acid-1, 2, 3, 4, 5, 6-hexakis, distinguished by 12 ionizable protons, which may react to multi-
valent cations with these metal ions, including Fe3 +, Mn2 +, Zn2 +, Ba +, etc. Because the minerals
such as copper, calcium, magnesium, zinc and iron contain a chelating agent. Most of the phytate-
mineral complexes in natural physiological environments are insoluble, and hence, non-absorbable.
Phytic acid's capacity to chelate such important minerals is a matter of concern for the human nutrition
[2]. The daily intake of phytic acid is estimated to be approximately 200 to 800 mg in developed
countries and approximately 2000 mg in developing countries, while the lower amounts of phytic
acid (approximately 10 mg/100 g) the minimize mineral absorption and cause anti-nutritional effects.

The phytate's chemical properties well defined in the literature: phytic acid consists of myo-
inositol rings to which six classes of orthophosphates connected with ester bonds. Phosphate groups
in positions 1, 3, 4, 5 and 6 have an equatorial orientation compared to the myo-inositol ring while
the phosphate group in the second carbon atom has maximal orientation. The word 'phytic acid' ap-
plies to full protonated free acid, and the names phytate and phytin are also used to apply to mixed
phytic acid salts, such as magnesium, potassium, and calcium. However, given the low phytic acid
content relative to starch, sugar, fat and food, it plays a significant role in assessing phosphorus cati-
ons for bioavailability, as well as other amino acids and carbohydrates. Phytic acid's function in feed-
ing largely attributed to the heavy negative charge in the inositol ring from different phosphate
groups. It is the negative charge of phytic acid in the intestinal environment reduces the solubility and
assimilation of phosphorus and calcium, a number of other cations (iron, zinc), as well as proteins,
and triggers a number of undesirable physiological chain reactions. In monocotyledonous seeds, the
accumulation site of phytic acid is the aleurone layer, especially the aleurone plant. When more than
80 per cent of phytic acid is contained in germ, corn varies from other cereals. Phytate is most widely
regarded as a substance thought to decrease mineral absorption, but often recognized, as a potentially
beneficial substance close to vitamins. Phytic acid is highly capable of chelating multivalent metal
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ions, particularly zinc, calcium, iron and protein residues. Binding can result in insoluble salts with
low mineral bioavailability. Phytate interaction with proteins occurs in seeds during maturation, as
phytate accumulates in cereals' protein-rich aleurone layer. Phytate-phosphorus is therefore less nu-
tritious because phytate does not hydrolyze it in the human body. [3].

Myo-inositol hexaphosphoric acid (IP6) is a significant storage source of phosphorous in many
plants. Its composition is molecular in weight 660.03. It is made of CsH18024Ps. The phytic acid
structure shown in the Fig. 1 and then Fig. 2 demonstrates phytic acid formation with the various
forms of dealing with both metal cations (minerals) and residues in protein.
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Figure 1. Structure of phytic acid
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Figure 2. Structure of phytic acid with the different possibilities to interact with both metal
cations (minerals) as with protein residues [4]

In a structure similar to snowflakes, it includes the closely attached element phosphorus. In
human beings and species with one stomach, the phosphorus is not readily bioavailable. In addition
to blocking phosphorus supply, the arms of the molecule of phytic acid readily connect with other
components, such as calcium, magnesium, iron and zinc, and render them all unavailable.

The seeds' PA content influenced primarily by genetic and environmental factors. Weather
conditions, the cultivation of crops and fertilizers and soil characteristics, including physical, chemi-
cal and biological aspects of soils, typically include environmental factors [5]. The anticipated effects
of change in the environment can also affect the PA content in seeds, particularly increasing temper-
atures and CO2 emissions. However, knowledge on P-uptake, translocation, removability, P-partition
and PA aggregation in rice grain is constrained on the impact of genetic and climate influences.

In this regard, the phytic acid threshold tends to be more favorable than detrimental for the crop
after the rates of the Phytate have reduced, meaning that more than phytate is usable in the plant. To
ensure optimal safety, phytats should be as limited as practicable, preferably to 25 mg or less per 100
g or approximately 0.035% of the food-bearing phytate eaten. Micronutrient losses decreased at this
point.
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Table 1 — Phytate content on common foods as a percentage of dry weight.

Sources (% dry wt.)
100% Wheat bran cereal 3.29

Soy beans 1.00-2.22
Pinto beans 0.60-2.38
Navy beans 0.74-1.78
Parboiled brown rice 1.60
Oats 1.37
Peanuts 1.05-1.76
Barley 1.19
Coconut meal 1.17
Whole corn 1.05

Rye 1.01
Wheat flour 0.96
Brown rice 0.84-0.94
Chickpeas 0.28-1.26
Lentils 0.27-1.05
Milled (white)rice 0.20

PA reported as a natural plant antioxidant and a protector against oxidative stress in seeds,
despite the negative consequences on human nutrition. PA exports and translations of mMRNA, RNA
processing, repair of DNA and vesicular traffic are interested in your yeast. PA's negative impacts on
nutrition highlighted, while PA's beneficial role in plant biology was underplayed. In cases of high
dietary consumption of phytic acid, the possible advantages of phytic acid occurs. A high consump-
tion correlated with a reduced absorption of minerals. It is important to find ways to minimize harmful
consequences and enhance the positive results, so that to get the best of both.

Nutritional Quality Content of wheat grain

Wheat grain, as well as its derivatives, considered significant mineral sources for humans and
animals. Minerals are key components of metabolism in plants and often are contained in seeds. Min-
erals play an important role for plant growth and production either as vital nutrients or through their
impact on enzyme systems. The wheat grain 1.6 percent contains of minerals however, after milling,
the amount falls to 0.4 percent to white flour [6]. There is variation among various sections of wheat
grains in the content of mineral elements. With the exception of quantities of C and O in grains, the
grain cortex mainly contains K, P and Se while quantities of Cl, Si, S, Mg, and Ca are low. There is
a high concentration of P, K and Mg in the aleurone layer of wheat grains, while Si, Se, S, Ca, Cl and
Fe are low. The minerals concentration was low excluding C and O in the endosperm layer. A number
of factors, including the land, the climate and cultural practices, affect the mineral content of cereal
grains. The mineral element content of wheat cultivars is genetically different. Whereas the mineral
wheat produced in various environments revealed differences in content of ash, K, Mn and Mg, there
were only minor differences in content of Fe, Zn, P and Cu.

It has been demonstrated that organic and traditional farming has significant consequences for
mineral grain quality. In wheat varieties cultivated under inorganic conditions, the extractability of P
and Mg was significantly higher than in organically grown ones. The excessive use of fertilizers is
the source of higher levels of P and Mg in inorganic conditions. Significant correlation observed
between P and Mg contents. There were also significant variations between organically grown and
inorganically grown cultivars in the levels of Ca, Cu, Mn, P and Zn. Inorganically, substantially
higher Cu and Mn content than organically grown wheat has been found. A minimal loss of aleuron
5 layer will increase the nutrient value of the wheat flour during the milling process. Often depending
on the degree of milling, the bioavailability of the minerals from cereals. The average Zn concentra-
tion of wheat whole grain in various countries is between 20 and 35 mg, according to a variety of
surveys and survey studies [7]. Seed Zn is mainly present in the embryo- and aleuronic layer, while
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Zn concentrations have very small endosperm. In the embryo and aleuronic layer, the Zn concentra-
tions found at approximately 150 mg.kg—1 and only 15 mg.kg—1 in the endosperm. Appropriate ge-
netics specifically developed in wheat germplasms, which greatly enhance Fe and Zn rates in wheat
grain. The concentrations of grain Fe and grain Zn strongly correlated in the wheat lines analyzed.
Although a genotype affected considerably the environmental interplay between Fe and Zn rates, the
aggregation of Fe and Zn grains remained a significant genetic element.

Bioavailability of Fe and Zn

The question of growing the use of wheat grain for people is still a matter of concern. The intake
of food and nutrients is the foundation of life, but the quality of goods is very important here. Thus,
the shortage of iron (Fe) affects two billion or every third individual worldwide, while the WHO
reports that 17.3% of the world's population is at risk of inadequate zinc intake [8]. Nutrient malnu-
trition is still one of the main health problems in the world and marked by an increasing number of
people voicing the disease in its different forms. About 30% of humanity — infants, teenagers, teens,
adults, and the elderly in the developed world — now suffers from one or more of the several types
of malnutrition. The poor dietary quality is by far the main risk factors for this global disease and
each nation faces a severe malnutrition public health problem. Iron (Fe) is an element that is biolog-
ically important to humans and that participates in a broad variety of metabolic processes, such as
transporting oxygen, deoxyribonucleic acid (DNA). Approximately 70 percent of iron in the body
attached to hemoglobin in red blood cells and myoglobin in muscle cells. The residual iron either
attached to other proteins (blood transferrin, or bone marrow ferritin) or contained in certain body
tissues. Zinc (Zn) is also an important micronutrient for all living species, since it plays both catalytic
and structural functions in a broad range of proteins. Fe metabolism disorders include a broad variety
of diseases, with various clinical causes, ranging from anemia, iron deficiency, and probably neuro
sensitive diseases, among the most common nutrient-related diseases in humans. The iron deficiency
is the first and the zinc deficiency is the third in terms of the worldwide scale and disease incidence.

The malnutrition of iron and zinc, which well known as a major health issue, is caused largely
by cereal diets that are micronutrient deficient but are prevalent in countries with lower and middle
incomes. Malnutrition and nutritious diseases have an impeded growth of the intrauterine system
affecting 23.8% of all births each year, and malnutrition of protein-energy affects 26.7% of children
under the average of five worldwide, as well as more than 60% of the world's population, Fe, and
more than 25% Zn [9]. As Fe and Zn often derived from the same food sources in the human diet that
are high in nutrients, the lack of such foods generally leads to simultaneous metal failure.

Selective breeding focusing on increased yields generally assumed to have led to a dilution
effect on grains with a lower metal concentration. The human body requires 51 nutrients, and at least
one of these shortages will cause metabolic complications, contributing to ill health and chronic dis-
eases. Such nutrients only come from agricultural products. The cereal monoculture system, however,
has intensified the issue of micronutrient deficiency by growing the production of certain crops that
would supply the weaker population with micronutrient foods. Additionally, the planting of high
yielding crops had a major "breeding impact” concerning nutrients as important as Zn and Fe. Current
varieties have higher yields; however, their wild variants are two or three times poorer in zinc, re-
spectively. Wheat is naturally relatively small in zinc, though. In addition, considering that its use
expected to rise by more than 70 percent in the future with demographic development, this is a con-
cern. Depending on the preparation, process and supplier’s different types of elemental iron are usa-
ble. H2-reduced iron is a type of elemental iron widely spread in small particle size commercially.
Reduced iron is easily soluble in water or heavy acids owing to its low reactivity and is most likely
to hamper its bioavailability. The total solubility of the metallic iron and the rate at which it dissolves
in the stomach's acid milieu is volatile, meaning that an unknown proportion is required for absorp-
tion. Only soluble iron enters the ‘common pool’ of nonheme iron that interacts with dietary inhibitors
or enhancers and ultimately decides how much is absorbed. This condition is not apparent in conven-
tional bioavailability experiments utilizing an extrinsic tag or tracer — a minute volume of radioactive
iron added — that expected to join the typical pool and respond identically with the dietary soluble

29



30

V111 international scientific conference. Vienna. Austria. 08-09.02.2024

nonheme iron found within. This illustrated in many products and soluble iron salts such as ferrous
sulfate for the natural iron [10].

Bio fortification is amongst the most cost-effective and ecologically solutions to preventing and
alleviating nutrient malnutrition in humans, or the process of genetic enhancement that specifically
targets the mineral status in the grains of staple food crops by breeding. For instance, it shows that,
with the use of bio-fortified wheat in the human diet, the consumption of Zn was significantly higher
relative to the non-bio fortified diet. Furthermore, the bio fortification of crops by breeding has many
benefits, such as long-term and reliable means of supplying more micronutrients, preserving the en-
hanced nutritional condition of malnourished citizens. In addition to increasing nutrient concentration
in food crops, high bioavailability is significant for human nutrition. Wheat foods are rich in antinu-
trients, particularly phytic acid (Phy), which impede the absorption or use of nutrients in the digestive
system. Overall, staple food crops and grains have very poor bioavailability of Fe and Zn. To improve
the bioavailability of Fe from 5% to 20%, it is approximately equal to the fourfold improvement of
overall Fe. It observed genetically much simpler to increase of the bioavailability of Fe and Zn com-
pared to through their overall concentration by traditional breeding by this amount. The molar ratio
with Phy commonly used to calculate the mineral bioavailability in the human diet [11]. The control
of Fe status in the human organism regulated by absorption, while Zn homeostasis achieved by ab-
sorption but also gastrointestinal secretion and endogenous Zn excretion.

Bio-enrichment is the method of using conventional breeding or modern biotechnology to grow
food crops with a high content of trace elements. Two important agricultural methods for improving
the concentration of zinc and iron in grain are plant breeding and fertilizing Zn and Fe. Given the fact
that genetic modification provides further prospects for a substantial improvement in the bioavaila-
bility of Zn and Fe in food, the acceptance of GMO technology by customers and regulatory bodies
is rather restricted and, in the foreseeable term, it is doubtful that genetically engineered production
and selling of these crops would be widely approved Agronomic bio-enrichment obtained by the
application of trace elements to the soil and/or directly to plant leaves. Agronomic bio-enrichment,
unlike genetic modification, is theoretically more efficient, inexpensive, and simpler to execute than
other approaches. On the subject of wheat, scientists estimate that zinc concentration in the grain of
a standard wheat crop is 20 to 35 mg/kg or even lower. To obtain the required criterion for wellbeing,
which is 40-50 mg/kg, such concentrations cannot meet the everyday needs of the human body. Zn's
bioavailability in the wheat grain is around 25%, whereas Fe's bioavailability estimated to be 5%.
The occurrence of antinutrients such as phytate in grains correlated with the bioavailability of Fe and
Zn. Each breeding or bio-enrichment system will suggest not just the amount of trace elements but
also the degree of their bioavailability. Such compounds promote iron and zinc absorption and remo-
bilization in plants. A mixture of nitrogen fertilizers, for example, with the addition of Zn and Fe into
the soil or via the leaf improves both the production and absorption of these components, promoting
the translocation of copper and iron from flag leaves to plants [12].

Correlation between phytate content and mineral availability

The production in physiologic pH values of insoluble metal cation-phytate complexes regarded
as the core explanation for low mineral supply, because such complexes will not absorb into the
gastric. There are considerable variations in the actions of the individual minerals; most studies indi-
cate a reverse connection between phytate and mineral availability. Zn 2+ was the most negatively
affected basic mineral by phytate. The role of phytate in herbal foods recognized as an essential factor
in decreasing Zn 2+ absorption. Phytate induces dose-dependent absorption of Zn 2+. However, cer-
tain reports do not agree, in particular on different foods, and their individual components. Moreover,
the supply of Zn 2+ in dietary environments not only limited by phytate but also adversely affected
Zn 2+ homeostasis. There is still some debate regarding the impact of phytate on dietary iron availa-
bility. The fact that iron is consumed lower in general, the presence of multiple ironphytats of varying
solubility and two forms of food iron, heme and nonheme iron, may be the reason for much of the
debate. Heme iron is ideally absorbed and absorbs more by dietary factors, but nonheme iron is less
readily absorbed, and certain dietary factors impair its absorption. Given the strong resistance of
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phytate to iron absorption in several human tests, generally recognized today that phytate is the major,
though not the only contributor to a decrease in human iron supply. The impact of phytate on the
abundance of iron and in particular, the abundance of iron Zn2+. However, it tends to be less promi-
nent due to the fact that, phytate is comparatively strong in Ca 2+ content in plant-based foods, the
capacity of the colone to dephosphoryl phytatic bacterial flora, and the possibility that Ca 2+. Rela-
tively few research has discussed phytate impact on daily usage of Cu 2+, Mn 2+ and Mg 2+.

Materials and methods

Spring bread wheat variety grains Eritrosperum-35 (T.aestivum L.) irradiated at 100 and 200
Gy doses. Six lines from the initial 100 Gy radiation dose and 200 Gy chosen after collecting the M5
plants. 12 lines of the mutant Eritrosperum-35M5 were chosen from the radiation exposure of 100-
Gy and 200-Gy, and these were numbered:105(1), 108(1), 113(5), 118(1), 136(1), 140(2), 144(2),
149(2), 150(7), 152(1), 152(8), 153(4).

Crop samples of each mutant line evaluated based on the following yield parameters: grain
weight per plant (GWP) row, grain number per main spike (GNS) and grain weight per major spike
(GWS) on local spring-bread wheat variants of Eritrosperum-35. The weight of 1000 grains (TGW)
measured as the mean weight of three sets of 100 grains per line relative to that of the parental type.
The strongest genotypes chosen based on their yielding components.

Grain samples were rinsed into sodium dodecyl sulfate (0,1 percent), deionized water and dried
to a constant weight of 65 to 70 ° C, then ground with a mixer mill (100 and 200- Gy dosed M5
mutant lines and initial variety cv Eritrosperum-35). The 0,2 g sample was digested using digestive
methods with a mixture of acid nitricide (5:1, v / v) (65% HNO3) and hydrogen peroxide (30%
H202). The following temperatures are used for sample digestion: heating to 70 ° C for 40 min, 45
min for 90 ° C, 3 hours for 130 ° C, 1 hour for 150 ° C, cooling and waiting until a temperature of up
to 25 ° C has been reached. Twice-distilled water reduced in the sample to 20 ml. Analytic results for
atomic absorption spectroscopy (Analytic Jena, NovAA350, Germany) used for the concentration of
iron and zinc. Mineral nutrient ratios tested for approved reference values from 0.3 per cent HNO3
distilled State standardized samples. Three repetitions of extract and analysis carried out.

For PhyC determination used by making some modifications to the protocol (Megazyme, 2016)
provided. A 2,0 g grain sample was milled into whole-meal flour and was digested with 10 mL of
HCI (0.66 M) inside 15 mL Falcon tubes, placed in a mixer and leave overnight (15 h) at room tem-
perature. The 1 mL of the extract centrifuged at 13,000 r.p.m. for 10 min. The solution in a new tube
was neutralized by the addition of 0.3 mL of a 2:1 (NaOH 0.75 M: HCI 0.66 M) mixture. A control
blank sample was included with 0.1 mL of HCI 0.66 M. After that, following the enzymatic
dephosphorylation reaction to calculate the free and total phosphorus (P) content of the samples. The
preparation of the phosphorus calibration curve constructed according to Megazyme protocol. The
calculation of P and PhyC and was expressed as g/100g.

The concentration of phosphorus calculated as follows:

c= mean M x 20 x F x A A phosphorus [g/100 g]

10 000 x 1.0 x v 1)

Where: Mean M = mean value of phosphorus standards [pug/A A phosphorus]; 20 = original
sample extract volume [mL]; F = dilution factor; AA = absorbance change of sample; 10 000 = con-
version from pg/g to g/100 g; 1.0 = weight of original sample material [g]; v = sample volume (used
in the colorimetric determination step); ¢ = phosphorus [g/100 g] / 0.282

The phytic acid content estimate implies that the volume of phosphorus obtained is solely pro-
duced from phytic acid and that this is 28.2 per cent phytic acid.

Results and discussion

Analysis of the mutant wheat productivity

In order to increase the bioavailability of cereals, the reduction of the PA content is necessary
to minimize phytic acid prevents the absorption of micronutrients. Reduced PA volume improves the
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absorption of Zn and Fe efficiently. By applying Gy radiation with rays, Ipa characteristics of mutants
impaired in PA biosynthesis can be applicable strategy for increasing the bioavailability of essential
micronutrients such as Fe and Zn. Such mutants could significantly improve human nutrition and
develop low-PA crops. Gamma ray mutations has perspective to block the synthesis or accumulation
of PA during seed development.

In order to meet the aim of this research work, lines of wheat species of Erythrospermum-35
were mutated with 100 and 200 y rays, 12 of them taken to illustrate results 105(1), 108(1), 113(5),
118(1), 136(1), 140(2), 144(2), 149(2), 150(7), 152(1), 152(8), 153(4). The results of productivity
analysis obtained from 12 mutant lines depicted in Fig.3-8 regarding to their number and weight per
main grain spike. In Fig.3 and Fig.4, numbers of lines of spring wheat Erythrospermum-35 of Triti-
cum aestivum L. taken order to compare the content with the estimated values. As it can be seen in
both figures, mutated lines of wheat in comparison to standard sample numbers, which is 30.33, of
grain per spike is higher in whole. Whereas, when comparing two different treated lines of wheat by
100 y and 200 v rays, the wheat spikes with higher resolution occurred slightly more, with 43 for 100
v and 45.63 for 200 y in average amount. It means lines, which treated with gamma rays, affected
wheat grain positively by increasing in quantity.
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Figure 3. Grain number per main spike in 100 Gy mutant lines of spring wheat Erythrosper-
mum-35
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Figure 4. Grain number per main spike in 200 Gy mutant lines of spring wheat Erythrosper-
mum-35

In this work of mutant lines, observed their grain weight per main spike and grain weight per
plant, as well as 1000 grains of each line were measured in grams. In Fig. 5 and Fig.6 grain numbers
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were illustrated per main spike shows low contrast with standard weight in g. For 100 y average was
2.15 g, and in 200 y average was 2.11 g. It is higher than standard weight, which is 1.97 g. In the 100
Gy dose group high number resulted in 140 (2) mutant line, whereas in 108 (1), 118(1) shown a
smaller number of weights per main spike than standard weight. In overall, there noticed slight in-
crease in weight. the second group of mutant wheat lines grain weight with 200 Gy dose responded
to be 2.63 g high in 149 (2) lines, and 144 (2),152 (8), 153(4) observed decreased in weight number
in comparison to standard weight per main spike. In the first mutant dose, group four lines showed
increase, whereas | the second group three lines increased.
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Figure 5. Grain weight per main spike in 100 Gy mutant lines of spring wheat Erythrosper-

mum-35

6
D
Qo 5
é .
% 3
E T |
(.
)
< 0
E T I RO R
2 & W Q K &Y N B o
z & N\ © N N &V \cg> &
g &
) .&@%Q
of-" 200 Gy M5 mutant lines of spring wheat Eritrosperumum -35and parent

Figure 6. Grain weight per main spike in 200 Gy mutant lines of spring wheat Erythrosper-
mum-35

Weight of grain, as major contributor to the yield of grain and explicitly links to two significant
productivity properties, such as the weight of grain and the grain shape. In figure 7 and 8 the grain
weight per plant in lines related to 100 Gy and 200 Gy reported to show distinct changes. In both
groups grain weight per plant increased than control sample. In difference of average value to control,
100Gy group differentiated to 1.97 g, and difference in 200Gy lines 1.88 g. In figure 7 highest in-
crease observed in 136 (1) line among others, at least in 105(1). Also, in the 200 Gy graph one high
result observed in 149(2) lines, and the low in 144(2) grain weight per plant. The results links to
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significant change occurrence in order to enhance productivity parameter of the wheat of the irradia-
tion of ray doses. These results are not similar to grain weight to main spike, however the measure-
ments in 1000-grain weight in two different dose lines coincides.
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Figure 7. Grain weight per plant in 100 Gy mutant lines of spring wheat Erythrospermum-35
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Figure 8. Grain weight per plant in 200 Gy mutant lines of wheat Erythrospermum-35

Figure 9 and 10 represents grain weight of 1000 grains in grams. These numbers reported in
graphs below matches with results presented in weight of grain per plant, which shows increase in
total in relation the control sample. In both parameters, all lines exhibited rise in weight. The average
in 100 Gy reported to be 46.58 and 45.99 in 200 Gy mutants. The high depicts registered in 136(1),
140(2), 149 (2), 150(7). The standard weight of 1000 non-mutant grains is 34.12g, but in 100 y grains
46.58 g and in 200 y 45.99 g in average measures. In the 100 y mutant lines the noticeable are 140(2),
which showed the highest, and 118(1) the least measures in 100 y. In 200y rays high weight in 149(2)
and the less in 144(2).
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Figure 9. 1000-grain weight of 100 Gy mutant lines of spring wheat Erythrospermum-35
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Figure 10. 1000-grain weight, g of 200 Gy mutant lines of spring wheat Erythrospermum-35

Comparison of Fe and Zn measures in mutant lines

The bioavailability of staple food and grain items in the wheat crop of Fe and Zn. Zinc is about
25%, whereas the bioavailability of Fe calculated at 5%. Anti-nutrient incidence in grains such as
phytate related to the bioavailability of Fe and Zn. The bioavailability of Fe and Zn in comparing
with its overall concentration by traditional breeding by this quantity shown to be much easier genet-
ically.

The role of phytate in plant originated foods recognized as an essential factor in decreasing Zn
2+ absorption. Phytate induces dose-dependent absorption of Zn 2+. Not only the sum of trace ele-
ments but also the degree of their bioavailability indicated by increasing breeding or bio-enrichment
techniques. These compounds facilitate plant absorption of iron and zinc, and remobilization. Because
the occurrence of antinutrients such as phytate in grains correlated with Fe and Zn's bioavailability,
the investigation of elements like Zn or Fe needed to calculate by itself, and in relation to phytic acid.

To investigate mineral content in mutant lines related to phytic acid, the Zn and Fe concentra-
tions measured. The concentrations have taken in mg/kg measures, related to absorb gamma rays of
100 and 200. In Fig.11 and Fig.12 iron concentration represented for standard line with 35.36 mg\kg,
in comparison to that feature the average in both range of gammas are much higher than in standard
with 39.70 mg/kg in 100 y and 41.15 in 200 y. However, there some lines with decrease to standard
measure in 108 (1), 140 (2), 136 (1), 150 (7). The superior concentration of 100 y observed in 113(5)
mutant lines, and the less in 140 (2). In 200 y mutant grains several lines showed high iron content,
like in 149(2),153(4), but vast decrease in 150 (7) line. Overall, results in 200 y are greater than in
100y resolution, as expected.
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Figure 11. Iron concentration of 100Gy mutant lines of spring wheat Erythrospermum-35

60

50
40
30
20 +—
10
0 ;
A

QL @ S
_ o o,& & RS 49»@ AR 4@4"
& N\ » $
¢ 200 Gy M5 mutant lines of spring wheat Eritrosperumum -35and parent

Iron concentration ,mg/kg

Figure 12. Iron concentration of 200Gy mutant lines of spring wheat Erythrospermum-35

Zinc (Zn) is a vital nutrient to all life forms. Zinc impairment is a global human micronutrient
impairment. About 3 billion people in the world affected by micronutrient deficiencies like Zn defi-
cits, particularly in developing countries. A significant reason for a mineral occurrence, especially
Zn, human deficiency is the existence of high amounts of phytical acid (PA, myo-inositol hexa phos-
phate) and fibres, in diets. Around 20.5% of the world's population projected at risk of inadequate
food consumption based on national estimates for nutritional supply. As indicator, Zn concentration
needed to obtain in wheat grains. In both rays in Fig.13and Fig.14, Zn concentration is high than
standard untreated grains, 29.35 mg/kg with no decreasing cases. However, in this case 100y treat-
ment showed high Zn concentration results of 96.47, 99.30, and 100.35 in 113(5), 118(1), 136 (1)
lines respectively.
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Figure 13. Zinc concentration of 100Gy mutant lines of spring wheat Erythrospermum-35
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Figure 14. Zinc concentration of 100 Gy mutant lines of spring wheat Erythrospermum-35

Calculations on phytic acid content

Phosphorus (P) processed as PA in cereals, legumes and nuts, one of Zn's key metabolites along
with penta phosphorus inositol. Phytic acid is the storage type of P and typically, accounts for 60-
80% in wheat, 66-70% in barley, 71-88% in corn 50-70% in soybeans, 27-87% in lentils and 40-95%
in chickpeas of total P. In experiments performed by various writers on specific crops, PA content
ranged from 0.39-1.35 per cent in wheat, 0.83-2.2 per cent in maize, 0.50-1.89 per cent in triticale,
0.54-1.46 in rye, 0.74-2.10 in beans and 0.28-1.26 in chickpeas. Phytic acid absorbs in cereals, leg-
umes, nuts and oil seeds during production of crops and constitutes 60% to 90% of the overall content
of phosphorous.

PA measured by an assay procedure specific for the measurement of phosphorus released as
available phosphorus from PA, myo-inositol (phosphate), and monophosphate esters by phytase and
alkaline phosphatase using the PA (phytate)/total phosphorus kit from Megazyme (Ireland). Phytic
acid level measured by calculating phosphor amount by subtraction phosphor from wheat grains, as
represented in the formula below. As it can be seen from Table 2 phytic acid and phosphor measure
are presented in g/100g, and their relations directly proportional to each other. In total, mutant lines
expresses decreased amount of phosphor and phytic acid, which is effect of mutations in the wheat
grain. In comparing with standard number 0.37 and 1.3 g/ 100 g of phosphorous and phytic acid, the
average of both gamma groups lowered distinctly. For instance, in 100y ray sector 108(1), 118(1),
140(2) lines represented low phytic acid synthesis level, in 200y ray wheat grain 144(2),152(1),
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153(4) lines showed lessened output. It described as effect of turning on of Ipa mutation features in
these lines, and activation low phytic acid genes in these lines.

Table 2 — The phytic acid, g/100g level and phosphorus measurements of mutant lines in rela-

tion to control spring wheat of Erythrospermum-35
Com- Free Total Phospho- Phytic
pound/ rus acid
Mutant Pi free Pi total g\100g g/100 g
lines Sample Sample P PA
ST 0,135 0,461 0,37 1,30
105(1) 0,073 0,364 0,33 1,16
108(1) 0,161 0,343 0,20 0,72
113(5) 0,059 0,428 0,41 1,47
118(1) 0,224 0,396 0,19 0,69
136(1) 0,145 0,406 0,29 1,04
140(2) 0,267 0,422 0,17 0,62
144(2) 0,064 0,271 0,23 0,82
149(2) 0,161 0,438 0,31 1,10
150(7) 0,038 0,347 0,35 1,23
152(1) 0,309 0,421 0,13 0,45
152(8) 0,111 0,500 0,44 1,55
153(4) 0,107 0,284 0,20 0,70

In table 2 concentration of phytic acid is calculated by the free and total phosphorus (P) content
of the samples through enzymatic dephosphorylation reaction. In Pi free column in lines 108(1),
118(1), 136 (1), 140(2), 149(2),152(1) showed higher level comparing to standard sample, and less
in 105(1),113(50),144(2),150(7), and slight lower in 152(8),153(4) lines. Mutant dosed lines in over-
all showed decreased phosphorous and phytic acid release in those grains. For example, the less con-
centration observed in 108(1), 118(1),140(2),144(2), 152(1),153(4), it means 50% of lines shows low
P and PA content. In addition, slight low concentration reported in lines 105(1) with 0.33 and 1.16
g\100g, 136(1) with 0.29 and 1.04 g/100g, 150(7) 0.35 and 1.23 g/100g, P and PA level respectively.
On the other hand, there observed high concentration in two lines, 113 (5) dosed with 100 Gy and
152(8) dosed with 200Gy. In the 113 (5) line phosphorous level was 0.41, which is 0.04 g/100g higher
than standard sample, phytic acid level is 1.47, which is 0.17 g/100g higher. For 152(8)-line, phos-
phorous level was 0.44, which is 0.07 g/100g higher than standard sample; phytic acid level is 1.55,
which is 0.25 g/100g higher.

Phytic acid calculation and effect to nutritional content analysis

PA regarded as a significant mineral absorption inhibiter, generating Fe and Zn complexes in
grains, limiting their bioavailability and reducing food nutritional value. During germination seeds,
plants mobilize PA phosphorus and PA inositol for development and growth, using specific PA de-
grading enzyme phytase. In regard to understand the results of the work correlation coefficient of
grain components calculated.

The correlation coefficient is a mathematical measure of the correlation of two quantities. In
the case when a change in one of the quantities does not lead to a regular change in the other quantity,
we can talk about the absence of a correlation between these quantities. Correlation coefficients can
be positive and negative. If with an increase in the value of one quantity, a decrease in the values of
another quantity occurs, then their correlation coefficient is negative. In the case when an increase in
the values of the first object of observation leads to increases in the value of the second object, then
we can talk about a positive coefficient. It is an indicator of the relationship between two variables.
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The calculations of such two-dimensional criteria for the relationship are based on the formation of
pair values that are formed from the considered dependent samples.

Correlation coefficients with values between yield-associated traits (TWG, GNS, GWS and
GWP) and micro-elements concentrations, Zn, Fe and phytic acid content in parent (cv. Eritrosper-
umum-35) and spring wheat Ms mutant lines calculated by Excel program (Table 3). The Eritrosper-
umum-35 parent and mutant lines productivity parameters (TWG, GNS, GWS and GWP), as well as,
minerals content (Fe, Zn, phytic acid) in grains correlated, and coefficient of correlation showed pos-
itive results. In the cv. Eritrosperumum -35 M5 lines TGW significantly correlated with GNS. In the
observing dosed mutant lines yield traits of 100 Gy showed significant correlation between GNS and
GWS, also GNS to GWP. It shows yield increase in those dosed lines (Table 3). The correlation
coefficient between minerals Zn and Fe in mg/kg in these lines reported significant level, which
shows that by the decrease of phytic acid level enhancement of minerals occurred. In 200 Gy dosed
mutant lines, GNS and GWS number showed high significance, and correlation of minerals slight
significance. In both 100Gy and 200 gamma-dosed group of lines, phytic acid not reported correlation
significance. It concludes that low phytic acid release in mutant grains, which leaded to significance
in grain yield and mineral content.

Table 3 — Correlation coefficients with values between yield-associated traits (TWG, GNS,
GWS and GWP) and micro-elements concentrations, Zn, Fe and phytic acid content in parent (cv.
Eritrosperumum-35) and spring wheat Ms mutant lines

GWS, GWP, TGW, GPC, Fe, Zn, Phytic
g g g % mg/kg mg/kg acid

cv .Eritrosperumum-35
GNS 0.00 0.11 0.11° 0.06 0.00 0.01 0.09
GWS, g 0.03 0.02 0.01 0.00 0.00 0.02
GWP, g 0.17* 0.01 0.00 0.01 0.01
TGW, g 0.01 0.03 0.07 0.03
Fe, mg/kg 0.00 0.23
Zn,mg/k 0.07

100 Gy Ms mutant lines
GNS 0.32" 0.17°"  0.05 0.09 0.00 0.00 0.09
GWS, g 0.09 0.00 0.04 0.00 0.02 0.01
GWP, g 0.03 0.07 0.06 0.00 0.01
TGW, g 0.05 0.03 0.04 0.17
Fe,mg/kg 035" 0.14
Zn, mg/kg 0.01

200 GyMs mutant lines
GNS 0.52°" 0.06 0.02 0.05 0.01 0.04 0.01
GWS, g 0.05 0.06 0.01 0.01 0.05 0.01
GWP, g 0.00 0.04 0.07 0.09 0.01
TGW, g 0.06 0.03 0.00 0.02
Fe,mg/k 0.24" 0.03
Zn, mg/kg 0.01
*, ** and ***denote significance at <0.05, <0.01, and <0.001 probability levels

CONCLUSION

Lack of micronutrients is one of the most common and widespread nutritional problems world-
wide. Phytic acid plays a key role among the factors that mitigate the bioavailability of Zn and Fe;
therefore, to scrutinize genetic alterations in micronutrient and phytate content, it needed to examine
zinc, iron, phytic acid concentrations, and relations to each other. There are two key approaches to
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increase the bioavailability of minerals: by growing the amount of phytate in foods or by incorporat-
ing extra minerals in the fortification procedure. Bio fortification of crops are among the most effec-
tive approaches to address the issue of nutrient malnutrition in the world. The recognizable benefits
vary from economically effective, easiness in use to nutrient quality enhancement, absence of harmful
effect to crop, which leads to be perspective method to overcome dietary health problems. In this
work, mutant lines tested for occurrence of lowering phytic acid concentration, which inhibits min-
erals, and enhancing minerals to release (Zn, Fe). By treating with gamma ray doses, wheat grains
can generate Ipa mutant characteristics.

In overall, research work investigations facilitate to wheat crop quality growth and higher yield-
ing for wheat, as one of wildly used crop in the world. Furthermore, it proves to be convenient method
of solution for mineral deficiency, and bioavailability.
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Abstract

The article is devoted to the analysis of methods for utilization and processing of oil sludge
from the Absheron Peninsula. Sludge samples were taken from 4 contaminated sites near oil fields.
Physicochemical analyzes were carried out on devices Agilent Technologies GC7820A (gas chro-
matograph), Agilent Technologies ICP-MS7500 (Inductively coupled plasma), RetortOil and Water-
Kit RROW-50 (Vacuum distiller). Depending on the characteristics of the sludge, methods for its
disposal and processing are proposed.

AHHOTANUA

CraThsl MOCBSIIEHA aHAJIM3y METOAOB YTWJIM3AlMM M TMepepabOoTKH HEPTSIHBIX IIJIaMOB
AmniepoHckoro mosryoctposa. IIpoObl nutaMoB U3BATHI MX 4-X 3arps3HEHHBIX YYacTKOB BOJIM3U
He(TAHBIX MecTopoxaeHud. IIpoBeneHbl (Qu3MKO-XMMHUYECKHE aHaIu3bl Ha mnpubdopax Agilent
Technologies GC7820A  (rasoBeiii  xpomarorpad), Agilent Technologies ICP-MS7500
(UnaaykTuBHO-cBsi3aHHas miasma), RetortOil and WaterKit RROW-50 (BakyyMHBIH TUCTUAIUIISATOP).

B 3aBucHMOCTHM OT XapakTepUCTHUK IIJAMOB MPEJIOKEHBI METOAbl Ul WX YTHIM3ALUH U
nepepaboTKH.

Keywords: oil sludge, physical and chemical analyses, thermal methods, chemical methods,
biological method.

KuroueBble cjioBa: He(l)TSIHI)Ie 1jIaMbl, @HSHKO-XI/IMH‘ICCKI/IG AHAJIN3bI, TCPMUYCCKUE METO/IBI,
XUMHNYCCKHUEC METOABI, OMOJIOrHYECKUI METOA.

BBenenne

Hed s 1 HETEPOIYKTHI SBISIOTCS HEOTHEMIIEMON YaCThI0 XUMUYECKOW TEXHOJIOTHH, TTHIIE-
BOI MPOMBILIUIEHHOCTH, PACTBOPUTENIEH, sI/10B, OBITOBOM XUMHUHU. be3 3TOro HEBO3MOKHO NPECTABUTh
KHU3Hb COBPEMEHHOT0 ueoBeka. OHaKo MMEHHO e TeIbHOCTh IPeANpusTHii HeTera3oBoii orpaciu
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HAHOCHUT OIPOMHBIH yIepO OKpy’Kalollel cpesie, B TOM YHCiIe 3a cUeT 00pa3oBaHUSI OTXOJ0B MPOU3-
BOJICTBA — He(pTEILIIaMOB.

Hedrentampl npeAcTaBisioT coOOl CIOXKHYIO CMECh, KOMIIOHEHTAMU KOTOPOW SIBIISIOTCS
HETEPOIYKTHI, a TAK)KE MEXaHUUECKUE IPUMECH: TJIMHBI, WJI, MUHEPAJIbI, TPOAYKTHI KOPPO3UHU pe-
3epBYyapoB, MeCOK, BoAa. CocTaB U MPONOPLUUU KOMIIOHEHTOB B AMYJIbCUU HE(TEIaMa MOTYT BapbH-
pOBaThCsl B 3aBUCHMOCTH OT MCTOYHHMKA. B OCHOBHOM He(TeIIIaMbl MPENCTABISIIOT COO0M TsDKEIbIe
HedTsHBIE OCTAaTKU: TBepAble mpumecu 12 — 45%, nedrenponykrsl 10 — 55% ot maccel, Boga — 30-
80% oT Macchl; OpraHu4ecKasl 4acTb — HEOKUCIICHHBIE YTIJICBOIbI: alIKMIIOCH30IIbI, HATaIMHBI, Tapa-
¢bunbl, HaQTEHBI ¥ TETEPOLUKINUECKUE COCTUHEHHUS.

Bomnpocy n3yueHHss METOIOB YTHIM3AMU U TEpepadOTKU He(TENUIaMOB MOCBSIIEHO HEMAJIO
HAy4YHbBIX padoT, B KOTOPBIX aBTOPHI BHICKA3bIBAIOT CBOE MHEHUE O BO3MOXKHOCTH PabOThI C OTXOJaMU
He(Ten00bIBAOIETO POU3BO/ICTBA.

Paccmotpennsie uccnenoBanus B 001acTu ooOpareHus ¢ HeprecoaepKaluMu OTX01aMHU BbISIB-
JSIFOT HEOOXOIMMOCTD CO3/IaHHSI €JMHOM CHCTEMBI OUYMCTKH, YTUIN3AINH U IepepadoTKH HedTenuia-
MOB, a 3HAa4YWT, CYIIECTBYET HEOOXOAUMOCTh aHAJIM3a MPEUMYIIECTB U HEJOCTATKOB Ipe/IaraeMbIX
METOJIOB.

MeTtoabl 1 METOAUKHU HCCIETOBAHUI

B mHacrosimee Bpems cymiecTByeT NIsTh Hambosee 3((EeKTUBHBIX CHOCOOOB yTHUIIH3AINU
He(TeNIaMOB: TEPMUYECKUN METOJl , XUMUYECKUN METO] ,0MO0NIOruuecKuil MeTon ,pu3nuecKuit
METOJT , PU3UKO-XUMHUUYECKUH METO].

Tepmuyeckue MeTOAbI:

Tepmuueckue METOABI OCHOBAHBI HA MPOLIECCAX TEPMHUUYECKOTO Pa3I0KEeHUS He(DTEIIPOITYKTOB.
Cy1iecTByeT HECKOJIbKO OCHOBHBIX MOJIXOJIOB: TEPMHUUECKOE pa3liokeHrne B 0eCKUCIOPOIHOI cpere,
CKUTaHWE He(TEIIaMOB B TeYax B IICEBI00KIKECHHOM CJI0€, TUPOJIH3.

TepMuyeckue MeTOAbI UMEIOT CIEAYIOIIHME MPEUMYIECTBa: BBICOKOA(()EKTUBHBIA METOL
HeWUTpanu3anuu, 00beM OTXO0J0B cokpamaercs B 10 pa3, BO3MOKHOCTh peKyIlepaluu Teria, BO3-
MO>KHOCTb MOJYYEHHS TOPUCTOTO TPAHYITUPOBAHHOTO CTPOUTEIHHOTO MaTepuana, BMECTO 30JIbI
- KepaM3HTa, KOTOPBIA NCTIONB3YETCs B KAUECTBE HATIOTHUTEIIS;

HEJOCTaTKHU: BBHICOKHE SHEPro3aTpaThl Ha JOMOJIHUTEIHHOE TOIIUBO (Ta3, Macio) u 00opyao-
BaHUE U OYUCTKH U HEUTPaU3aliK JHIMOBBIX Ta30B, TPOMO3IKOEe 000pyI0BaHHE

DTH METO/IBI HE HCTIONB3YIOTCS, €CITU B 0TX0/IaX €CTh TaKHe BEIIeCTBA, KaK Cepa, TaOreHbl UITN
docdop, T.K. B pe3yJabTaTe MOTYT 00Opa30BbIBATHCS MPOIYKTHI PEAKIIUH (IMOKCHHBI, (ypaHbl U 1Ip.),
TOKCUYHOCTH KOTOPBIX BO MHOTO pa3 MPEBbHIIIA€T HOPMATHUBBI.

s cxuranus He(TEUIAMOB MTUPOKO MPUMEHSIOT ITeYH Pa3IMYHBIX TUIIOB U KOHCTPYKITHI:
KaMepHbIe, MHOTOCTYIIEHYAThIE, BPAIIAIOIINUECs MeYH U MEeYU C KUTSALIIM clloeM. TepMUuecKuii Me-
TOJI TIO3BOJISICT CKHUTATh 3arpsi3HEHHBIC (PYIIBTPHI, TPOMACIICHHYIO BETOIIh U TBEPbIC OBITOBBIC OT-
X016l BMecTe ¢ Herenutamamu [ 1-4].

XHUMHYECKHE METO/IbI:

XUMHUYECKHE METOIBI OCHOBAHBI HA UCTIOJIH30BAaHUH PACTBOPUTENICH, K KOTOPHIM MOTYT OTHO-
CHUTBCSI Ta30BBIi KOHJCHCAT, Mapa(uHbI C ONpPECTICHHBIMA CBOMCTBAMHU U JIETKUE YTJIEBOIOPO/IBL.
CHayana HeTSIHBIE OTXO/ABI PACTBOPSIOT B CIIEHUATBHBIX BEIIECTBAX, MTOCIE YEro UX OTAESIOT OT
Pa3IMYHBIX TBEPJBIX U )KUIKHX TIPUMECEH.

Cy1ecTBYIOT ClIeAyIOIINE CIIOCOOBI UCTIOIb30BAHUS ITOM TEXHOJIOTUH: Ha CHEIMATH3UPOBaH-
HOM 00BekTe (OobImre 00beMbI HePTECOIePIKAMMNX OTXO0I0B PEKOMEHAYETCS pa3MeniaTh Ha 00bEK-
Tax He(TEAOOBIYH C CHCTEMaMH TI0J]a41); B CMECUTEIBHBIX YCTAHOBKAX (aKTYyaIbHO 7Sl HEOOIBIITNX
00beMOB HeTecoIep KaIIiX OTXO0I0B, Pa3MEIeHNE KOTOPHIX YKOHOMUYECKH 11e7IeCO00pa3Ho B Me-
cTe 00pa3oBaHus); B TIMHSAHBIX Kapbepax (MacTooO0pa3Hble MPOAYKTH KOKCOBAHHS «CTAPBIX) MOPHI-
BOB ITPOMBICIIOBBIX HEPTEPoBoI0B) [5-9].

[IpenmyIiecTBO XUMHUYECKOTO METOa IepepaboTKU He(pTEeUIaMOB 3aKTFOYAETCS B IOTyUYEeHUU
MPOAYKTA, KOTOPBIA MOKHO HCITOJIE30BaTh MMOBTOPHO (B CTPOUTENBCTBE, MMPOKIIAJIKE JOPOT, 3aCHINKE
3eMJISIHBIX HachInei). C SKOHOMUYECKOW TOUKH 3PSHHSI CIUTACTCS, YTO XUMUUECKHI METO]] SKOHO-
Muuecku 0onee 3pPEeKTUBEH 0 CPAaBHEHHIO C TEPMHUCCKHUM.
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Buonornyeckuii meroa:

buonorudeckuii METOJT OCYIIECTBISIETCS C UCIIOIh30BAHUEM OAaKTEPHATBLHBIX IITAMMOB M OHO-
TeHHbIX 100aBOK. [IpeumyiiecTBa JAHHOTO METO/Ia CaMblii SKOJIOTHYECKH YHUCTHIM MeTo, nmpeolpa-
3yeT HEPTh B IPOCTHIE COCTUHEHHUS, IPU ITOM TOJTHOCTHIO COXPaHss CTPYKTYPY MOYBBI 0€3 J0IO0JI-
HUTEJBHOTO 3arpsi3HEHUS OKPY KAIOLIEH Cpe/Ibl; HeIOCTATKU: HU3Kas TPOU3BOUTENIbHOCTb, BBICOKAs
CTOMMOCTb, HEBO3MOKHOCTb MCIIOJIb30BAHUS MIPU HU3KUX TEMIIEpaTypax.

Hcnonb30BaHne OMOTEXHOJIOTUU TEPCIIEKTUBHO ISl HEUTpalu3alun He(TeliaMoB, 00pasy-
IOIIUXCS IPH OYMCTKE BOJJOEMOB, HEpTE3arpsi3HEHHBIX TTOYB U BOJIOEMOB. B mocieHue roisl 3a py-
0exxoM U B AzepOaiimkane pazpadaTbiBaeTcs psj OuompenaparoB Ajs HEMTpanu3aluu HeTIHBIX
3arpsi3HUATEINEH pasarnyHoro coctasa [10-15].

duznyeckue MeToALI:

OU3NYECKUl METOJ| YTHIM3AIMH OTIMYACTCS HU3KOH 3(PPEKTUBHOCTHIO U 00pa30BaHHEM
HEMPUTOIHBIX ISl HCTIONIb30BAHUS OCTATKOB. DTOT METOJ MOXHO Pa3JIeIUTh Ha CIeAYIOUINe BUAbL:
IPaBUTAIMOHHOE OCAXKICHHE, pa3JeICHUE B IIEHTPOOSKHOM IIOJIe, pa3JeiicHHe (HIBTPOBAHHEM,
no0bIya.

I'paBuTanmonHoro ocaxnaeHus: IIpenmMymiectBa: He TpeOyeT OONBIIMX KAMUTAIBHBIX U
9KCIUTYaTallMOHHBIX 3aTPaT; MOXKET ObITh YaCThI0O KOMOMHHPOBAHHOTO MeTo/1a. Hemoctatku: HU3Kas
3¢ (HEeKTHBHOCTH pa3/IeICHUS U JUTUTEIHLHOCTh TIpoIiecca; 00pazyeTcsi 00JIbIIOEe KOJTUIECTBO OCAIKA.

Pa3znenenue B uentpodexxnom none: [IpenmyiecTBa: BO3MOXHOCTh CHUKECHUSI KOJIMYECTBA OT-
XOJIOB M IOBTOPHOTO MCIOJIb30BAHUS YaCTH OTJICIICHHOHN BOJIbI, HETH (He(DTEPOYKTOB); BO3ZMOXK-
HOCTh MHTEeHcU(uKanuu mnporecca; Hemocratku: Tpedyercs crenuanbHoe 000pyaoBaHue (THIPO-
IIUKIIOHBI, CeIapaTopsl, HCHTPU(GYTH); TpodJIeMa He pelIeHa MOJIHOCTHIO U3-32 HETIOJIHOTO pa3Jiese-
HUS HePTENPOAYKTOB OJIMHAKOBOI IIIOTHOCTH.

Paznenenue ¢punprpoBanuem: [IpenmyriecTBa: OTHOCUTEIEHO HEBBICOKAS CTOUMOCTD; BBICO-
Kasl CTeNeHb Ha/IeKHOCTU METO/1a; MOTYT ObITh COCTABHON 4acThi0 KOMOMHUPOBAHHOTO (PU3UKO-XU-
MHUYECKOT0 MET0/1a; 00Jiee BICOKOE Ka4eCTBO IIEJIEBOTO MPOAYKTa; MEHee TpeOOBaTEIbHBI K Kaye-
CTBY CbIpbs. HemocTaTku: He0OX0IMMOCTh 3aMEHBI U pereHepaiui GuibTPYOIINX MaTEpPUAaIOB; BBE-
JIEHUE CTICIIHAIBHBIX CTPYKTYPUPYIONTNX HATIOJIHUATENIEH; Mpo0OJieMa SKOJIOTHYHOCTH JI0 KOHIIA HE pe-
IIIeHa K3-32 OOJBIIOr0 KOJMYECTBA OTXO/IOB.

OkcTpakiuu. [IpenMyniecTBo: OTHOCUTENBHO HEBBICOKAasi CTOMMOCTh; Hemocrarku: Tpedyer
CHeNHalbHOTO 000pYAOBaHUs, PACTBOPHUTENEH; HEOOXOJUMOCTh PEreHepaIH IKCTPAreHTa; HETIOJ-
HOE U3BJIeUeHNEe HE(PTETPOTYKTOB U3 OTXO/IOB.

[Iupokoe pacrnpocTpaHeHHE MONYYHIN KOMOMHUPOBAHHBIE METObI, TOCKOJIBKY OHU IMO3BO-
JISIOT nepepadaTeiBaTh HE(PTSIHBIE OTXOABI C CAMBIMH PAa3HOOOPA3HBIMU (PU3UKO-XUMUUYECKHUMH Xa-
PaKTEepUCTUKAMU.

Haubonee yacTo UCIoONb3yeMbIM COYETAHUEM MEXAHUYECKUX U (DU3UKO-XUMUYECKUX METOJIOB
SIBJISIETCS] UCTOJIB30BaHUE MMOBEPXHOCTHO-aKTUBHBIX BEIIECTB, U3MEHSAIOMINX Pa3Mep U CTPYKTYpYy
He(dremmama. JJocCTOMHCTBA METOJIOB: BO3MOKHOCTh MHTEHCU(UKAIIMH MPOIIECcca, XOPOIIO coYeTa-
eTcsi ¢ pU3nIecKuMH B OMOJIOTUYECKUMU MeToaMu. Hemoctatku: TpeOyeT mpUMeHEHHUs CrieIrallb-
HOTO JIO3UPYIOIIET0 000PYI0BaHUS, BRICOKHE 3aTpaThl HA peareHThI, JAHHBIM METO MOXXHO UCTIOh-
30BaTh TOJBKO B COCTaBe JPYroro METo/a.

Ha ocHoBe aHanm3a cTaHOBUTCS SICHO, 4TO JUIsl HauOosee 3hekTUBHON yTUIN3auu HedTe-
MPOYKTOB HEOOX0[MMa YHUBEPCaIbHAasl, KOMIIJIEKCHAS! TEXHOJIOTHS TIepepadOTKH, 3aKTFOYAI0IASCS
B pa3/IeJICHUU OTXOJIOB Ha CJIOM M pabOTe ¢ KAKIIBIM U3 HUX B OTACIBHOCTU. Takue MeTObl JOTKHBI
BKJIIOUYATH B c€0s1 TpU KOMITOHEHTa: 00paboTKa cIosi MACIISTHON dMYJIbCHH; 00paboTKa BOJIOIMYIIbCH-
OHHOTO CJIOS; HEUTpaIM3aIis 0CaJ0YHOTO CJIOS.

OpHMM U3 MepCIEKTUBHBIX HAMPABJICHUN SBISIETCS BOBJICUEHUE HE(PTECOIEPKAIINX OTXO0B
He(TSIHBIX ¥ TA30BBIX MECTOPOXKIECHUN BO BTOPHUHYIO MEPEPabOTKY C 1ETbI0 MUHUMHU3AINHA TEXHO-
TE€HHOT'O BO3JICHCTBUSI HA OKPYKAIOIIYIO CPELy.

[TepepaboTka u yTunmzanus HeTEIIaMOB JOJKHBI OBITh HAINPaBJICHBI HA PUMEHEHHE DKO-
HOMHYHBIX U DKOJOTUYECKH YUCTBIX TEXHOJOTHH, HCIIOIB30BAHUE CTAaHAAPTHOTO 00OPYIOBAHUS U
0€30TX0THOM TEXHOJOTHUH OYUCTKHU U YTHIIN3ALINH.
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Haubonee nepcrneKTUBHBIMU TEXHOJOTUSMU NepepaboTKU HeTe1aMOB Ha KPYITHBIX MECTO-
POXICHUSX, TNTAHUPYEMBIX K MPOJIAXKe, SIBISCTCS UCIOIb30BaHNE HE(PTEIIIaMOB IPU IIPOU3BO/ICTBE
TOIUIMBHBIX OPUKETOB JJIsi UCMHOJIb30BaHUS B KOTEIbHBIX. CpaBHUTENBHBIN aHaJIN3 cocTaBa HEQTs-
HOTO IIIJIaMa, UCIIOJIb3yEMOT'0 B HACTOAIIEE BPEMs B TPOMBILIICHHOCTH, B ac(abTO-cCMOJI0-TIapadu-
HOBBIX OTJIO)KEHUH IIOKa3all CXOJCTBO MX MapaMeTpOB, YTO IO3BOJSET MPEANOJIOKUTh, YTO ac-
(banbTo-cMOJI0-TTapa MHOBBIE OTJIOKEHHS 00JIaal0T KOJUIOMIHO-XUMUYECKHUMHU CBOMCTBaMU (anre-
3MOHHBIMU M KOT€3MOHHBIMH CBOMCTBaMHM ), XapaKTepHbIMHU JJis1 HeTenuiama. Beicokoe conepkanue
HePTENPOIYKTOB B ac(haabTo-cMOIO-apaUHOBBIX OTIOKEHUAX, HU3KOE COJIEP)KAHHE BOJBI U Me-
XaHUYECKUX MPUMECEH, HaJlune aJAre3MOHHBIX CBOMCTB MO3BOJISIET MPEABUACTh BOZMOKHOCTh HC-
MOJIb30BaHUA ac(PaabTO-CMOJIO-TIAPA(GUHOBBIX OTIOKEHUN B KAYECTBE BSDKYILETO JUIS IPOU3BOJICTBO
IIUTAMOBBIX TOITUBHBIX OPUKETOB (€BPOAPOBA).

TexHon0rus MoIy4eHus: TOIIMBHBIX OPUKETOB U3 HE(TEIJIaMOB B COOTBETCTBUH C yCTAHOB-
JICHHBIMU TEXHUYECKHUMH U SKOJIOTMUECKUMU KPUTEPUSIMU COCTOUT U3 HECKOJIBKUX ATAIOB: MOJr0-
TOBKA OMIJIOK (OTCEB KPYIHBIX YACTHUII, CYIIKa); TOJIOTPEB ac(abTO-CMOI0-TIapaQHHOBBIX OTIIOXKE-
HUH J10 3aJJaHHON TeMIepaTyphl; JO3UPOBKA KOMIIOHEHTOB OPUKETHOM IINXTHI; CMEIIMBAHUE KOMIIO-
HEHTOB IIUXTHI U OXJAXKACHUE IO TEMIIEPATyphl IPECCOBAaHUS; OPUKETHPOBAHKUE TOIUTMBHO-COIEP-
JKallel MUXTHI IPU 3aJaHHOM JaBJICHUU MPECCOBAHMS; OXJIAXkICHUE TOTOBBIX OPUKETOB C LIETBIO UX
MaKCHUMaJIbHO OBICTPOTO 3aTBEP/ICBAHMS;, XpaHCHHE U 3arpy3Ka roTOBbIX OprkeToB [16-20].

Jlnia peanuzanuu npeasiaraeMoi TEXHOJIOTHH COOTHOIIEHHE He(DTEIIaMOB U OMIIOK JTOJIKHO
coctaBiATh 40% u 60% cooTBeTcTBEHHO. IMEHHO Takoe coueTaHue MMO3BOJISET UCIOIb30BaTh MaK-
CHUMaJIbHOE KOJIMYeCcTBO HedTenuiaMoB 6e3 yuiepOa /i kauecTBa MpoaykTa. B pe3ynbTare ucnosnb-
3yeTcs MEHee MOJOBHUHBI OTXOJOB, YTO MO3BOJISET CAETIAaTh BHIBOA O HU3KOW TEXHHUYECKOW OIIEHKE
JAHHOTO METOa, OTPUIIATEIILHBIM MBI TAKXKE CUMTAEM HCIIOIH30BaHUE OMIIIOK, IPOU3BOJICTBO KOTO-
PBIX HE MPETYCMOTPEHO Ha MECTaX.

Ecnu conepxanue B BogHOM pactBope 6osee 30% sKkcTpakTa, pacTBOPHI OKa3bIBalOT TOKCUYE-
ckoe naeiicTBre Ha Aaduuid. JladHUM NIpUMEHSIOTCS IS BBISBICHUS TOKCUYHOCTH BOJHBIX PacTBO-
POB, KOTOpBIE UCIIOJIB3YIOTCS B UCCIIEAOBAHUAX 3arpsi3HEHUI BOJHOW Cpefibl, MOCKOIbKY OHU UyB-
CTBHUTEJBHBI JIJAXKe K HEOOJIBIINM U3MEHEHUSIM CTPYKTYPBI BOJIBI (HAalpuMep, KOHIIEHTPAIHN COJIei).

Ecnu coneprxanue B BogHOM pactBope 6oisiee 30% 3KCTpakTa, pacTBOPHI OKA3bIBAIOT TOKCHYE-
CKoe JieHicTBUE Ha JadHUM.

IIpu onleHKe TOKCUYHOCTH PacTBOPOB, COJIEPKAIUX SKCTPAKT U3 TOIIMBHBIX OPUKETOB, yCTa-
HOBJICHO, YTO C YBEJIMUYEHUEM MAaCcCOBOMW JIOJIM SKCTPAKTa B MUTATEILHOM pacTBOpE JJIMHA pa3poc-
IIMXCSl KOPHEH pacTeHus Jiyka ymMeHbliaercs. Tak, B 10% pacTBope /uilMHAa KOPHEBOM CHUCTEMBI Ha
40% MeHbIIIe IO CPaBHEHUIO ¢ KOHTpoJieM, B 50% pacTBope pa3inuyuus B JJIMHE KOPHEH COCTABJISIOT
65%, a B 100% skcTpakTe KOPHH BOOOIIE HE PACTYT B TEUEHHUE BCETO MEPHO1a HAOII0AEHUS.

OO0cy:x1eHNs ¥ aHAJIU3 Pe3yJIbTATOB

B kauectBe mnpumepoB He(TAHBIX IIJIaMOB, OTOOpaqu NpoO 3arpsS3HEHHBIX YYacTKOB
Anmeponckoro monyoctpoBa — Balakhani, Ramana, Surakhani, Bibiheybet. Tlposenu ¢usuko-
XUMHUUeckuii ananu3 Ha nmpubopax Agilent Technologies GC 7820A (ra3zoBsiii xpomarorpad), Ag-
ilent Technologies ICP-MS 7500 (MunyktuBHO-cBsizaHHas mia3ma), Retort Oil and Water Kit
RROW-50 (BakyyMHBIi AUCTUILISATOD).

VYnpaBieHne U 0YNCTKA OTXO0JI0B OypeHs, He(pTenIaMOB ¥ CTOYHBIX BOJI BKJIFOUAIOT CIIOKHBIC
TEXHOJIOTUH, pa3pabOTaHHbIE JJIs1 CMATYECHUsI BO3ACHCTBUS HA OKPY>KAIOLIYIO Cpelly M COOMIOICHUS
HOPMATHUBHBIX CTaHIApTOB. B cilydae OypOBBIX OTXOMIOB HCIOJB3YIOTCS TaKWE€ TEXHOJIOTHH, KaK
CHCTEMBbI KOHTPOJISI TBEP/AbIX YAaCTHIL U JIeKaHTEPHbIE LIEHTPU(YTH s OTAEIEeHUs1 OypoBOro Hj1ama
u obnerdyenusi nmepepaboTku OypoBBIX pacTBopoB. [loBTOpHOE 3akaumBanue miama (CRI) taxke
UCIOJIB3YETCs MOCIIe COOTBETCTBYIONIEH 00pabOTKM B COOTBETCTBUH C IPABUIIAMHU YTHIIN3ALIMH.

[epenoBeie TEXHOJIOTUHU BKITIOYAIOT AIIEKTPOKOATYJISALIUIO, HCIOJIB3YIOLIY IO
AJIEKTPOKOAryJISILUIO IS yIaJIEHUs 3arps3HEHH, 1 030HUPOBaHME, PACIICTUISIONIEe OPraHUYEeCKHe
W HEOPTraHWYEeCKHE 3arps3HHUTENM C IOMOMIBI0 030HA. AJCOpOIMs aKTHBHPOBAHHBIM YTJIEM
UCIIONIb3YETCs JUIsl YAAJICHUs] OpPraHUYecKUX COCAMHEHHMH, a MeMOpaHHble Ouopeakropsl (MBR)
COYETAIOT OMOJIOTHYECKYIO OYMCTKY C MEMOPAHHOU (UIbTpAIUEi 715 MOBBITIICHUS (P PEKTUBHOCTH.
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OTH TEXHOJOTMH HE SBISIOTCS B3aUMOMCKIIIOYAIOMIMMH, W KOMIUIEKCHBIH ITOAXOJ YacTo
coyeraeT B ce0e HeCKOJIbKO METOJIOB ISl IOCTUKEHHUSI KOMITJIEKCHOTO U 3(p(peKTUBHOTO yrpaBiieHUs
oTxonamu. HemnpepbiBHBIE HcClenoBaHUS M Pa3pabOTKU CHOCOOCTBYIOT Pa3BUTHIO TEXHOJIOTHH,

Jenasi IpakTUKy HeTerazoBoii oTpaciu 0oiee ycToiunBoi u 3 (PEeKTHBHOM.

[TonydenHble pe3ynbTaThl IPUBEACHBI B Ta0IuIE 1.

Taoauna 1.
Parameter Balakhani Ramana Surakhani Bibiheybet
Composition
Oil (20%), Rock cuttings Chemicals (40%), Organic matter
water (70%), (60%), heavy metals (30%), (50%),
solids (10%) drilling mud pollutants (30%) minerals (30%), sed-
(30%), iments (20%)
other materials
(10%)
Viscosity 25 ¢St (High) | 15 ¢St (Medium) | 20cSt  (Medium) | Low (5 cSt)
Density 900 kg/m? 2.2 g/lcm?® 1.005 g/cm? 1.1 g/lcm?
Water Con- | 30% 15% 5% 60%
tent
Chemical Benzene Barite (20%), Chlorine (0.2%), ar- | Nitrogen compounds
Composition | (0.1%), heavy | bentonite (10%), | senic (0.1%), or- (25%), phosphorus
metals chemicals (5%) ganic pollutants compounds (15%),
(0.05%) (0.3%) dissolved ions (10%)
Tempera- 40°C 25°C 30°C 15°C
ture
Cuttings 0.1 mm 3 mm 0.5 mm 0.2 mm
Size
Toxicity Moderate High Moderate Low
Volume 200 cubic me- | 5 tons per well 100,000 liters 500,000 cubic me-
ters ters
Treatment Requirements
Centrifugation | Screening (50%), | Biological treatment Settling (70%),
(80%), chemi- sedimentation (40%), chemical natural attenuation
cal treatment (30%), treatment (30%), Fil- (30%)
(20%) Filtration (20%) tration (30%)
pH Level 7.2 8.0 6.5 7.8
Turbidity S5NTU 10 NTU 15 NTU 3NTU
BOD (Bio- 20 mg/L 5 mg/L 30 mg/L 15 mg/L
logical Oxy-
gen De-
mand)
TDS (Total | 300 mg/L 500 mg/L 800 mg/L 150 mg/L
Dissolved
Solids)

Tabnmuua 1 mnpeanmaraeT TEOPETUYECKOE CPAaBHEHHE YETHIPEX Pa3IMYHBIX HCTOYHUKOB!
banaxanbl, Pamana, Cypaxanbl u buOuxeiiber. DTH HCTOYHUKHA HMMEIOT Pa3JIMYHBIA COCTaB H
XapaKTepUCTHUKH, CBSI3aHHbBIE ¢ He(TelIaMaMu, 0TX01aMi OypeHHs, CTOUHBIMU BOJAaMU M 3eMHBIMU
ucrtouyHukamu. Hanpumep, banaxanel xapakTepu3yroTcsi cocTaBoM, cocTosiiuM u3 20% nedtu, 70%
Boibl U 10% TBepABIX BEIIECTB, YTO CBUAETEIBCTBYET O 3HAYMTEIBHOM IPHCYTCTBUU HEPTH.
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Hanporus, Pamana npenmyiiecTtBeHHO cocTouT U3 nuiama (60%) u 6yposoro pactBopa (30%), uro
MOTYEPKHUBAET €T0 CBS3b C OypOBBIMU PabOTaMH.

B pa3HbIX HCTOUYHMKAX OYEBUIHBI Pa3INyus B BI3KOCTU: banaxanu JeMOHCTPUPYET BHICOKYIO
Bs3kocTh 200 CSt, uTo MpeanonaraeT rycTyro KOHCHCTEHIUIO, a PamMaHa JeMOHCTPUPYET CPEAHIOI0
BA3KOCTh 15 CSt. Pa3znuuus B INIOTHOCTH TakXke OYEBHUIHBI: TUNIOTHOCTh banmaxanu cocrasiser 900
KI/M?, 9TO IOTYEPKUBACT €r0 OTHOCUTEIIFHO MEHBIIIYIO0 MACCy Ha €IMHUILY 00hEeMa 10 CPAaBHEHUIO C
2,2 r/cm® y PamaHsl.

Pazauma TemmepaTyp HWrpaeT CBOI POJb, KaK BHJIHO W3 0OJiee BBICOKOW TeMIepaTypbl B
banaxanu (40°C) o cpaBaeHuto ¢ 25°C B Pamane, 4To MOTEHIIMAILHO BIUSET Ha CBOMCTBA (PIIFOUIOB
3TUX MCTOYHHUKOB. YPOBHHM TOKCHYHOCTH pazinyaroTcs: PamaHa gemMoHCTpHupyeT 0oyiee BBICOKYIO
TOKCUYHOCTh MO CpaBHEHUIO ¢ bamaxanu, 4TOo yKa3plBaeT Ha pa3jiM4HOE BO3JCHCTBHE Ha
OKpYKaIoIyIO CpeLy.

OO6beMbl 00pa3yIOUIMXCs OTXOJI0B OTPAXKAIOT CYLIECTBEHHbIC paziuyuMsi, Kak BUIHO u3 200
KyOMYeCKHX METPOB CKBKMHBI bajaxaHbl 1O CPaBHCHHIO C 5 TOHHAMH CKBRKHHBI PamaHBI.
TpeboBaHusi K JEUYEHUIO MOAYEPKUBAIOT DPA3UYHBIE MOIXOJbl, HEOOXOAMMBIC HJSI Ka)XIOTO
MCTOYHUKA; bamaxanu TpedyeT HeHTPUPYTUPOBAHUS U XUMUICCKOW 00paboTKH, Tora kak Pamana
roJiaraeTcs Ha MpoCerBaHUE, OCAKICHUE U (PUITBTpaLIUIO.

YpoBHU PH B pa3HBIX HICTOYHHUKAX YKA3bIBAIOT HA Pa3INYKsl B KUCIOTHOCTH: B baaxanu — 7,2,
a Pamansl — 8,0. MI3mMepeHrs MyTHOCTH TOKA3bIBAIOT PA3JIMYMs B IPO3PAYHOCTH BOJIbI, HAIIPUMED, B
Pamane mytHOCTh coctaBnser 10 NTU mo cpaBrennto ¢ 5 NTU B bamaxanu. 3nauenuss BOD
(bnonornueckass moTpeOHOCTh B Kuciopone) U TDS (olmiee KOIM4ecTBO pacTBOPEHHBIX TBEP/IbIX
BEIIECTB) JAIOT MPEJCTaBICHHE 00 OpraHMYeCKOM M HEOPTaHWYECKOM COJICPKaHUU HUCTOYHUKOB
COOTBETCTBEHHO.

3akiouenune

W3y4uB onbIT IPUMEHEHUS METOIOB YTHIIM3AIUU U TTepepadOTKH HEPTEIIaMOB, CTaHOBUTCS
OUYEBUIHBIM, YTO HU OJIMH U3 OTAEIHHBIX METOJIOB HE CIIOCOOEH PEIIUTh JAHHYIO 33/1a4y CaMOCTOsI-
TENBHO.

Ha ocHoBe aHanm3a CTaHOBUTCS SICHO, 4TO JUIsl Haubosee 3pekTUBHON yTUIN3auu HePTe-
MPOYKTOB HEOOX0[MMa YHUBEpCATbHAs, KOMIIJIEKCHAS! TEXHOJIOTUS TIepepabOTKH, 3aKTI0YArOIIasICS
B pa3/IelICHUH OTXOJI0B Ha CIIOW U pabOTe C KaXKIBIM U3 HUX B OTJACITHHOCTH. TaKkue METO b TOJIKHBI
BKJIIOUYATH B c€0s1 TpH KOMITOHEHTa: 00paboTKa cIosi MACISTHON dMYJIbCHH; 00pab0oTKa BOJIOIMYIIbCH-
OHHOTO CJIOS; HEMTpanu3amus 0caoqHoro Ciosl.

Crnioco0 mpon3BoACTBA TOILTUBHBIX OPUKETOB JIJISl HCTIOIH30BAHMSI B KOTEIBHBIX, PA0OTAIOIINX
B TIOJICBBIX YCIIOBHSX, C TOUKHU 3PCHHS TEXHHUECKUX U DKOJIOTHUECKUX ITOKa3aTesIe He peraeT MmoJi-
HOCTBIO TpobIemMy 00pa3oBaHus HePTeCOASPKAIIUX OTXOIOB.

[TepcrieKTHBHBIM HAITPABIICHUEM B 3TOH 00JIACTH SBISCTCS MPEIIOKESHHUE U PeaTH3aIis CXEeM,
MpelyCMaTPUBAIOIIUX CHIDKEHNE 00bEMOB He(PTEIIITaMOB 1 TIPEOTBPAIeHHE X 00pa30BaHUs B 11e-
JIOM, UCTIOTB30BaHue 3(PPEKTUBHBIX METOOB NIepepaboTKU U yTIiH3aui. KOMIUIEKCHBIH MTOIX0/T K
3TOM MpobIiieMe TO3BOJIUT MUHUMH3UPOBATh HETATUBHOE BO3/ICHCTBHE HA OKPYKAIOIIYIO CPELy.
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SYNTHESIS AND INVESTIGATION OF (E)-2-AMINO-N'-((2-METHYLNAPHTHALEN-
1-YL) METHYLENE) ACETOHYDRAZIDE AND ITS METAL COMPLEXES WITH SM
AND PR
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2-hydroxy-1-naphthaldehyde is widely used in the synthesis of chelating ligands containing O,
N donor atoms [1, 2]. Due to the donor atoms in this type of ligands, there is the ability to form
coordination compounds with metals that have different properties. Also, since it contains azomethine
group, these substances are widely used in medicine due to the biological and pharmacological
properties of Schiff bases [3, 4]. The review of literature materials of recent years shows that the field
of application of azomethine compounds is not limited to their application in medicine and varies in
a broad range. Thus, Schiff bases and their complex compounds with metals are widely used in
numerous fields of industry, supramolecular chemistry, such as corrosion inhibitors, catalysts,
electroluminescent materials and dyes [5].

Although the history of the study of Schiff bases is very old, there is still a great interest in the
development of new methods of their synthesis due to the fact that the field of application is
multidirectional.

For this purpose, a new hydrazide-type Schiff base based on 2-hydroxy-1-naphthaldehyde and
glycine hydrazide - (E)-2-amino-N'-((2-methylnaphthalen-1-yl)methylene)acetohydrazide and its
lanthanides complexes were synthesized and identified. The synthesis reaction was carried out
according to the following scheme:

0
0 N )K/NH
X H =z \N 2
| H
H

OH (6]
N\

0]

a b ¢

a) 2-hydroxy-1-naphthaldehyde; b) glycine hydrazide; c) (E)-2-amino-N'-((2-methylnaphthalen-1-
yl)methylene)acetohydrazide

The synthesized ligand was identified by various physico-chemical methods - NMR, IR-, UV-
spectroscopic methods. The NMR and IR spectra of the ligand confirm that the keto-tautomeric form
of the ligand is involved in complexation with metals. Complexes of the synthesized ligand with Sm,
Pr from rare earth elements were obtained, and their structure and properties were studied by
elemental analysis, EPR, IR- and UV-spectroscopic methods. It was determined that the metal:ligand
ratio in the composition of the complexes is 1:3. The composition of the synthesized ligand was
studied by various physicochemical methods. 1H and 13C NMR spectra were recorded on a Bruker
(300 MHz) spectrometer in CD40. M.p.: 195+£3°C. Yield was 83%. Anal. Calcd for C13H13N302: C-
64.20; H-5.36; N-17.28%. Found: C-63.98, H. 5.54, N. 17.01%. 1H NMR (300 MHz, CD40): 5 3.32
(2H; CH>), 6.91-7.99 (6H; naphthoic ring), 8.24 (s, 1H; CH=N), 10.52(s, 1H; OH

Conclusion

A new hydrazone-hydrazide type ligand, based on glycine hydrazide and 2-hydroxy-1-
naphthoic aldehyde, was synthesized; its composition and structure were identified using various
chemical, physico-chemical methods. Complex compounds of the synthesized ligand with samarium
and praseodium were obtained. Structure of complexes was confirmed by elemental analysis, IR- and
UV- spectroscopic methods and thermogravimetric analysis.
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Abstract

"Innovative Diversification: Using Technology to Expand Enterprises” explores the evolving
landscape of enterprise diversification in the digital age. As businesses strive for growth and
resilience, the integration of technology has emerged as a pivotal enabler of diversification strategies.
This article delves into the intersection of technology and enterprise expansion, examining how
advancements in artificial intelligence, data analytics, blockchain, and other emerging technologies
are reshaping traditional business models.

Drawing on case studies and industry insights, the article showcases how forward-thinking
enterprises are harnessing technology to identify new market opportunities, optimize operations, and
enhance customer experiences. From leveraging big data analytics to personalize product offerings
to utilizing blockchain for supply chain transparency, innovative diversification strategies are driving
competitive advantage and fostering sustainable growth.

Moreover, the article explores the challenges and considerations inherent in adopting
technology-driven diversification initiatives, including cybersecurity risks, talent acquisition, and
organizational adaptability. Through a comprehensive analysis of successful implementations and
potential pitfalls, this article provides actionable insights for business leaders navigating the complex
landscape of technological diversification.

Ultimately, "Innovative Diversification: Using Technology to Expand Enterprises” underscores
the transformative power of technology in shaping the future of enterprise expansion. By embracing
innovative approaches and leveraging the latest technological advancements, businesses can
effectively diversify their portfolios, capitalize on new opportunities, and thrive in an ever-evolving
global marketplace.

Keywords: Diversification, technology, innovation, enterprise expansion, digital
transformation, emerging technologies

Introduction

In today's dynamic business environment, the pursuit of growth and resilience is paramount for
enterprises seeking to thrive amidst rapid technological advancements and evolving market
landscapes. Traditional approaches to expansion and diversification are being redefined as businesses
increasingly turn to innovative strategies fueled by cutting-edge technologies. This paradigm shift
underscores the emergence of a new era in enterprise development-one characterized by the strategic
integration of technology to drive diversification and expansion initiatives. "Innovative
Diversification: Using Technology to Expand Enterprises” explores this transformative trend,
shedding light on how businesses are leveraging technology as a catalyst for growth and
diversification. From artificial intelligence and data analytics to blockchain and the Internet of Things,
advancements in technology offer unprecedented opportunities for enterprises to explore new
markets, optimize operations, and enhance customer experiences. In this article, we delve into the
multifaceted intersection of technology and enterprise expansion, examining the innovative
approaches and best practices employed by forward-thinking organizations. Through a series of case
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studies, industry insights, and expert analyses, we uncover the strategic imperatives driving
technological diversification initiatives and the tangible benefits they yield. Furthermore, we explore
the challenges and considerations inherent in adopting technology-driven diversification strategies,
from cybersecurity risks and talent acquisition to organizational adaptability. By addressing these
complexities head-on, businesses can effectively navigate the path toward sustainable growth and
competitive differentiation in an increasingly digital landscape. As we embark on this exploration of
"Innovative Diversification," it becomes evident that technology is not merely a tool for enterprises—
it is a fundamental driver of transformation, enabling businesses to expand their horizons, capitalize
on emerging opportunities, and chart a course toward long-term success in the 21st century
marketplace.

In today's rapidly evolving business landscape, enterprises face the dual challenge of
maintaining competitiveness in existing markets while exploring avenues for growth and expansion.
Traditional strategies for diversification often relied on geographic expansion, product line
extensions, or mergers and acquisitions. However, in the digital era, a new paradigm has emerged—
one where technology serves as a powerful enabler of diversification efforts. From artificial
intelligence (Al) and big data analytics to blockchain and the Internet of Things (loT), innovative
technologies are transforming how businesses identify opportunities, optimize operations, and deliver
value to customers [1].

Unlocking New Opportunities:

Innovative diversification involves leveraging technology to identify and capitalize on new
opportunities beyond a company's core business. For example, Al-powered data analytics can reveal
hidden patterns and insights in customer behavior, enabling businesses to develop personalized
products and services tailored to individual preferences. Similarly, blockchain technology offers
opportunities for supply chain transparency and efficiency, allowing enterprises to differentiate
themselves through sustainable and ethical practices. Innovative diversification refers to the strategic
expansion of a company's portfolio or offerings through the adoption of innovative technologies,
approaches, or business models. Unlike traditional diversification strategies, which may involve
entering new markets or industries tangentially related to a company's core business, innovative
diversification leverages cutting-edge technologies to explore entirely new opportunities or disrupt
existing markets. Innovative diversification involves using technology as a catalyst for growth and
expansion, often by identifying novel ways to leverage data, automation, artificial intelligence, or
other emerging technologies. This approach allows companies to differentiate themselves from
competitors, capitalize on emerging trends, and create new revenue streams [2].

Optimizing Operations: Technology also plays a crucial role in optimizing internal operations,
driving efficiency and cost savings across the enterprise. Cloud computing, for instance, enables
scalable infrastructure and facilitates remote collaboration, empowering businesses to adapt to
changing market conditions and customer demands more effectively. Moreover, automation
technologies such as robotic process automation (RPA) streamline repetitive tasks, freeing up human
resources to focus on higher-value activities and innovation.

Enhancing Customer Experiences: Innovative diversification extends beyond operational
improvements to encompass the customer experience. Mobile apps, social media platforms, and
augmented reality (AR) applications offer new channels for engaging with customers and delivering
personalized experiences. By harnessing the power of technology, enterprises can build deeper
relationships with their customers, fostering loyalty and driving long-term growth [3]. Enhancing
customer experiences involves improving every interaction and touchpoint that a customer has with
a company, ultimately leading to increased satisfaction, loyalty, and advocacy. In today's highly
competitive market, providing exceptional customer experiences is essential for retaining existing
customers, attracting new ones, and fostering long-term relationships. Here are some key strategies
for enhancing customer experiences:

Personalization: Tailoring products, services, and communications to meet the individual needs
and preferences of customers. This can involve using data analytics and customer insights to deliver
personalized recommendations, offers, and experiences [4].
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Omnichannel Engagement: Providing a seamless and consistent experience across multiple
channels and touchpoints, including websites, mobile apps, social media, and physical stores.
Customers should be able to switch between channels effortlessly while receiving the same level of
service and support.

Customer Service Excellence: Offering responsive, knowledgeable, and empathetic customer
support through various channels, including phone, email, chat, and social media. Resolving customer
issues promptly and effectively can significantly impact overall satisfaction and loyalty.

User-Friendly Interfaces: Designing intuitive and easy-to-use interfaces for digital platforms,
such as websites and mobile apps. A user-friendly interface enhances the customer's ability to
navigate and interact with the company, leading to a more positive experience [5].

Proactive Communication: Keeping customers informed and engaged throughout their journey
with timely and relevant communications. This includes updates on order status, product
recommendations, and personalized promotions.

Feedback and Listening: Soliciting feedback from customers through surveys, reviews, and
social media channels, and using this input to continuously improve products and services. Actively
listening to customer concerns and suggestions demonstrates a commitment to their satisfaction.

Loyalty Programs and Rewards: Implementing loyalty programs and rewards programs to
incentivize repeat purchases and encourage customer loyalty. Offering exclusive perks, discounts,
and rewards can enhance the overall customer experience and foster a sense of appreciation.

Community Building: Creating opportunities for customers to connect with each other, share
experiences, and provide support. Building a sense of community around the brand can deepen
customer relationships and strengthen loyalty [6].

By focusing on enhancing customer experiences, companies can differentiate themselves in the
market, build stronger relationships with customers, and drive sustainable growth and profitability
over the long term.

Challenges and Considerations: While technology holds immense potential for diversification,
its adoption presents challenges and considerations for enterprises. Cybersecurity threats loom large
in an increasingly interconnected world, requiring robust measures to protect sensitive data and
intellectual property. Additionally, talent acquisition and organizational adaptability are critical
factors in ensuring successful implementation of technology-driven diversification initiatives.
Companies must invest in training and development programs to upskill employees and foster a
culture of innovation and agility [7].

Case Studies: Several companies have successfully embraced innovative diversification
strategies, leveraging technology to expand their reach and capabilities. Amazon, for example, started
as an online bookstore but has since diversified into cloud computing (Amazon Web Services), digital
streaming (Amazon Prime Video), and smart home devices (Amazon Echo). Similarly, Tesla began
as an electric vehicle manufacturer but has expanded its offerings to include solar energy solutions
(Tesla Solar) and energy storage systems (Tesla Powerwall).

Leveraging technology for enterprise expansion involves harnessing digital tools and
innovations to drive growth, enter new markets, and create value for stakeholders. In today's rapidly
evolving business landscape, technology plays a critical role in enabling companies to expand their
reach, increase efficiency, and stay competitive. Here are several ways in which technology can be
leveraged for enterprise expansion:

Market Research and Analysis: Utilizing data analytics, artificial intelligence, and machine
learning algorithms to conduct market research, identify emerging trends, and assess market
opportunities. Technology enables companies to gather and analyze vast amounts of data quickly and
accurately, providing valuable insights for strategic decision-making.

Digital Marketing and Branding: Leveraging digital marketing channels such as social media,
search engine optimization (SEO), and content marketing to increase brand visibility, attract new
customers, and engage with target audiences. Technology enables companies to reach a global
audience with targeted, personalized messaging and measure the effectiveness of marketing
campaigns in real-time [8].
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E-Commerce and Online Sales: Establishing an online presence through e-commerce platforms
and digital marketplaces to reach customers beyond traditional geographic boundaries. Technology
facilitates online transactions, secure payment processing, and seamless order fulfillment, enabling
companies to expand their customer base and generate revenue from new markets.

Cloud Computing and Remote Work: Adopting cloud-based technologies and collaboration
tools to enable remote work, virtual teams, and flexible work arrangements. Cloud computing allows
companies to scale infrastructure, access business-critical applications, and collaborate effectively
across distributed teams, facilitating expansion into new regions and markets.

Supply Chain Optimization: Implementing supply chain management software, 10T sensors,
and blockchain technology to optimize supply chain operations, improve visibility, and enhance
efficiency. Technology enables companies to track inventory in real-time, streamline logistics, and
mitigate risks, supporting expansion into new markets with confidence [9].

Customer Relationship Management (CRM): Deploying CRM systems and customer
engagement platforms to manage customer relationships, track interactions, and personalize
communications. Technology enables companies to deliver exceptional customer experiences, build
loyalty, and drive repeat business, laying the foundation for sustainable growth and expansion.

Internationalization and Localization: Leveraging technology to adapt products, services, and
marketing strategies to local markets and cultures. Technology facilitates translation, localization,
and cultural customization, enabling companies to overcome language barriers and cultural
differences when expanding into new regions [10].

By leveraging technology strategically, companies can unlock new opportunities for growth,
expand their reach into new markets, and create value for customers and stakeholders. Technology
serves as a catalyst for enterprise expansion, empowering companies to innovate, adapt, and thrive in
today's digital economy.

Conclusion:

Innovative diversification, powered by technology, offers enterprises a pathway to sustainable
growth and competitive advantage in an increasingly dynamic business landscape. Through the
strategic integration of advanced technologies such as artificial intelligence, data analytics, and
blockchain, businesses can unlock new opportunities, optimize operations, and enhance customer
experiences. By embracing innovation, companies can transcend traditional boundaries and expand
into new markets, diversifying their revenue streams and mitigating risks associated with market
volatility. However, the journey toward innovative diversification is not without challenges.
Enterprises must navigate cybersecurity threats, talent shortages, and organizational barriers to
effectively harness the full potential of technology. Moreover, success requires a commitment to
continuous learning, adaptability, and a culture of innovation across all levels of the organization. As
evidenced by case studies of leading companies like Amazon and Tesla, the rewards of innovative
diversification are significant. By leveraging technology to expand their offerings and capabilities,
these companies have not only achieved remarkable growth but also transformed entire industries.
Their success serves as a testament to the transformative power of technology in driving
diversification and unlocking new opportunities for enterprises across sectors. In conclusion,
innovative diversification represents a strategic imperative for enterprises seeking to thrive in today's
digital economy. By embracing technology as a driver of expansion and differentiation, businesses
can position themselves for long-term success and resilience in an ever-evolving marketplace. As we
look to the future, those enterprises that boldly embrace innovation and harness the potential of
technology will emerge as leaders in their industries, shaping the course of business for years to come.
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Abstract

The article «Integration of digital tools into the tax accounting of enterprises in Kazakhstan »
provides an overview of key trends in digital integration in the field of tax accounting in Kazakhstan.
The authors analyze modern technologies that affect tax accounting processes, such as ERP systems,
tax portals, cloud technologies and artificial intelligence. The article highlights the importance of
these innovations for optimizing accounting processes, compliance with tax laws and improving the
financial efficiency of enterprises. In addition, the advantages and disadvantages of using modern tax
technologies are considered. The authors highlight the practical importance of implementing digital
solutions to optimize tax liabilities and provide recommendations on the selection and implementa-
tion of suitable tools for internal tax accounting at enterprises in the modern economic environment
of Kazakhstan.

AHHOTAIUA

Cratbst «UWHTerpauus UU(GPOBBIX WHCTPYMEHTOB B HAJIOTOBBIM y4yeT NpeANpUSATHH
Kaszaxcrana» mnpezacraBiger 0030p KIIOUEBBIX TEHJEHIUN LU(POBOM HHTErpaluu B cdepe
HaJIOTOBOT'O YUCTa B Kazaxcrane. ABTOp AHAJIU3UPYKOT COBPEMCHHLIC TCXHOJIOTUH, BJIMAIOIINC Ha
IMPOLECChI HAJIOTOBOT'O YUCTA, TAKMEC KaK CUCTCMBI ERP, HAJIOTOBEBIC IMOPTAJIbI, 00JIaYHbIE TEXHOJIOTHHA
u I/ICKyCCTBeHHHﬁ nHTENeKT. CTaThs MOAYCPKUBACT BA)KHOCTH 3THUX I/IHHOBaLII/Iﬁ JJIs1 OIITUMU3allun
OyXTaJITEPCKUX MPOIECCOB, COOJIOIEHUS HAJIOTOBOT'O 3aKOHOIATEIHCTBA U IMOBBITIICHUST (PUHAHCOBOM
s dexTuBHOCTH TpeanpusTuii. Kpome Toro, paccmaTpuBaroTCsi NpeuMyIecTBa M HEJIOCTAaTKU
HCIIOJIB30BAHHA COBPCMCHHBIX HAaJIOT'OBBIX TEXHOJIOTHH. ABTOpI)I BBLICTAIOT IMPAKTUYCCKYIO
S3HAYMMOCTb BHCIAPCHUA LII/I(i)pOBBIX pCH_IeHI/Iﬁ JIs1 OIITUMHU3allMK HAJIOTOBBIX 00s3aTeNbCTB U
npeaoCTaBIAIOT PEKOMCHIAAILIMH 110 BI)I60py U BHCAPCHUIO MOAXOAAINIUX HWHCTPYMCHTOB IJIA
BHYTPCHHECTO HAJOroBOIro ydc€Ta Ha HOpCAIIPUATHAX B COBpeMeHHOﬁ YKOHOMHYECKOM cpeae
Kazaxcrana.

Keywords: accounting, tax accounting, modern technologies, ERP, Internet portals, enter-
prises.

KutoueBble cioBa: ydeT, HaJOroBbI yd4eT, COBpeMeHHble TexHonoruu, ERP, unrepner
MOPTAaJIbl, IPSANPUATHS.

Axmyanvnocmys. B HacTosen 3moxe ObICTPOro pa3BUTHSI TEXHOIOTHH MPEINPHUITHS BCE Yalle
00pararTcs K UCITOJIb30BAHUIO IIU(PPOBBIX HHCTPYMEHTOB JIJIST YCOBEPIICHCTBOBAHUS BHYTPEHHETO
HAJIOTOBOTO Yy4eTa. JTO OTKPBIBAET HOBBIE NEPCHEKTUBBI I 3(PPEKTUBHOTO yIpaBICHUS
(hMHAHCOBBIMHU 00513aTETLCTBAMH U 0OECTICUCHHS COOTIOICHNS HAJIOTOBBIX HOPM.

AKTyanbHOCTh BHEAPEHUS IU(PPOBBIX WHCTPYMEHTOB B HAJOTOBBI YYeT MPEANPHUATHN B
Kazaxcrane HeocropuMa B KOHTEKCTE CTPEMHTEIBHBIX H3MEHCHHH B MHPOBOW SKOHOMHKE W
TpeboBaHusX K Oonee 3¢¢exTuBHOMY ympaBineHuto ¢unancamu. LudpoBuzamus mporeccoB
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HaJIOTOBOI'0 y4eTa OTKPhIBAET HOBBIE TOPU30HTHI Ul OU3Heca, ooecneunBas 00ee TOUHbIE PACUEThI,
MUHHMH3ALHKIO OIUOOK 1 00JIee mpo3payHyto (PMHAHCOBYIO OTUYETHOCTbD.

Llenv. llenplo JaHHOM cTaThbu sBIseTCAd aHaIW3 3()(EKTHUBHOCTH U IMPEUMYILIECTB
HCIIOJIb30BAaHUsI COBPEMEHHBIX TEXHOJOTMH U IPOrpamMM JUlsi BHYTPEHHETO HAJIOrOBOIO yyeTa Ha
npennpusatusax Kazaxcrana. PaccmarpuBas TeHaeHIMN HU(PPOBON MHTETPALlMU B HAJIOTOBOM Y4ETe,
MBI BBISIBUM KJIIOYEBBIC aCIEKTbl BHEIPEHUS LU(POBBIX WHCTPYMEHTOB, WX NPEUMYIIECTBA MU
BIMsIHUE Ha 3((HEKTUBHOCTb YIPABICHUS HAJIOTOBBIMU 00513aTeJIbCTBAMH IIPEAIIPUATUH.

[lepexons K pacCMOTPEHHUIO TEXHOIOTMUECKUX TEHIEHIN, BaKHO BbISIBUTh, KAK MHHOBALIUU B
obsacTi HUGPOBBIX HHCTPYMEHTOB MPeoOpa3yIoT HAIOTOBBIN yueT Ha npeanpustusax Kazaxcrana, u
KaKhe TMPaKTHYECKHEe BO3MOXKHOCTH OHHM OTKPBIBAIOT JJs TOBBILEHUS 3(PPEeKTUBHOCTH
OyXraJTepcKux ornepanuil U ylIydleHus KadyecTBa (PMHAHCOBOM OTYETHOCTH.

Bseoenue. B mnanmoroByto cuctemy Kazaxcrana Takke aKTUBHO BHEIPSETCS TNPUMEHEHUE
HUGPOBBIX TEXHOIOIUN. MEHseTCsl MBIIIJIEHHE KaK COTPYITHUKOB OPraHOB HAJIOTOBOM CITy>KOBbI, TaK
Y HAJIOTOTLIATEIIBINNKOB. MeHsieTcst popmat paboThl: HA MHOTHX 3Tanax CUCTEMbI HAJIOTO00I0KESHHUS
HabmroaaeTcs nepexos ot 6yMaxxHoro B iudpoBoit popmar. KoMuTeToM rocy1apcTBEHHBIX JJOXO0B
MunucrepctBa ¢unancoB PK  aktumBHO paszpaboranbl  HMH(GOpPMAIMOHHBIE CHCTEMBI B
HAJIOr0O0JIOKEHUH Uil 0ojiee palMOHAJIbHOM OpraHu3anuu padoThl HAJIOrOBBIX CIYX0 H
3¢ HEKTUBHOTO B3aUMOJICHCTBHUS C HAJTOTOILIATEIIBIIMKAMH.

WuTerpanus undpoBbIX pelieHi B HaJIOroBbli yuer npeanpustuil Kazaxcrana nperepnenaer
OBICTpOE pa3BHUTHE, OTKpHIBas HOBBIE BO3MOXKHOCTH [yt Oonee 3¢ddekTuBHOrO ympaBieHUs
¢unancamu. PaccMoTpeHne COBPEMEHHBIX TEXHOJIOTHH, TPOrPaMMHBIX PEIIEHUI U HUHCTPYMEHTOB,
HCIOJIb3YEMBIX JUIsl aBTOMAaTH3a[MH [IPOLIECCOB HAJIOIOBOI'O YUETa, MO3BOJISET BBIIBUTH KIHOUYEBBIC
TPEeH[bl, POPMUPYIOLIIE COBPEMEHHOE JIMIIO HAJIOTOBOM cucTeMsl peanpusatuii B Kasaxcrane.

W3yyenne U aHanu3 MEXIYHApOJHOTO OMbITa I[OKa3bIBAIOT, YTO KIIIOYEBBIMU B
TEXHOJIOTHYECKOM M MHHOBALIMOHHOM PAa3BUTUH BEIyLIUX CTPaH B LU(POBYIO 30Xy SBISIOTCA
MakcUMajbHasi JOepanu3anus, aeOrpokpatu3zanus v aemMoHomnonusauus peiHka WKT npu
[apajuIeIbHOM, CBOEBPEMEHHOM, TIOPOH  OIEPEKAIOLIEM 3aKOHOJATEIbHOM, HOPMAaTHBHOM
oOecnieueHnu u peryiaupoBanuu. [locnenHee BrIcTynaeT B poiau CTPaXOBKH OT OIIMOOK PhIHKA.

Ocnosnas uyacme. TEXHOIOTMYECKHE TEHICHLMHU BKIIOYAIOT B ce0s IIMPOKHUHA CIEKTp
NpOrpaMMHBIX — pemieHni, Takux kak cuctemMbl ERP  (Enterprise Resource Planning),
CMELMANIN3UPOBAHHBIE  HAJOTOBBIE IPOrpamMMbl, OOJIaYHbIE TEXHOJOTMM, aHAIUTHYECKUE
MHCTPYMEHTHI JUIsl yueTa U OTYETHOCTH, @ TAK)KE MCKYCCTBEHHBIM MHTEJUIEKT U MAllIMHHOE 00y4YeHue,
IIPUMEHSIEMbIE 111 aBTOMATU3alMK U ONITUMHU3ALIUN HAJIOTOBBIX ITPOLIECCOB.

Kaszaxcran akTMBHO BHeApSE€T M pa3BUBACT pa3HOOOpa3HbIe MPOTPAMMHBIE PELIEHMS IS
aBTOMaTHU3allM{ HAJOTOBOI'O y4yeTa M ynpaBieHus (GuHaHcaMu B mpeanpusaTusx. Cpenn KIIIoYeBbIX
TEXHOJIOTUYECKHUX PELIEHUH, UCII0JIb3YEMbIX B CTPAHE, MOYKHO BbIIEIUTH!

1. OGnayHble TEXHOJIOTMH - MHOTHE KOMITAHUU NEPEX0AiT Ha 00JIauHble CUCTEMBI yueTa, TaK
KaK OHM o0ecreunBaroT 0oJiee rTHOKOE UCII0Ib30BAHKE U YIIPaBJICHUE JaHHBIMU,  TAK)KE YMEHbBILAIOT
3arpatel Ha UT-undpactpykrypy.

2. AHanuTHYeCKHE€ HHCTPYMEHTBHI - MpPOrpaMMHBIE pEHIeHMs] NJs aHalu3a JaHHbIX U
OTYETHOCTH, BKJItOYasi OM3HEC-UHTEIUIEKT U aHAIUTUKY, TOMOTAIOT MPEANPUATUSAM aHATU3HPOBATH
nH(OPMALIKIO ISl TPUHATHS HAJIOTOBBIX PEHIEHUH U ONITUMU3AlUU CTPATETH.

3. UckyccTBEHHBIN MHTEIJIEKT U MAlIMHHOE 00yUeHHe - B HEKOTOPBIX KOMITAHUSX BHEPSIOTCS
nHcTpyMeHThl AI/ML nis aBTOMaTH3au MOBCEIHEBHBIX 3ajad4, YJIYUIIEHUS TOYHOCTH aHAJIM3a
JAHHBIX U ONTHUMM3AIMK HAJOrOBOIO yUeTa.

4. Cucremsl ERP - mHOrME npeanpustus B KazaxctaHe UCIONB3yIOT CUCTEMBI IUTAHUPOBAHUS
pecypcoB npeanpustus (ERP) mis mHTErpamum pasziauyHbBIX HPOLECCOB YIpaBICHHUS OU3HECOM,
BKJIIOYAsl yUeT U HAJIOTOO0JI0KEHHE.

ERP (Enterprise Resource Planning) — sto mporpammHoe oOecrieueHue, mpeIHa3HaueHHOE
JUIS MUHTETPALlUd U YIPaBJIEHUS OCHOBHBIMH OHM3HEC-IPOIECCAMU OPraHU3alUU. OTH CHUCTEMBI
BKJIIOYAIOT B ce€0sl IIUPOKUH CHEKTp (YHKIMH, BKIIOYas y4eT, (PMHAHCHI, yIpaBIEHUE KaapaMu,
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MPOM3BOJICTBO, JIOTUCTHKY, MPOJaXu W MHoroe napyroe. ERP — »To mmanupoBanme pecypcoB
npeanpusaTHs (enterprise resource planning).

OHU 00BEUHSIOT JaHHBIE U MPOILIECCHl PA3IUYHBIX MOJIpa3elieHuil MPEANPUATUS B €AUHYIO
cucremy, TO3BOJISISE D(PQPEKTUBHO YyNpaBIATh pecypcaMd KOMIIAHUM H  00ECIeYuBaTh
MH(OPMALIMOHHYIO COTJIACOBAHHOCTh MEXKY pa3iMuHbIMU JenaprameHtamu. ERP o6bryHO nMeer
LEHTPAIM30BaHHYIO 0a3y NaHHBIX, K KOTOPOH HMMEIOT JOCTYIl Pa3Hble OTAENHBI JUIsI COBMECTHOTO
UCIOJIb30BaHUs HH(POPMAIUH.

Cucrempl ERP 1o3BOJIAIOT aBTOMAaTW3MpOBaTh MHOXKECTBO OIE€palii, ONTHUMU3HPOBATH
paboure npoiecchl, yIydlaTh IUIAaHUPOBAHKUE PECYPCOB, MOBHIIATH 3()()EKTUBHOCTD yIPABICHUS U
yIIy4IIaTh MPUHATHE YIIPABICHUYECKUX PEIICHUN HA OCHOBE aKTyalIbHOM MH(pOpMAIIHH.

Opranmzanuu Kazaxcrana yaie ucnosib3ytoT Takue cucrembl ERP kak 1C. Ilpennpusarue
(Pucynok 1. CraproBas crpanunua 1C. [Ipeanpusrue) u SAP. (Pucynok 2. SAP Easy Access)

SAP — ab0peBuaTypa HCXOIHOIO Ha3BaHMs KOMIIAHWK Ha HEMEIKOM si3bIke: Systemanalyse
Programmentwicklung, koTtopoe mepeBOIUTCS Ha aHTIMICKH Kak System Analysis Program
Development.

[Iporpammsel «1C» ot kommanuu «1C» — 0JIHO K3 caMbIX PACIPOCTPaHEHHBIX PEIICHUN AJIs
aBTOMaTu3anuu Ou3Hec-mporeccoB. Yame Bcero «1C» acconuupyror ¢ puHAHCAMH, TOTOMY YTO
B Kazaxcrane «1C: byxrantepus» — camas nomyJsipHasi OyXrajrepckas mporpaMmma.
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NOAKNKOYUTE 1C:OBNTAYHBIN APXMBI o
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Pic.1. 1C start page.
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Pucynok 2. SAP Easy Access
Pic.2. SAP Easy Access
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5. Crnenuanu3upoBaHHbIE HAJIOTOBblE MPOrpaMMbl - CYIIECTBYIOT NMPOTPaMMHbIE PEIIEHUS,
CICUUANM3UPYIONIMECS Ha HaJOTOBOM yueTe, BKJIIOYAIOUIME YYeT HaJoros, (OpPMHPOBAHUE
OTYETHOCTH U AaBTOMATHU3ALIMIO HAJOTOBBIX MPOIECCOB C Y4YeTOM TpeOOBaHUI MECTHOIO
3aKOHOJATEbCTBA.

B Kazaxcrane nMeercss MHOXECTBO CO3/JaHHBIX TOCYIapCTBOM HHTEPHET-MOPTAJIOB st
perynupoBaHus (UHAHCOBON NEATEIBHOCTH NpeAnpusrtuil. MIMEHHO K HaJIOroBOMy YyYeTy IO
OoJblIIeH cTeneHu oTHOCATCS mopTaibl «Hamoroseii kabuner» u «MC DCDy.

[Topran «Hanoroseiit kabunet» B Pecrybnmuke Kazaxcran mpencraBisieTr coOoii BeO-pecypc,
KOTOPBIM MPEeOCTaBIseT HAIOTOIUIaTeIbIIMKAM BO3MOXKHOCTh B3aUMOJICHCTBUS C HaJOTOBBIMU
opranamMu OHJIaH. Yepe3 H3TOT MOPTal HAIOTOIUIATEIBIIMKH MOTYT I0/IaBaTh HAJIOTOBHIE
JeKJIapalyy, OTYEThl, MOJy4YaTh HH(OpPMAIMIO O CBOEM HAaJOrOBOM CTaTyce, 3aJ0JDKEHHOCTSX,
KOHTPOJIHMPOBATH IJIATEKU U MHOTOE JPYTOE, CBSI3aHHOE C HAJIOTOBBIMH 00sI13aTEIbCTBAMHU.

[Topran obecrnieunBaeT yOOOHBIM M MPO3pauyHbIl CIOCOO B3aMMOACHCTBHS C HAJIOTOBBHIMHU
OpraHaMH, MO3BOJISISI 3KOHOMHTH BPEMs W YIPOIIATh MPOILEIYPHI IO MPEIOCTABICHUIO HAIOTOBOM
OTYETHOCTU M BBIMIOJHEHUIO APYTUX HAJOTOBBIX 00s3aTenbeTB. Haoroselii kabuHET MoOMoOraer
HAJIOTOILIATEIBIINKAM OBITh B Kypce CBOSH HAJIOTOBOW CHTYAIH U OTICPATUBHO B3aUMO/ICHCTBOBATh
C HaJIOTOBBIMU OpraHamu oHnaiiH. (Pucynok 3. Kabunet Hanoromnarenbinuka)

Cnyx6a noaneprm
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[Mopran UC DCO (UudopmannonHas cucreMa I1eKTpoHHBIX CueToB-PakTyp) UCTIONb3yeTCs
JUIs Iepeayl ¥ XpaHeHHs HH(GOpPMAIMK O BHICTABICHHBIX U MOJTYYEHHBIX cueTax-(pakTypax MEexKIy
OpraHu3alyei 1 HaJoroBbIMU OpraHaMH. DTO MO3BOJISIET BECTU yUET ONepalii 0 BHICTaBIECHUIO U
MOJIyYEHHUIO CUETOB-(paKTyp B IJIEKTPOHHOW Qopme, 4To crocoOcTByeT Oonee 3¢hdekTuBHOMY
KOHTPOJIIO 32 HAJOrOBBIMH 0053aTEIbCTBAMH M COKPAIICHUIO aIMUHUCTPAaTUBHON Harpy3Ku AJs
ousneca. (Pucynok 4. [Topran UC 3CD).
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VY 3TuX NOpTaNoB UMEIOTCS KaK ILIIOCHI, TAK U HEAOCTaTKU. HeCOMHEHHO, CTOUT OTMETHUTb, YTO
IPEUMYIIECTB Y HUX 0OJbIlIe, HO PACCMOTPUM HUMEHHO HEJIOCTAaTKU:

1. Texuuyeckue mnpoOsembl. OcOOEHHO OTHOCHUTCS K moprany «HamoroBeiii kKaOWMHET.
HenoctynHocTs cepBuca, MeasieHHas paboTa rnoprasa, olrOKH B paboTe pyHKUNH 4acTO BOZHUKAIOT
IIPY cJlau€ HAJIOrOBOM OTYETHOCTH B MEPUOJT AC/IIaAHOB.

2. CnoxHocTh Hucnionb3oBaHus. [lepBoe Bpems npu ucnonbszoBanuu noprana «MC 3CDy» y
OyXxrajaTepoB BO3HHMKAJIO OYEHb MHOIO BONpocoB. Ha naHHBIE MOMEHT HMEIOTCS CIielHalbHbIE
IUIATHBIE KYPCBI, YTO MOKA3BIBAET CIOKHOCTD JJI1 MOJIOJBIX CIELUAIINCTOB.

3. HecmoTpst Ha TO, YTO HA BCE MOPTaAIbl MOXKHO 3alTH ToJibko uepe3 DLIII, manHbIN KitOU
BbIIaeTCA Oyxrajiarepam, IOpUCTaM U JAPYTMM COTPyJHUKaM MO peleHuro pykooautens. Ilpu
TEKy4Ke Ka/IpOB HE UCKJIFOUE€HA BO3MOYKHOCTb XUILEHUS KaK JIEHEKHBIX CPEJICTB, TaK U UHPOPMAIIH
0 KOMMEPUYECKOH AESATEIbHOCTH OpraHu3aliy.

C nepBbIM MYHKTOM HUYETO HE C/IEAeIllb, T. K. KOJMYECTBO M0JIb30BaTeNIEH IBHO OIPOMHO.

ITo BTopoMy NMyHKTY MOYHO CKa3aTh, YTO JIyYIIMM PELICHHEM JaHHON MpoOiIeMbl CTaslo Obl
BBEJICHUE MIPAKTUYECKOTO 3aHATHS B YHUBEPCUTETHI CTPAHbBI IO O0YUYEHHIO MOJIb30BAHNS UHTEPHET-
noptanamu u nporpammoit 1C. Ilpennpusrus 6e3 He0OXOAUMOCTH IPOXOIUTH JaHHBIE KypPChI ITOCIIe
OKOHYAHUS BBICIIETO YYEOHOI O 3aBE/ICHUSI.

UYro KacaeTcs TpEThEro MyHKTa, TO CTOUT Yallle MEHATH NapoJib A Bxoaa yepe3 DL kimroun
WIK BOOOIE NEpeBbINYyCKaTh MX. OJTO HE pEIIaeT MOJHOCTBI0 PHUCK TNepefadyd HHGOpMaluu
CTOPOHHHUM JIMIIaM, HE PEYMEHBIIAET €TO0.

B 3axiroueHMu MOXHO cCKa3aTh, YTO TEXHOJIOTMM M HPOrpaMMHBIE PELICHHUS MOMOTaroT
npeanpusatisiM B KaszaxcTaHe He TONBKO YIYYLIMTh CBOM OyXTajTepCcKHE NpOLECChl, HO U
MOAJEPKUBAaTh  COOMIOZIeHHE TpeOOBaHMN  HAJIOrOBOIO  3aKOHOJAATENbCTBA M IOBBIIIATH
3¢ (HEeKTHBHOCTH PaOOTHI B IIETIOM.

Hcnonb30BaHre COBPEMEHHBIX TEXHOJIOTHI M MPOrpamMm Jjisi BHyTPEHHETr0 HaJIOroOBOTO yueTa
Ha npeanpuaTuax B Kazaxcrane nmpenocTaBisseT HECKOJIBKO 3HAUMMBIX IIPEUMYILECTB!

1. ABTOoMaTtu3alus MPOLECCOB - COBPEMEHHbIE MPOTrpaMMbl OOJEr4aroT U aBTOMATHU3HPYIOT
yUYeT U PacyeThl, YTO CHUXKAET PyYHOU TPyl M BEPOATHOCTH OLIHOOK.

2. YnyulieHHass TOYHOCTb U CKOPOCTb — 3TH CHCTEMBI CIIOCOOCTBYIOT 0Ojiee TOUHOMY H
OBICTPOMY yUETY HAJIOTOB, YCKOPSIIOT MPOLIECCHI U yIYYIIAlOT KAYeCTBO OTYETHOCTH.

59



60

V111 international scientific conference. Vienna. Austria. 08-09.02.2024

3. CobOmoneHue TpeOOBaHWI - C MOMOIIBID COBPEMEHHBIX MPOTrPaMM MOXHO OOECIICUUTH
COOTBETCTBHUE 3aKOHOJIATEIILHBIM HOpPMaM, YMEHBIIIAasi pUCKA BO3MOXKHBIX HAJIOTOBBIX IITPAdoOB 3a
Heco0JII0IeHIE TpeOOBaHUH.

4. Y100CTBO aHAIMTUKUA M OTYETHOCTU - MPOTPAMMBI MPEIOCTABISIOT BO3MOXKHOCTEH Ooliee
riryO0OKOTr0 aHali3a TaHHBIX U IeHepalii OTYETOB, YTO IIOMOTaeT MPUHUMATh OoJiee 000CHOBaHHBIC
pelIeHUs B yIpaBICHUH HaJoraMu u (pruHaHCaAMHU.

5. CHmKeHHe 3aTpaT U ONTHMH3AIUS PECYPCOB - UCTIOIB30BaHUE COBPEMEHHBIX TEXHOJIOTHI
MOYKET YMEHBIIIUTH HEOOXOIUMOCTh B PYYHOM TPY/IE€, YTO IKOHOMHUT BPEMsI i PECYPChI TIPEATIPHSITHUS.

6. Unrterpamusi ¢ APYrUMH CUCTEMaMH - TaKHE IPOrpaMMbl OOBIYHO IOJJICPKHBAIOT
WHTETPAIUIO C IPYTUMHU CHCTEMaMHU, YTO YIPOIIAET B3AUMOJICHCTBHE C APYTHUMH MOAPA3ICICHUSIMU
TPEIIPUSATHSL.

7. be3onacHOCTh JaHHBIX - COBPEMEHHBIC TPOTPAMMBbI 4acTO 00OECIIEUNBAIOT 0OJIEe BHICOKUI
YPOBEHB 0€30MACHOCTH JJAHHBIX, YTO BAKHO JUIS 3allIUTHI KOH(OUACHIINAILHOW HHPOPMALINH.

[IpuMeHeHHe TaKMX TEXHOJIOTHH Ha MPEINPUITHH MOXKET CIHOCOOCTBOBATH IOBBIIICHUIO
3(pPEKTUBHOCTH Y4eTa U OTYCTHOCTH, YJIYYIICHUIO YIPABJICHUS HAJIIOTOBBIMH 00s3aTEIBCTBAMU U
COKpAIIICHUIO BO3MOKHBIX PUCKOB ISl OU3Heca.

3axnouenue. OCHOBHOHM Lienbi0 IUGPOBOIM TpaHchopmanuu sBISOTCA cOop U 00paboTka
JAHHBIX, KaK W3 TOCYJapCTBEHHBIX WH(POPMAIMOHHBIX CHUCTEM, TaK M CHCTEM KOMMEPYECKHX
opraHu3aiyii, — MUPpPoBOr cOOP CTATUCTUYECCKON, (PMHAHCOBOM, HAJIOTOBOM MH(POPMAIINH, & TAKKE
T€X, KOTOPBIC Ha CETOMHS SIBJISTFOTCS] CYObEKTaMH KOHTPOJIS,, MOHUTOPHHTA.

Vcnonp30oBaHne TaKUX HMHCTPYMEHTOB YK€ TO3BOJISIET MIPEIIPUATUSIM COKPATUTh BPEMECHHBIC
1 (pUHAHCOBBIC 3aTPAThI, MOBBICUTh TOYHOCTh Y4€Ta M OOCCIICUUTh COOTBETCTBUE TPEOOBAHUSM
HAJIOTOBOT'O 3aKOHOJaTe bcTBa. OJIHAKO, BMECTE C BO3MOXKHOCTSIMH, CTOUT YYUTHIBATh U BBI3OBHI,
CBSI3aHHBIC C TEXHHYECKOH MOJICPKKOM, OE30ITaCHOCTHIO TAHHBIX U 00yUEeHUEM IepCOHAIA.

Heocnopuma npakTrueckasi 3HaYMMOCTh HUGPOBU3AIMK HAJIOTOBOTO y4eTa. ITO HE TOJIBKO
VIIydIIaeT YIpaBlIeHUE HAJOTOBBIMU OO0S3aTEILCTBAMH IMPEANPUSATHI, HO U OTKPBIBACT MyTh IS
0osee rTHOKOT0 U KOHKYPEHTOCTIOCOOHOTO On3Heca.

JlanmbHeliee uccaeI0BaHNuEe TEXHOJIOTHYSCKUX NHHOBAIMHN M WX BIIMSIHHSI HA HAJIOTOBBIN y4eT
MO3BOJIUT BBISBUTH HOBBIC BO3MOXKHOCTH M 00eCTieYnTh () (hEKTUBHOE UCIIOIH30BAHNE COBPEMEHHBIX
MHCTPYMEHTOB B OU3HeEce.
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Abstract

In today's business environment, the implementation of integrated information systems is be-
coming a strategic priority for enterprises seeking to improve the efficiency of their operations and
adapt to rapidly changing market conditions. This article is devoted to determining the system-form-
ing components of the accounting and analytical concept of an integrated information system using
the example of the enterprise AKRU LLP in the city of Shymkent.

The article begins with an emphasis on the relevance of implementing integrated information
systems in modern business. Identifying these systems as dynamic structures that require a deep un-
derstanding of their components becomes the basis for subsequent analysis.

An analysis is carried out of the works of foreign and domestic authors, such as Seisenbaeva,
Shakeev, touching on the issues of integration of structures in national companies, as well as the work
of Sheshukova and Gulyaeva, concerning the theory and practice of controlling.

A complete analysis of the components of the accounting and analytical concept in an integrated
information system is presented. Key components such as financial modules, analytical tools and
reporting mechanisms are highlighted.

The article examines the properties inherent in the selected components and their impact on the
qualitative characteristics of accounting and analytical information. Particular attention is paid to how
these properties contribute to the relevance, reliability and timeliness of information important for
making informed management decisions.

The practical application of the selected system-forming components is illustrated using the
example of the enterprise AKRU LLP. This segment of the article reveals how the integration of these
components into an enterprise information system improves the overall quality and usefulness of
accounting and analytical information for management functions.

The work uses analytical research methodology that synthesizes theoretical and practical as-
pects. The approach includes a careful review of current literature, examination of system compo-
nents, and case study analysis.

The article concludes by emphasizing the importance of understanding and optimizing the back-
bone components of an integrated information system. The authors emphasize the need for enter-
prises, using the example of ACRU LLP, to carefully navigate through these components in order to
fully unlock the potential of integrated information systems for informed management decision-mak-

ing.

Keywords: integration, integrated information systems, accounting and analytical concept, sys-
tem-forming components, quality of accounting information

Introduction. Relevance. In the modern business environment, the relevance of the article us-
ing the example of ACRU LLP in the city of Shymkent becomes more remarkable. This is due not
only to the general context of rapid technology development and increased competition, but also to
the specifics of the activities of a particular organization.

The introduction of integrated information systems in the accounting and analytical processes
of enterprises is becoming a strategically important aspect, especially for companies engaged in tech-
nical and engineering tasks, such as ACRU LLP. The identification of system-forming components
in this context is crucial for the effective management of information flows and financial risks.
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The example of ACRU LLP from the city of Shymkent gives the article a practical orientation,
allowing us to consider an integrated information system in the context of the real challenges and
needs of the organization. This makes the study more specific and applicable to engineering and
technical oriented businesses.

Determining the system-forming components of the accounting and analytical concept allows
you to begin creating more effective resource management strategies, optimizing financial processes
and ensuring transparency in the activities of the enterprise. In relation to ACRU LLP, this may in-
clude the integration of project management processes, cost accounting and analysis of the effective-
ness of engineering solutions.

Thus, the article not only emphasizes the general relevance of the topic of implementing inte-
grated information systems in modern business, but also demonstrates its specific application in prac-
tice, using ACRU LLP in the city of Shymkent as an illustrative example.

In modern conditions of rapid technological development and dynamic changes in the business
environment, issues of effective enterprise management are becoming more relevant and complex.
Accounting and information analysis systems play a key role in this context, having a significant
impact on strategic decision-making and ensuring the sustainable development of the enterprise.

The purpose of this article is to determine the system-forming components of the accounting
and analytical concept of an integrated information system (UAK 1IS) using the example of the en-
terprise ACRU LLP in the city of Shymkent. Accounting and analysis of information are becoming
more important in conditions of increasing complexity of business processes, the need to quickly
respond to changes in the external environment and increased competition.

Before moving on to a specific analysis of the accounting and analysis system of the enterprise
AKRU LLP, it is necessary to determine the key components that form the accounting and analytical
concept of the integrated information system. This includes the study of technological components,
data analysis techniques, financial management strategies and other factors that together ensure the
effective functioning of the system.

An emphasis on the practical experience of ACRU LLP will reveal which specific components
are system-forming in their accounting and analytical concept, and how these components interact to
achieve the enterprise's goals. This study aims not only to analyze the current system, but also to offer
practical recommendations for optimizing and improving the accounting and analytical concept, tak-
ing into account modern trends and market requirements.

Thus, this article focuses on introducing the problems of determining the system-forming com-
ponents of the UAC 1IS, and also substantiates the relevance of this study using the example of a
specific enterprise, which gives the work a specific practical context.

Literature review. Many scientific materials discuss the key aspects of integration in national
companies of Kazakhstan and the features of managing integration exchange associations. Thus, in
the article “Seisenbaeva Zh.M., Nurasheva K.K., Baineeva P.T., Mukhamedieva G.M. Kazakh-
stannyn ulttyk kompaniyalarynda integration-langan kurylymdardy kalyptastyru erekshelikteri” the
features of integration in national companies of Kazakhstan are defined. The authors consider the
unique features of the structure and form of integration, and also identify management features in the
process of forming integrated structures.

The work "Shakeyev S.S., Nevmatulina K.A., Temirbekova L.A. Integration of birlestic-terdin
ardurli turlerindegi sharuashylyk zhurgizu zhagdaylarynyn erekshelikteri" examines various types
integration associations and analyzes the features of their management. The authors highlight the
specifics of specific cases of integration and discuss factors influencing the success of this process.

The book "Sheshukova T.G., Gulyaeva E.L. Theory and Practice of Controlling"” provides an
extensive overview of the theoretical and practical aspects of controlling. It examines controlling
methods and tools designed for effective management of an organization. The book contains useful
materials for those interested in modern approaches to business management.

The general trend in the presented literature indicates the importance of research in the field of
management of integration processes and controlling to improve the efficiency of business structures
and maintain their sustainable development in modern conditions.
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Main part.

Components of the accounting and analytical concept of the integrated information sys-
tem of the enterprise AKRU LLP. The components of the accounting and analytical concept of the
integrated information system of the enterprise AKRU LLP, using the example of the city of
Shymkent, are a complex system that includes several key elements aimed at the effective manage-
ment and analysis of business processes.

1. Integrated accounting and analysis system. The main component is the implementation of an
integrated accounting and analysis system that combines accounting, financial and operational ac-
counting. This allows the company to quickly receive complete information about the financial con-
dition and efficiency of its activities.

2. Automation of business processes. The automation component includes the introduction of
modern technologies to optimize business processes, from supply management to customer interac-
tion. Automation helps speed up operations, reduce the likelihood of errors and improve overall busi-
ness efficiency.

3. Integration with external stakeholders. The integration component with external stakeholders
involves the creation of effective mechanisms for interaction with suppliers, clients and regulatory
authorities. This includes information exchange, optimized ordering of raw materials and materials,
as well as timely reporting.

4. Analytics and reporting systems. The analytics and reporting component is the creation of a
system for collecting, analyzing and visualizing data. This includes the development of key perfor-
mance indicators, reports for decision making and monitoring of performance results.

5. Security and data protection. An important component is ensuring information security and
data protection. This includes developing a security strategy, controlling access to confidential infor-
mation and regularly updating the security system.

6. Personnel training and development. The component includes training of personnel in the
use of new technologies and systems. This allows for a smooth transition to the new integrated system
and increases the overall level of employee competence.

7. Constant renewal and development. The final component is the desire for constant updating
and development of the system. The enterprise must be ready to introduce new technologies and
methods to maintain its competitiveness.

Thus, these components interact in a single system, providing an integrated approach to the
accounting and analytical concept of the integrated information system of the enterprise AKRU LLP
in the city of Shymkent.

Managerial aspect of integration of the enterprise LLP "AKRU". The managerial aspect
of integration in the enterprise LLP "AKRU" (Limited Liability Partnership "AKRU") plays a key
role in ensuring the efficiency of business processes and achieving the strategic goals of the organi-
zation. Using the example of this enterprise, we will consider the main aspects of integration man-
agement:

1. Strategic alignment: In the context of ACRU, the management aspect of integration begins
with careful alignment of the integration strategy with the overall enterprise strategy. This includes
analyzing market trends, customer needs, and the competitive environment to determine how infor-
mation systems integration can support key business objectives.

2. Optimization of business processes: Integration management at ACRU includes reengineer-
ing and optimization of business processes. This may include reviewing existing supply chain man-
agement, manufacturing and finance processes to improve efficiency and reduce costs.

3. Ensuring data integrity: Within ACRU, the management aspect includes developing a data
management strategy to ensure the accuracy, reliability and integrity of information within integrated
systems. This is important for making informed management decisions.

4. Personnel training and development: Since the implementation of new information technol-
ogies requires appropriate skills, the management aspect includes training of ACRU personnel. This
ensures that employees can use new systems effectively and maximize their potential.
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5. Monitoring and analysis of results: ACRU actively uses monitoring and analytics systems to
evaluate the results of integration. The management aspect includes constant analysis of key perfor-
mance indicators, which allows you to quickly respond to changes and make adjustments to the strat-
egy.

6. Response to changes: ACRU, like any enterprise, faces constant changes in the external en-
vironment. The management aspect of integration includes flexibility and the ability to adapt to new
demands and opportunities, ensuring resilience to change.

Thus, the management aspect of integration into ACRU is a systematic and targeted process
aimed at improving the management of business processes and achieving high efficiency of the en-
terprise.

The accounting and analytical concept of an integrated information system (AAC I1S) is a com-
plex structure that has a number of properties that significantly affect the quality characteristics of
accounting and analytical information and, consequently, the efficiency of management of the ACRU
LLP enterprise.

1. Data integration:

UAK IS provides integration of data from various enterprise sources. This property allows you
to create a single information space where data is automatically coordinated and available for use in
various aspects of management activities. Data integration contributes to the accuracy and relevance
of accounting and analytical information.

2. Unambiguity and uniformity:

The accounting and analytical concept ensures standardization of accounting and analysis pro-
cesses, which ensures unambiguous terminology and uniformity of methods. This property helps to
reduce errors and discrepancies in accounting, and also contributes to the formation of consolidated
and reliable information for management decisions.

3. Flexibility and scalability:

UAK 1IS provides flexibility in adapting to changes in the internal and external environment of
the enterprise. The system must be easily scalable to accommodate new activities or changes in leg-
islation. Flexibility and scalability allow you to adequately respond to market challenges and effec-
tively manage resources.

4. Process automation:

The accounting and analytical concept includes the automation of many routine operations,
which helps reduce human intervention and the likelihood of errors. Process automation also provides
higher speed of information processing and quick access to up-to-date data.

5. Analytical capabilities:

UAK IS provides opportunities for conducting a variety of analytical studies and generating
multi-level reports. This property contributes to a deep analysis of the financial, operational and stra-
tegic aspects of the enterprise’s activities, which is important for developing high-quality manage-
ment decisions.

6. Security and privacy:

The system has data protection tools, ensuring the security and confidentiality of accounting
and analytical information. This is important to prevent data leaks, as well as to comply with legal
requirements for information protection.

The properties of the accounting and analytical concept of the integrated information system
significantly influence the formation of high-quality accounting and analytical information for the
management of the enterprise AKRU LLP. Their combination ensures effective resource manage-
ment, informed decision-making and improvement of the overall productivity of the enterprise.

Consequence. As a result of the research aimed at identifying the system-forming components
of the accounting and analytical concept of an integrated information system (AIC 11S), we identified
several key aspects that have a significant impact on the efficiency of the functioning of such systems
in the modern business environment .
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Firstly, it has been determined that the UAC IIS is a complex structure, which is a complex of
interconnected components aimed at collecting, storing, analyzing and providing accounting and an-
alytical information for enterprise management purposes. This approach allows organizations to ef-
fectively monitor, make management decisions and formulate strategic plans.

Secondly, the main system-forming components that influence the functionality of the UAC IIS
are identified. Among them are goal setting and strategic planning, methods of data collection and
processing, technological tools, as well as aspects of data security. These components are fundamen-
tal to ensuring the efficiency and reliability of the accounting and analytical system.

Thirdly, the importance of adaptability and flexibility of the UAK IIS is emphasized. Today's
business environment is characterized by rapid change, and therefore an accounting concept must be
able to quickly adapt to new requirements and scenarios, providing relevant information for decision-
making.

Finally, a systematization of system-forming components is proposed, which can serve as a
guide for organizations in the development and implementation of UAC IIS. This systematization
includes a clear definition of goals, strategies, technological tools and data analysis methods, which
contributes to a better understanding and practical application of the concept.

In general, the results of the study emphasize the importance of a deep understanding and sys-
tematic approach to the construction and management of UAC 1IS to ensure the effective operation
of enterprises in modern business conditions. Further research and practical applications of the con-
cept of accounting and analytical systems will contribute to their continuous improvement and suc-
cessful adaptation to changing market requirements.

Improving the system-forming components of the accounting and analytical concept of
the integrated information system (UAK IIS) of the enterprise AKRU LLP is an important step in
increasing the efficiency and adaptability of the system to modern requirements of the business envi-
ronment. In this context, the following proposals are offered:

1. Development of technological infrastructure: Expanding the functionality of the UAC IIS
involves investing in modern information technologies, including cloud solutions that will provide
higher flexibility and scalability of the system.

2. Strengthening data security: Considering the relevance of cybersecurity issues, the enterprise
should improve the data protection systems in the UAC 1IS. The introduction of modern encryption
methods, multi-level authentication and security monitoring systems will contribute to the reliable
protection of confidential information.

3. Optimization of data analysis processes: To improve the analytical capabilities of the system,
it is advisable to introduce advanced data analysis methods, including machine learning and artificial
intelligence. This will allow the enterprise to obtain deeper and more accurate analytical insights.

4. Development of strategic planning models: The introduction of modern strategic planning
techniques in UAC 1IS will allow the enterprise to more effectively build its long-term development
strategy, taking into account the variability of market conditions.

5. Personnel training: For the successful implementation of improved components of the UAC
I1S, it is necessary to conduct personnel training. This includes both improving skills in using new
technologies and training in analytical methods of work.

6. Establishing feedback mechanisms: Implementing feedback mechanisms will help evaluate
the effectiveness of new components and identify potential improvements. The feedback system may
include surveys of employees and customers, as well as regular audits of the system.

7. Consistency with business processes: All changes and improvements in the UAC IIS must
be closely related to the business processes of the enterprise. This will ensure the harmonious imple-
mentation of new components and coordinated work of all structural units.

These proposals are aimed at increasing the efficiency, flexibility and competitiveness of the
accounting and analytical concept of the integrated information system of the enterprise AKRU LLP.

Conclusion. At the end of our research to determine the system-forming components of the
accounting and analytical concept of an integrated information system (AIC 11S), it seems important
to summarize the key conclusions and generalizations obtained in the course of our research.
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In the process of work, the results of previous research in the field of accounting and analytical
systems were analyzed and considered, which made it possible to determine the relevance of the
research topic and its contribution to the development of modern science. The reviewed literature
review reflects the variety of approaches to accounting and analytical concepts used in various indus-
tries and countries. This analysis became the starting point for identifying the most promising and
relevant components of the UAC IIS.

One of the key conclusions of our study is the fact that the system-forming components of the
UAC IS can vary significantly depending on the characteristics of industries and organizational
structures. However, we have identified a number of common features that we consider fundamental
for the effective functioning of the UAC I1S in the context of modern business.

An important aspect is also the adaptability of the accounting and analytical concept to the
changing conditions of the external environment and the internal organization of the enterprise. Data
accounting and analysis must be flexible and scalable to match the dynamics of modern business.

We proposed a systematization of the key components of the UAC 1IS, which, in our opinion,
can serve as a guide for organizations in the development and implementation of such systems. This
includes clearly defining goals, strategies, technology tools and data analysis methods.

In conclusion, we emphasize the need for further research in the field of accounting and ana-
Iytical systems and their integration. Advances in technology, changes in the business environment,
and increased demands for managerial transparency highlight the importance of continually improv-
ing accounting concepts and practices in modern organizations.
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Abstract

Nowadays, Albanian consumers have many alternatives in choosing the stores where they want
to buy consumer products. Retail chains which operate in Albania are local and foreign companies.
Apparently, the number of local supermarket chains is larger, which are mainly Big Market, Ehw,
Kmy, Xhangolli, Eco Market, Joena, One Stop, Alb Market, COOP, Diambe, Ne per Ju, AnnA
Market, foreign supermarket chains such as Inter Spar Albania and Conad Albania. On the shelves of
supermarkets, consumers are faced with local and imported product brands, but also the brands of the
manufacturer and distributor. Private label brand (reseller or distributor brand) is a brand, which is
developed by retailers and marketers. In grocery stores in Europe and Canada, private brands version
is more than 40 percent of items sold. In Britain, supermarket chains Sainsbury's and Tesco's own
brands version for roughly half of their product sales. In the United States, one in four products is
private label. For many manufacturers, retailers are both collaborators and competitors. As noted
above, private brands already occupy a good portion of supermarket shelves.

Keywords: Retail chains, private label, consumers, brands.

Introduction

Retail trade in Albania has evolved rapidly over the years. From a market where the consumer
was served by the seller, he now selects the brands of products on the shelves, serving himself. On
the shelves of supermarkets there are many local and imported brands where the consumer chooses
the ones he has the opportunity and desire to buy. A trend that has emerged is the presence of private
brands or private labels. The private label revolution was first observed in Europe and Canada Private
brands were first used in Germany by the Aldi supermarket chain in 1948. Nowadays, their use in
Europe is very widespread in supermarket chains (Beneke 2010). Consumers see the brand as an
important part of the product. The brand adds value to the product and the equity that the brand
represents is seen as a value for both the consumer and the company. Over the centuries, the brand
has been recognized as a tool that helps to distinguish the goods of manufacturers from each other
(Keller 2013). In Albania, supermarkets chain had their beginnings in 2005 and having a wide scope
after 2010. Now the competitiveness of local supermarkets chain with each other and with foreign
chain is very evident, this is due to the fact that consumers have the opportunity to choose and
compare for the conditions of keeping the products, service, communication, promotional policies of
these chain. To differentiate these chains, a strategy is offering the products with private labels.
Private labels, which are known as retail unit brands, refer to those brands that are owned and sold
by a particular retail chain. These products are usually manufactured by a licensed third party
(contract manufacturer). In creating a brand, the ability to choose a name, logo, symbol, packaging
design or other attributes that identify the product and differentiate it from others is very important
(Keller, Hoeffer 2003). According to (Cuneo et al. 2015) distribution structure, types of sales units
and logistics are leading in the success of private brands and emphasizing that private brands threaten
the existence of other brands in developing countries. These authors also add that it is important for
brand manufacturers to understand why private labels are becoming important players in some
countries. By studying the information of 46 countries, these authors came to the conclusion that
supermarkets become more dominant in the market, with the growth of private labels of products and
that supermarket chains offering private labels increase their profits. Their research suggests that
private label will become a global phenomenon, entering some markets quickly and others more
slowly, and that it is clear that brand manufacturers are being openly competed by private label
manufacturers in Europe, where it is estimated that approximately half (48.9%) of the volume of
products and 38.7% in value are private labels. However, in different countries of the world, the
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introduction of private labels has a lower scope, including Latin America, Southeast Europe and Asia.
For example, in Chile private brands represent 5.2% of the market, Brazil 1.9%, Russia 0.8%, Turkey
7.7%, China 0.3%, South Korea 5.5%.

According to (Beneke 2010) the advantages of private labels to retailers are.

v’ Private labels increase profits through cost reductions and increased profit margins

v’ Private labels increase loyalty over the sales unit and create a distinct identity of their
business

v' Private labels create opportunities to venture into new markets

v' Private labels increase the advantages in favor of retailers versus suppliers.

Branding helps consumers in various ways, first with brand names, which help consumers
identify products, and then with product quality and consistency. Buyers who always buy the same
brand know that they will get the same features, benefits and quality every time they buy. Branding
also gives the seller some advantages. The brand name is the basis on which stories can be built, about
the special qualities of the product (Kotler, Armstrong 2012). Brands influence consumer choices, as
they are more than a logo and elements combined in a brand generate emotional connections with the
consumer, describing consumer personality in purchasing brands. The designers develop colors,
material forms, as well as attitudes towards function and content for it bring the brand to life
(Breakenridge 2001). Personalized labels refer to the manufacture of a product by another company,
but that the latter is sold under the name of the company that sends it to the final consumer. This is
observed in companies, which have a very important role in distribution and sale of the product to the
final consumer. This phenomenon, such as the personalized labeling and branding of products, has
become very common (Jain 1999). Supermarket chains in Albania are one of the businesses that are
experiencing continuous growth in recent years. In a country where the informal economy is high,
key market players are seeing room for expansion. Ranked by annual turnover for the year 2017 in
the first place is Big Market Albania 95 million euro, Spar Albania 40 million euro, Conad Albania
19.8 million euro, Eco Market Food 7.6 million euro, Joena 7.2 million euro, Albmarket 6.6 million
euro, Xhangolli 4.7 million euro, AnnA Market 3.6 million euro (Monitor 2018).
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Methodology

Marketing research can be classified based on techniques or objectives. Some methods like
experiments, surveys, and observational studies are just a few common research ways and means used
in marketing research. In this study, is used descriptive research, which describes the characteristics
of objects, people, organizations and the environment. Descriptive research tries to give us
background on a particular situation. This research is very useful for describing and analyzing brands
in retail chains and competitors in Albanian market. The research technique used in this study is the
observation method. In marketing research, observation is a systematic process of recording the
behavior structure of individuals, physical objects and events as they occur. Researchers who use the
observation method collect data, evidence or information by observing events, data recorded from
certain sources or from the Internet (Zikmund, Babin 2007). In this study, the retail chains, which are
mentioned in the introduction of the paper, were physically visited. The information collected through
this technique was recorded in order to be analyzed and processed in the function of the study.
According (Proctor 2005) emphasizes that one of the types of observation is the observation of the
environment at the points of purchase. This observation includes product distribution, shelf prices,
shelf position and placement, promotional displays and the presence of promotional materials at
points of purchase. Depending on the user's needs, results can be reported by category, brand, product
types and sizes. Results can be reported in total, in individual units and supermarket chains/networks.

Data analysis

The data obtained from the observation of the chains taken in the study, it turned out that the
chains of local supermarkets such as Big Market and Eco Market traded private labels registered with
their name, while the chains of local markets such as: Ne per Ju, Xhangolli, One Stop, Alb Market,
COOP, Diambe, AnnA Market, Joena had no presence of private labels registered under their name.
Chains such as: EHW and KMY had their meat offal products branded under their name. Regarding
foreign supermarket chains such as InterSpar and Conad, they had the presence of products with
private labels in their name, where these products had relevant shelves and promotional tools for
identifying private labels under their name.
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Conclusions

Based on the analysis of the information obtained through the observation technique, it was
found that only two local supermarket chains, Big Market and Eco Market, offer products registered
under their name which are products of daily consumption, the survey resulted in products such as:
vegetable oil, flour, rice, sugar. The foreign supermarket chains Conad Albania and Interspar Albania
offer a wide presence of products registered under their name which were present on certain shelves.
Local supermarket chains offer products from the same manufacturers on their shelves. In terms of
the number of Big Market networks, it has a wider reach and some of them are Franchise networks
which operate through agreements with the Big Market company.

Recommendations

Local supermarket chains should offer private label products under their name to take advantage
of their advantages and their successful track record in Europe and beyond. The growing trend of the
ratio between private labels and those of manufacturers is constantly increasing in Europe and more
widely. This is a clear signal that local networks should operate with private labels, also due to the
fact that they offer products offered by the same manufacturer. On the other hand, local producers
benefit from the trading of private brands, especially the new producers who encounter difficulties to
compete with the older producers who are already consolidated in the market. Existing and new local
producers must negotiate to cooperate with local supermarket chains. This collaboration drives
profitability between manufacturers, distributors and local supermarket chains. Encouraging private
label branding of local products in local supermarkets stimulates increased turnover and increases
employment in the country. Local supermarket chains should market private labels under their own
name because this increases the image and credibility of local supermarket chains.
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Abstract

This study investigates the effect of innovation on credit rating changes of US firms. The dataset
encompasses all firms having a Standard and Poor’s credit rating, consisting of 8973 observations.
The results show that innovation will positively impact the likelihood for downgrade in the short-run,
while the relationship will be reversed in the long-run. This impact will be significant in the second
year leading the engagement of the firm in innovative activities and onwards. However, too much
innovation will positively affect the possibility for the firm to be downgraded, resulting in a reversed
U-shaped relationship.

Keywords: innovation, credit rating, research, US firms

Introduction

Since 1909, when they were firstly introduced by John Moody, credit ratings have been one of
the most crucial issues and concerns of the corporate management. Almost all the US firms, public
and a lot of private ones, have their credit worthiness evaluated by one of the three biggest credit
rating agencies (CRAs), being Standard and Poor’s, Fitch and Moody’s.

The presence of these agencies suggests that they provide important information to investors,
borrowers, and creditors (Sufi, 2009). Since financial markets are becoming so big, complex, and
interrelated, so has become the need for a risk-measure which is as transparent and objective as it can
be. Therefore, credit rating is a very important tool to borrowers since it gives them access to loans
and credit cards and easily borrowing money from public debt markets or financial institutions. It is
also important at the corporate level since investors’ decision on buying a firms’ bond or stock is
mostly based on the company’s debt rating. And lastly, it is also very significant at country level,
since foreign investors who intend to purchase a country’s debt, heavily base their final judgment on
credit rating agencies.

Overall, it can be said that it is of great importance for firms to achieve a good or required
rating, which would be achieved by signalling a decent financial outlook. This outlook, to be
perceived as a good one from the market, requires for firms to prevent and limit any chance of
bankruptcy and also upgrade and strengthen all of their financial and investment decisions.
Theoretical models such as Holmstrom and Milgrom (1991) show that agents distort their behaviour
when they know they will be evaluated based on specific, easily measurable dimensions. So it is safe
to say that if firms know that credit rating agencies put more weight into some specific criteria of a
firm rather than other criteria, these firms would then have an incentive of reallocating the resources
in their disposal into the dimensions valued more from the credit rating agencies. Further, a lot of
studies display clear evidence that credit ratings are a key focus for CFOs and that most managers are
willing to forgo positive NPV projects to meet short-term financial objectives (Graham and Harvey,
2001; Graham, Harvey, and Rajgopal, 2005). So, this can lead to the fact that in order for firms to
maintain or improve their ratings, they should have strong incentives in smoothing earnings and
reducing volatility (Jung, Soderstrom, and Yang, 2013). One of the features that many papers and
authors agree to influence firm’s value, earnings, and volatility, is innovation.

As innovation is an idiosyncratic investment in intangible assets, attached to unpredictability
and considered in the long run, it is in most cases linked to some probability of failure. Therefore,
firms which display a higher level of innovation could have a lower rating than those that do not have
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such a level of innovation behaviour. On the other hand, in the long-term perspective, innovation
seem to be one of the most crucial players of a firm’s survival, no matter if the firms are new entrants
or incumbents. Innovation activity enables well-established firms to deal with new and emerging or
‘disruptive’ technologies and continuously improve their existing capabilities (Banbury and Mitchell,
1995, Christensen, 1997). Moreover, most of the results from previous studies suggest that only those
firm which engage in successful innovations can firstly establish and then retain a competitive
advantage in the market.

Altman and Rijken (2004) show that CRAs place less weight on short indicators of credit
quality and more on the long run features such as innovativeness. This is one more reason as why it
is of interest investigating more into the relationship between a firm innovation behaviour and its
credit rating.

Following this logic line, in this thesis I try to contribute more into the existing literature by
adding more evidence and results. To examine the effect of innovation on credit change, two logistic
models are used. The first model has a dependent dummy variable defined as credit change, while the
second model has a dependent dummy variable defined as credit status. R&D expenses over total
assets are used as a proxy for innovation. The downgrade dummy considers one notch differences
from a higher level to a lower rating level and the credit status dummy represent all the investment
grades a US firm could be assigned to.

Using a sample of 8973 observations for the period 2000-2016, the results show that innovation
will positively impact the likelihood of a firm to be downgraded in the short-run, but it will negatively
impact this likelihood in the long-run. Leading years of the dependent variable are used to see the
differences of signs and coefficient throughout the years. Moreover, too much innovation will
increase the possibility of the company to be downgraded and decrease its possibility to be rated at
an investment grade. These relationships are significant in the long-run, which in the paper is defined
from the third until the fifth leading year. This is because results prove to be insignificant after the
fifth leading year.

Theoretical framework

2.1 The role of rating agencies

Assigning credit rating for all the issuers and investors of different types of debt obligations, is
the main task of a credit rating agency. So that a CRA to be able to assign such rating, it would have
to base its decision on the company’s financial statements, management quality, franchise value and
its competitive position in the industry, using private and public information and taking a range of
macroeconomic and credit conditions in consideration (Gonzalez et al., 2004). In general, the services
provided by a credit rating agency can be divided in two groups. The first one is providing information
services to derive the default likelihood and even the recovery rates of different securities in order to
prevent the duplication effort of financial market. In this way CRAs ensure an independent rating.
Even though CRA’s independence is doubted by numerous researchers (Becker & Milbourn, 2011;
Benmelech & Dlugosz, 2010), in this thesis ratings are assumed to be independent. Meanwhile, they
also ensure a rapid spread of important information about companies being rated. In this way, credit
rating agencies give their substantial contribution into the market by gathering important information
which is otherwise not accessible by investors, leading to a reduction of the information asymmetry
between borrowers and lenders. Secondly, in order for issuers to be influenced in taking actions to
avoid downgrades via ‘watch’-programs, CRAs provide the market with monitoring services (De
Haan & Amtenbrink, 2011).

Credit rating agencies’ aim stands in ratings delivery which show the potential of timely and
complete payments of debt securities. This is done within pre-specified classes displayed through
letter scales (Appendix 1). The focus of these agencies is on the relative rather than on the absolute
risk of debt securities. Also they concentrate on long-term developments and do not respond to short-
term market fluctuations (Dittrich, 2007). On Standard & Poor’s 2006 manual, they state that “There
IS no point in assigning high ratings to a company enjoying peak prosperity if that performance level
is expected to be only temporary. Similarly, there is no need to lower ratings to reflect poor perfor-
mance as long as one can reliably anticipate that better times are just around the corner (page 34)”.
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This is referred to as ‘prudent rating migration policy’, which once again proves that CRAs’ focus is
on future intentions and that their ratings are not only reliable in the short-term. Nevertheless they
may be consistent and coherent through a long-term perspective of a firm (no need for a substantial
change on the rating each time the market is associated with good or bad news).

2.2 Why innovation is important to CRAS?

Firstly, one of the reasons this thesis focuses on CRA ratings is due to the fact that 21% of U.S.-
originated secured syndicated loans were collateralized in part by intangibles over the 19962005
period, with intangible asset collateralization increasing significantly over this period (Loumioti,
2014; Mann, 2017). This indicates that the creditworthiness of a firm is increasingly depending on
the success of its R&D investments and intangible assets due to the U.S. shift to a knowledge-based
economy. However, finding the needed information about R&D and intangible assets, as they are
being written off, is a challenge for CRAs since there is not much information in today’s financial
statements about these items. Consequently, the dilemma as why then should credit rating agencies
get involved into such a challenge is raised. As innovation involves a significant risk-taking degree,
there is a lot of uncertainty if the innovation activity will ultimately translate into success. On one
hand there are the equity holders whose call options value are increased because they value their risk
positively. On the other hand, the debt holders, faced with asymmetric payoffs on a firm’s assets
(Myers and Majluf, 1984), may not value their risk positively. Moreover, debt holders may consider
innovation as a transferring of wealth to shareholders. Based on this perspective, Standard and Poor’s
(2013) points out innovation as an industry risk factor. A high level of innovation may increase the
net asset value, but in any case of bankruptcy the value of intangible assets created from R&D would
be less than property, plant and equipment forming the value of tangible assets. Based on this logic,
initially more innovativeness could probably reduce the firm’s credit rating and increase the downside
risk. However, firms engaging in such type of behaviors generate both the upside and downside risk.
This indicates that as long as there exists the uncertain possibility of gain to protect investors from
adverse events and improve their credit ratings, the downside risk will be vanished. What is more,
there are direct measures such as increased future cash flows, higher interest coverage and lower
leverage that clearly display the positive link between higher innovative activities and improved credit
ratings and reduced downgrade probability.

2.3 Rating determinants and their link to innovation

Since credit rating agencies intent to evaluate the ability of a firm in servicing its debt in a
timely manner, these agencies affect the cost of debt of a company. This means that they affect their
financing structure which further leads to them impacting and determining the probability of survival
of the specific firm. Also, rated firms' business and financial strategies can potentially affect the rating
and their future cost of capital (Graham and Harvey, 2001). Put differently, CRAs have been trusted
with the role of acting as quasi-regulators and not only are being widely used as inputs assessing a
firm’s internal credit risk, but also for regulatory purposes.

Nevertheless, credit rating agencies have been under the whirlpool of criticism for a long pe-
riod, and mainly it has all been linked to their failure in predicting worldwide credit crisis events.
Therefore, regulatory bodies such as SEC in USA and IOSCO in Europe, have been investigating the
methodologies used by CRAs. They have raised such an issue for the rating agencies to be more open,
clear and evident into displaying the methods they use for valuating and their determinants. Also, the
need for transparent communication with all the regulators and investors in the market is noticeable.
It is for this reason that this thesis puts a significant weight into explaining these determinants, linking
them to innovation and then shaping the clear picture of this study.

Most of the academic research seem to agree on the fact that credit valuation is based on careful
consideration of the unique characteristic of firms and in the same time examination of a wide range
of both financial and non-financial determinants.

Many papers (Dunne et al., 1988; Agarwal and Gort, 1996; Damodaran, 2001) show that firm
age is inversely related to the probability of default and negatively related to its idiosyncratic risk.
Following the logic line, the more established a firm is, the lower is its level of risk (default proba-
bility) and the higher is its likelihood of remaining solvent. On the contrary, since young firms face
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many existential threats related to managing internal financial and human resources and external re-
lationships with customers, suppliers, investors and competitors (Thornhill and Amit, 2003), they are
associated to a high level of risk and probability of default. Czarnitzki and Kraft (2004) and Sufi
(2009) maintain that younger firms are more likely to apply for a credit rating, because the certifica-
tion effect of indicating survival likelihood or even success trajectory is more valuable for younger
firms that communicate information to previously uninformed market participants via ratings. While
Balasubramanian and Lee (2008) show that firm age is negatively related to technical quality, whose
economic implication is that each year it reduces the impact of a 10% increase in R&D intensity on
the firm’s value by over 3%. Therefore, the younger the company, the higher the likelihood of solic-
iting credit rating and leading to a decrease in the R&D impact on a firm.

Rating solicitation is also bound by the amount of debt that firms either have or are about to
issue. Investigations show that what is deemed to be a high cost of obtaining a rating is offset when
the firm is rated favorably arising from savings in interest costs. Likewise (Millon and Thakor, 1985;
Minardi et al., 2007) show that credit ratings lower a firm’s cost of debt. Even though Modigliani—
Miller theory (Modigliani and Miller, 1958), considered as the fundamental theory of capital struc-
ture, theorizes that a firm’s value and its investment decisions are not influenced by its capital struc-
ture, this theory is also known to have the restrictive assumptions of perfect capital markets, perfect
information, as well as no transaction cost or taxes. As alternatives to this theory, other theories has
been proposed throughout the years, such as the static and dynamic trade-off theory, the pecking order
theory, the agency theory, the signaling theory and the market timing theory. In accordance with all
these, research have proven a negative relationship between external financing in terms of debt and
R&D intensity used as a proxy for innovation. In conclusion, a higher volume of debt would increase
the probability of credit rating soliciting but it would be negatively associated to a company’s inno-
vation behavior.

Moving further, debt ratio is always affected by profitability and the contrary is also true. Prof-
itability is a central term when it comes to determine the competitive advantage a firm has, its perfor-
mance and success, as well as long-term prosperity and survivability. As such, it can be seen as a
good indicator of the risk and debt level the firm can undertake, in that a higher level of profitability
would be followed by a lower level of default probability, leading to better ratings. In addition, (Cefis
and Ciccarelli, 2005) show that innovators are persistently more profitable than non-innovators, the
gap is greater between persistent innovators and non-innovators, and that innovation has a positive
effect on profitability which decreases over time. Hanel and St-Pierre (2002) also find that firm-level
R&D capital has a positive (but lagged) effect on profitability, and that this effect is especially strong
in sectors in which the firm is able to appropriate the results of its own R&D activity (effective patent
protection). This indicates that better rating can be linked to higher profitability and that the latter one
can be thought of as a ‘consequence’ of innovation.

According to Mokyr (2002), innovation is the key source of economic growth so it is logical to
associate it to risks and especially business risk (the exposure to factors that may lead to a company
lowering its profit or even fail). As being defined as the risk inherent in the firm, independent of the
way the company is being financed (Van Horne, 1974), we can say that it is usually associated with
the variability of cash flows and/or net operating incomes. Reeb at al. (2001) prove a direct relation-
ship between business risk and uncertainty about a firm’s prospects which is as well related to finan-
cial distress and lower credit ratings. Also, Fabozzi and Choudhry (2004) view increases in business
risk as a strain on corporate cash-flow which negatively impacts credit ratings. On the other hand, the
reverse relationship is proven between innovation and the upper mentioned variables. That is, since
innovation is thought of as the key of wealth creation, competing and survival, it positively affects
cash flows, even though it increases a firm’s business risk considering the uncertain nature that char-
acterizes it. As such, more business risk is assumed to be followed by a lower credit rating and pre-
ceded by innovation behavior of the specific firm.

Firms with higher levels of investment opportunities and more positive net present value (NPV)
projects are generally more interested in maintaining high credit ratings as compared to those which
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do not seem to have the same opportunities. As credit ratings contribute to the monitoring of compa-
nies’ agents (Sylla, 2001), these firms would more often require (solicit) for their credit to be rated
and would in general obtain higher ratings. Then from the empirical perspective, a positive relation-
ship is proven between firm growth and innovation. Nevertheless, firm characteristics, the nature of
market selection as well as geographical environment, may change this relationship. Coad and Rao
(2008) reveal that the positive impact of innovative activities on firm growth is concentrated among
the fastest growing firms, while for others it can be negative. Generally, innovation is linked to a
boost in productivity which also increases economies of scale. In sum, a high growth firm would
generally have a better credit rating and this growth would be preceded by a high innovation level
within the firm.

A firm’s size is one of the most crucial proxies used in literature to show the effect a firm’s
creditworthiness has on trade credit level. This is because firms which are of a bigger size also have
more market power. This is usually a company considered to be a ‘price maker’ with a prominent
market position. Of course, these companies are also followed by greater potential of achieving di-
versification, performing better during economic downturns, and having an overall better corporate
creditworthiness. Following this line, it is long time believed that R&D (as a proxy for innovation) is
mostly undertaken by large firms. Even though, in recent years this relationship is proven to stand
true also for small firms, especially those in the high-tech industry, the focus stands on previous
empirical research (Fisher and Temin, 1973, Dosi, 1988, Acs and Audretsch, 1988, Acs and
Audretsch, 1991a, Acs and Audretsch, 1991b). All these papers show that the propensity of a firm to
invest in R&D is positively related to its size. In a word, large firms are associated with both higher
credit rating and R&D amount.

As already mentioned, firm size matters especially when it comes to having access into capital
markets and these are the firms whose credit get rated from credit rating agencies. Opler et al (1999)
show that these types of companies are more likely to hold less liquid assets since they are per-
ceived as less risky firms, so the market ‘allows’ less liquidity in their composition without any
negative effect in their credit worthiness. On the other hand, as uncertainty is usually the aftermath
of innovation (investing in R&D), this may raise the need for firms to hold more cash so they can be
prepared for any event consisting of liquidity constrains. As Falato, Kadyrzhanova, and Sim (2013),
Lyandres and Palazzo (2014), and Begenau and Palazzo (2015) show, there is a positive correlation
between liquidity and innovation. Namely, liquidity is followed by better ratings and associated
with innovation behavior.

Lastly, the focus is on one of the features which is not as widely discussed as others, but it is
proven to become more and more important. Institutional ownership is crucial in monitoring man-
agement actions since they bear the risk of reputation damaging if the firm performs poorly. Also, if
the financial risk within a company is shared with other shareholder, it may be considered as an
‘incentive’ for managers to engage in more risky and profitable projects leading to value creation for
the firm. What is more, institutional investors can also give their contribution in observing more
carefully or even reducing agency problems. This may arise in the firm since not only can they limit
the managerial discretion but also the aggressive use of accounting distortion. All this evidence help
in shaping the positive correlation between the presence of institutional ownership in a firm and better
credit ratings. Continuing more in depth, this group of stakeholders is certainly linked to innovation.
No surprise in the fact that managers are risk averse and that they prefer a ‘quiet’ and ‘safe’ life. This
is where institutional investors would intervene so they could push (or even force) the managers in
innovating and keeping the growth engine working. Aghion, Van Reenen, and Zingales (2013) show
that more intense competition reinforces the positive effect of institutional investment on managerial
incentives. In conclusion, institutional not only guarantee better ratings but also the so much needed
presence of innovativeness in the corporation.

2.4 Interaction term between innovation and credit rating changes

2.4.1 Equity over debt

R&D investment is of a risky nature and this is why it is hard to convince outside investors or
lenders to get involved into innovative projects (Bradley, Jarrell and Kim, 1984). Titman and Wessels
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(1988) show that R&D investment is usually associated with lower leverage. The first reason, from
the firms’ point of view is due to debt overhang, so they would prefer equity over debt to finance their
R&D investments. The second reason but from a borrowers’ perspective, is that since investment in
R&D is generally accepted to be very risky and most importantly cannot generate tangible assets to
then be used as collaterals, firms find themselves unable of borrowing. Moreover, debt financing is
all about commitments, and this will lead to an inefficient allocations of a firm’s resources, which on
the other hand will increase substantially the bankruptcy risk for the firm. Chang and Song (2014)
confirm previous research and find that innovative firms prefer equity over debt because they face
credit constrains so they cannot issue debt. Consequently, highly innovative firms usually have less
debt on their capital structure, which decreases their financial distress and bankruptcy costs, reducing
the downgrade probability. For these reasons leverage is also included as one of the control variables,
which will be explained later in the paper.

2.4.2 Disruption and default rates

One of the results’ implication in the paper by Becker and Ivashina (2019) regards corporate
credit markets. This paper links the rising disruption, which is explained as the phenomenon in which
new or less-established firms gain an advantage in terms of commercial and/or technological innova-
tion (Bower and Christensen 1995, 1996), with the increase in default rates. Higher rates of disruption
may help explain seemingly tougher corporate credit rating standards (Blume, Lim, Mackinlay, 1998;
Baghai, Servaes, Tamayo, 2014). As previously explained above, business risk is one of the consid-
erations of credit rating agencies. So the increased risk in disruption may be reflected by the tougher
rating standards in terms of financial ratios. Namely, taking into consideration performance indicators
such as low leverage or high interest coverage, the more new firms are entering the market, the higher
the risk that the issuers’ market position and earning power will decrease, decreasing credit ratings
as well.

2.4.3 Tangibility

Low R&D firms are associated with more tangible assets and less intangible assets as compared
to those firms with high R&D expenses. Assuming here that low R&D would make the firms less
risky and adding the fact that high tangibility would mean higher collateral value, bankruptcy and
financial distress costs would be significantly reduced for such firms. Consequently, their capital
structure is presumed as of a lower risk of default. However, keeping in mind all these evidences,
Hovakimian et al. (2009) argues and proves that firms with these characteristics display lower credit
ratings. A lower level of innovation for the firm would suggest a positive relationship with financial
distress, but a negative relationship with the particular firm’s credit being downgraded. The contrary
would also hold.

2.4.4 Patents

Lastly, a lot of papers use patents as a proxy for innovation as an alternative to R&D expenses.
Companies owning more favorable characteristics in the patents disposable to them, have a capital
structure consisting of more equity, less debt and lower leverage, Chang and Song (2014). This re-
duces the risk and downgrade chances for the company. Moreover, patents are used as collateral (as
opposed to R&D), which not only relaxes the credit constrains for the firm, but also the uncertainty
and the downgrade probability.

2.5 Innovation, risk and credit rating changes

Innovation involves degrees of uncertainty which could later cause failures and negatively im-
pact project outcomes. Usually risk and uncertainty are defined as the unpredictability of the envi-
ronment, inability to predict the impacts of environmental change, and inability to predict the conse-
quences of a response choice (Milliken, 1987, Doctor et al., 2001, Sicotte and Bourgault, 2008).

Likewise, R&D expenses always carry a risk element derived from trying out new and/or un-
tested ideas. This involves situations when new or modified products turn out to be more costly and
hard to develop than initially anticipated, a not commercially successful product or service, and even
working on a product or project that is proven to be ‘unworkable’. Such situations will increase direct
and indirect costs of financial distress, as well and earning volatility and reduce the firm value. It
would then come as no surprise a diminishing credit quality represented from a rating downgrade.
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Albeit bankruptcy happens, still we think of it as a rare event and for this reason there should
be more ‘bridges’ connecting innovation to credit ratings than this. Risk associated to innovation on
one hand, and success and survival closely linked to it on the other hand, lead to a so-called trade-off
between risk and future success. Even though there is a lot of papers trying to prove the correlation
between innovation and growth, we can agree that it has always been a must for firm to keep up with
their R&D investments in order to remain competitive and increase their firm value, in terms of per-
formance and revenues. This relationship still holds if the economic performance of a company is
represented by its credit rating. This means that innovation in one of the core engines that keeps
competitiveness, revenues, firm performance and credit ratings of a firm at its target.

In conclusion, the marketplace is becoming more and more competitive and globalized and so
is becoming the urge for technological innovation in order the firms to survive and achieve corporate
growth. Consequently, firms with innovative activity should not be considered risky in absolute
terms. Although innovation is associated to uncertainty most of the time, it is the motivation behind
success, profitability, good performance indicators and high credit ratings. A ‘moderate’ level of
R&D is a must and ‘key point’ for a successful firm and as such, risk represented by innovation would
not affect credit rating negatively. Namely, the higher the level of engagement into innovation activity
in a firm, the lower is the probability for this firm’s credit to be downgraded. The issue concerning
too much R&D displaying the opposite effect in the firm, positively impacting the downgrade possi-
bility, would be further developed

Literature review

As this thesis tries to investigate more about an under-researched topic, the direct influence that
innovation has on credit rating has not been explored by a lot of papers. However, there exists a
substantial amount of literature which helps in developing the reasoning, the argumentation and the
overall rationalization that have assisted throughout this paper.

There has been some research that try to prove the relationship between innovation and eco-
nomic return. Usually the basis of this approach stands on the relation between innovation and the
valuation of a firm’s assets by the financial markets. Some of these papers are Griliches, 1981, Hall,
2000, Toivanen et al., 2002. But this market approach seem to be disadvantaged in that it is “[...]
intrinsically limited in scope, because it can be used only for private firms and only where these firms
are traded on a well-functioning financial market [...]” (Hall, 2000 pp. 177). As such, Czarnitzki and
Kraft (2004) investigate more about the topic but using an alternative approach, which is the evalua-
tion by a credit market. They research more on the effects of different innovation measures on firm
ratings with evidences from German firms and show that innovative firms achieve better ratings,
whilst too many innovative activities, namely when the firms pass their internal limits for spending
on innovation, reduce their ratings. In contrast, a negative relationship between innovation and credit
rating is proven to be present in the Eastern Germany firms in Czarnitzki and Kraft (2006).

Ratings assigned from credit rating agencies are considered to be a type of ‘heads-up’, warning
the default risk of companies. Showing decent financial and performance indicators and making the
right strategic decisions, are very crucial for firms in order to achieve the desired credit ratings. On
the other hand, CRAs use not only public information in making their decisions but also non-public
information and this is what makes it very hard predicting changes (upgrade or downgrade). But this
is not supported by Hovakimian et al. (2009), who argue that credit ratings is predictable because the
assigned credit ratings are based on firms' present financial structures that in turn reflect the long-
term default probabilities assuming that rating issuers do not bias firm's rating. What further supports
this theory is the paper by Altman and Rijken (2004), showing that CRASs consider the short-term
credit quality indicators as less important and so putting more weight on the long-term features. Build-
ing their reasoning on these facts, Al- Najjar & Elgammal (2013) provide further insight into the
credit ratings-capital structure hypothesis and that how credit ratings are improved by innovation,
profitability, growth, size and reduction of leverage and business risk. Also, they display evidence
showing that firms with more innovation activities than internal optimum level have lower ratings.

During this paper, the capital structure, specifically debt versus equity financing, was used as
an ‘interaction term’ for connecting innovation to credit rating. As explained, firms with more R&D
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activity prefer more equity than debt in their capital structure, and the reason this is considered in this
paper is that this type of decision made by managers has an impact on the credit rating of the firm.
Aghion et al. (2004) investigated whether publicly traded UK firms with higher R&D intensity made
different choices in financing their R&D as compared with the firms that had lower R&D intensity.
What they found was that more R&D intensive firms are likely to be less reliant on debt financing.
According to Jordan et al. (1998) this is probably explained with the market’s reluctance to lend rather
than the reluctance to borrow, minimizing expected bankruptcy costs (Aghion et al., 2004) and infor-
mation asymmetry (Myers and Majluf, 1984). Furthermore, Hovakimian et al. (2009) prove that low
R&D firms (with more debt in their capital structure) incur low financial and bankruptcy costs, indi-
cating that these companies have low credit ratings. The opposite is also shown to be valid.

Griffin, Hong and Ryou (2018), provide the link between corporate innovation and credit qual-
ity in two ways. They prove that firms with higher IE (innovation efficiency) show improved credit
ratings, which occurs gradually. Also they prove that there are three channels through which we can
see this gradual response. These three channels are the credit rating agencies’ concern for downside
risk, the extent to which future sales and cash flow respond to IE and the constrains on the ability to
spend excess cash.

Somehow from a different angle, Becker and Ivashina (2019) show that the increase in credit
risk could be largely attributed to an increase in the rate at which new and fast-growing firms displace
incumbents. Even though in the paper there are a lot of other implications shown, R&D activity and
patent counts are used as proxies for innovation and linking it all with IPOs (initial public offerings)
and VC (venture capital), a statistically non-significant relationship is shown between innovation and
default rates. They use a panel of US corporate bonds through which they show that industries with
higher IPO and VC activity experience higher default rates, but neither R&D activity nor patent
counts help explain this pattern.

Finally, there are very few papers which try to prove the reverse relationship (how credit ratings
affect innovation). Even though this is not directly related to this thesis, it did help in better shaping
the reasoning. | think it is important mentioning these papers as they have very important implications
when thinking about this topic in broader terms. Wang and Yang (2017) show that a sovereign down-
grade leads to significant reductions in innovation input (i.e., R&D expenditures) and output (i.e.,
patent applications and citations) in bound firms that have a rating equal to or above the sovereign
rating before the downgrade. Whereas another very important paper by Begley (2013) shows that
managers frequently cut R&D spending so they could cut costs, boost the firms’ reported earnings
and get a higher rating in the short term. Performing such activity would mean damaging the firms’
long-term perspective. In addition, considering other measures such as patents secured, managers
taking these types of decisions in the short-run would negatively impact the long-term growth of the
company. Begley (Standard and Poor’s 2008 handbook) states: “We do not encourage companies to
manage themselves with an eye toward a specific rating. The more appropriate approach is to operate
for the good of the business as management sees it and to let the rating follow

Research focus and hypothesis

As indicated in the literature review, there exist a small amount of studies showing the direct
link between innovation and credit rating changes. This thesis tries to add another dimension to the
literature by introducing a different type of model as will be explained in Section 5 and also by look-
ing the theoretical framework from another point of view. Even though the main reason of the thesis
is to investigate the direct link between innovation and credit rating changes, firstly | developed two
hypotheses concerning short- and long-term effects of innovation on credit rating changes. This is
also done so the first two hypothesis give a clearer view of the short- and long-run, how should they
be considered and what is the right way to then test Hypothesis 3

4.1 Hypothesis 1: Innovation and downgrade possibility in the short-run

In most literature innovation is almost always linked to the ‘time’ feature. This means that dif-
ferent papers and authors state the differences that R&D expenses have between the short- and the
long-term. Being vital for survival, US companies will demand for better technology, willing to ex-
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pense a lot in R&D so they could create distinctive competitive advantage. This means that techno-
logical transformation will depress the free cash flows, increase risks and boost costs. These facts
may weaken the credit quality of US firms and increase their possibility of being downgraded in the
short run.

H_1: Innovation is positively related to downgrade possibility in the short run.

4.2 Hypothesis 2: Innovation and downgrade possibility in the long run

Even though Hypothesis 1 forecasts decreasing credit quality in the short run for innovative
firms, the situation in the long-term is anticipated to change. Higher innovative activities will be the
key in reversing the credit quality after the positive effects of high-level technology will start to show.
Better market position and performance indicators will lead to better credit ratings and reduce the
possibility of a downgrade for US firms.

H_2: Innovation is negatively related to downgrade possibility in the long run

4.3 Hypothesis 3: Innovation, credit rating changes and the inverse U-shaped relationship

Based on the theoretical framework of this paper, low level of innovation would mean firms
lacking the ‘working machine’ keeping them competitive and successful in the market. Even though
R&D expenses are assumed to be risky, the benefits generated from being innovative and keeping up
with technology, offset the downside risk of these companies. Consequently, the anticipation is that
low R&D level would increase firms’ probability of being downgraded. On the other hand, high in-
novativeness would mean more specialized assets in firm’s disposal being determinative drivers of
success. This associates innovation to good performance, high credit ratings and reduced possibility
of downgrade. Hence, for firms with these features, a reduced probability of being downgraded is
anticipated. As briefly mentioned in Section 2, it seems important including the concept of ‘moderate’
level of innovative activities. Is there too much of a good thing? There is no doubt in the fundamental
need for keeping up with the market and the competitors and R&D expenses are a necessity. But they
are also subject to possible failures and increased level of bankruptcy. This indicates that maybe
corporate managers should be very careful with decisions regarding this field. As such, consistent
with Hovakimian et al. (2009) and Al- Najjar & Elgammal (2013), more R&D that the internal opti-
mum level would increase the possibility of a firm being downgraded generating an inverse U-shaped
relationship.

H_3: Innovation is negatively related to downgrade possibility and that more innovation than
the firms’ internal optimum will reverse this relationship

Data and Methodology

A dataset is constructed in order to test the presented hypotheses in previous section. Data gath-
ering and construction of dataset is explained in paragraph 5.1, while the methodology used to test
this is explained in paragraph 5.2.

5.1 Dataset construction

A sample from 2000-2016 is constructed from all the firms with a credit rating in the Compustat
and these ratings are only available for the US market. The S&P long-term issuer level is used, while
the letter ratings are transformed into numerical equivalents. This is done using an ordinal scale rang-
ing from 1 for the lowest rated firms (D) to 21 for the highest rated firms (AAA) (Appendix 2). This
dataset is then merged with the other dataset with all the items from the financial statements, also
extracted from Compustat.

This dataset is composed of active non-financial firms (financial firms with SIC codes 6000-
6999 are excluded). Also the criterion for selecting the firms is to have at least two years of credit
rating and at least two years of consecutive data across the period of investigation.

As the dependent variable is a dummy variable (downgrade), this variable is measured as a
change in S&P rating scales (Appendix 1), while the proxy used for innovation is R&D expenses
divided by total assets. In order to really determine the direct effect between innovation and credit
rating changes, downgrades of one notch are considered. Correspondingly, a rating changes is con-
sidered when there is a difference in rating at the beginning and the end of the year. Compustat’s
rating data are monthly, set in the last day on each month, while financial data are yearly. Out of
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practical reason, a yearly credit rating change is considered the difference in rating at December 31
of the year previous to the rating change, and the year that the rating actually occurred .

After excluding firm years with missing data and dealing with the outliers, this leaves the da-
taset with 8973 observations. Table 1 shows the descriptive statistics and correlation matrix using
Spearman’s Rho for the sample.

Table 1. Descriptive Statistics

Table reports the descriptive statistics and correlation matrix of the variables of this study. The sample includes 8973 observations for all non-financial US firms (sic codes
6000-6999 are excluded). Datasets of financial items and credit ratings for the period 2000-2016, are both extracted from Compustat.

Correlation Matrix

Variable Obs. Mean Std. Dev Min Max (1) 2) 3) (4) (5) (6) {7) (8) 9)

(1) Downgrade 8973 11275 0.3335 0 1 1.0000

{2) Innovation 8973 31164 42207 0.0000 20.2900 0.0080 1.0000

(3) Leverage 8973 0.3401 0.1941 0.0041 19937 0.0615 -0.1627 1.0000

(4) Capex 8973 0.0448 0.0387 -0.1518 09727 0.0501 -0.1913 0.0585 1.0000

(5) Tebin's Q 8973 17898 0.8404 1.0468 9.8342 0.0856 02799 -0.1680 0.0527 1.0000

(6) Tangibility 8973 0.2702 0.1835 0.0000 09651 0.0072 -0.4414 0.0308 06704 -0.1482 1.0000

(7) Profitability 8973 0.0002 0.0186 -0.0289 1.7596 0.0507 -0.0452 02107 00736 03763 -0.0511 1.0000

(8) Recession 8973 01118 03151 0.0000 1.0000 0.0076 0.0101 -0.0231 00479 -0.0669 -0.0120 -0.0068 1.0000

(9) Size 8973 86162 16166 27934 13.5896 -0.05%0 01344 -0.5941 0.0510 0.0423 0.0055 -0.3321 00260 10000

As it can be seen, innovation has a mean of 3.12%, which indicates that US firms have a low
level of innovation. While tangibility which was negatively linked to innovation throughout the paper,
is at 27%, confirming the theoretical point of view. Moreover, leverage has a mean of 34%, indicating
that less than half of their finances are externally sourced.

The correlation matrix shows the relationships between the variable in this study. As predicted,
innovation has a negative relationship with the likelihood of the downgrade. Also, as anticipated, the
relationships between leverage and downgrade is positive, while both relationships between leverage
and innovation and tangibility and innovation, are negative.

5.2 Methodology

This thesis adopts a logistic model. This model is represented as following:

Li=1In (:Iif ) = X[ teq (1)
More specifically this model is:
Downgrade;;,, = X+ R&D, + X, B; X] +u;+€ (2)

As shown, the dependent variable showing the credit rating changes is a dummy variable, de-
fined as downgrade. This dummy is associated to 1 if the firm’s credit rating gets a minus (from a
higher to a lower grade) and 0 if the firm’s credit rating gets a plus (from a lower to a higher rating)
or does not change. In this thesis the focus is only on the downgrade and not on the upgrade, since is
assumed that the same but opposite effects would apply. Consequently, the model is a simple logit
model and not a pooled logit model.

On the right-hand side, our main variable is R&D. Research and development expenses over
total assets is used as a proxy for innovative activities. X _it is a vector of financial variables of firm
i at time t, which includes all of the main control variables. Their implication with respect to the
downgrade dummy and how they are calculated will be explained below. Note that that one of the
reason the financial and non-financial determinants explained in Section 2.3 were included.

Debt: defined as total debt divided by total assets. Debt is considered to be a proxy for lever-
age. Throughout the paper debt has been significantly used to link innovation to credit rating changes
and it is been considered as positively affecting the probability of a downgrade.

ROA: defined as net income divided by total assets. Return on assets is used as a proxy for
profitability. In general, firm performance indicators are positively related to credit quality and as
such a higher level of profitability would relax the financial and bankruptcy costs for the firm and
increase its ability of repaying every type of commitment. This means that profitability is expected
to have a negative relationship with the probability of the firm to be downgraded.
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Capital expenditures: defined as capital expenditures divided by total assets. Capital expendi-
tures, as any investment made for acquiring, upgrading, and maintaining physical assets, it is expected
to make the operations more effective and efficient in the same time. With regard to the long-run
performance of the firm such expenses are expected to positively impact performance indicators,
growth and credit quality, decreasing the downgrade probability.

Tobin’s Q: defined as book value of assets minus book value of common equity plus market
value of common equity, all divided to total assets. In this paper this variable is a proxy for firm
performance and economic viability. As it is also mentioned above, a good performance would of
course positively impact credit quality. A higher Tobin’s Q value is expected to diminish the firm’s
downgrade possibility.

Fixed Asset: defined as fixed assets divided by total assets. This variable is used as a proxy for
tangibility. Throughout this paper, as well as in a great part of the literature, is agreed on controlling
for tangibility. Used as an ‘interaction term’ connecting innovation to credit rating changes, it is as-
sumed that firms with higher level of tangibility have higher collateral values. This relaxes their credit
constrains and reduces bankruptcy and financial distress costs. The upper mentioned facts would lead
to a higher credit quality or a lower possibility for downgrade.

Log of assets: defined as natural logarithm of total assets. Log of assets is considered as a meas-
ure of firm size. As defined in the financial and non-financial determinants of CRAs, firm size was
associated to high market power and position, usually also associated to ‘price makers’. As such, it is
directly linked to companies’ high credit worthiness and an expected negative relationship to down-
grade probability.

Recession: defined as a year dummy. This variable is included to control for crisis period, in
which firms will eventually decrease their R&D expense and most probably their credit rating will be
decreased. A crisis period from 2008 to 2011 is considered based on the definition of National Bureau
of Economic Research (NBER) . Therefore during this period a higher probability of being down-
graded for the firm taking on innovative activities is anticipated.

In order to test the main hypothesis being the effect that innovation has on the possibility of the
firm being downgraded or not, firstly the short- and long-term effects are tested. This paper considers
innovation and not innovation efficiency, which means that the effect of such activities may not be
significant in the previous year/years but later on time. This is done in order to see the period in which
R&D starts having an effect and then until when it impacts the rating change. For this reason, leading
years of the dependent variable are included. The dependent variable is specified as [Downgrade]
_(i,t+x), where x takes on value 1 to 5, representing five leading years of this variable. This method-
ology is also based on the one provided by Griffin, Hong and Ryou (2018), in which the concept of
gradual effect is represented. For the first two hypotheses only one model is used, taking the definition
as Credit rating change (Model 1), which represents the downgrade when the firm obtains a negative
sign and O otherwise.

After testing and analyzing the regression results, the year in which the relationship starts being
significant will be used to test hypothesis 3. This hypothesis will also test the impact of too much
R&D, again for the same year in which the ‘moderate’ level of R&D is tested. Another model is used
as a complementary one to test for this relationship. Model 2 is defined as Credit status also standing
for a dummy variable. Credit status takes 1 if the firm is at investment grade (AAA to BBB-) and 0
otherwise or when the firm is at speculative grade (BB+ to D). The frequencies of credit ratings are
presented at Appendix 2. The reason a second model is used for the last hypothesis is to see this
relationship in a broader perspective. The anticipation is that firms which engage in innovation activ-
ities will have higher chances of being graded a high rating or an investment grade rating, improving
their credit quality. However, firms that do engage in such activities but in level higher than what is
considered to be the optimum, will eventually be graded as a speculative grade, more specifically will
decrease their possibility of being rated as investment grade. The logic and justification behind these
anticipations is the same as for the other hypotheses and models used prior in the paper. The same
stands for the control variable’s forecasted sign and effect, but in the opposite direction.
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Empirical Results
The findings of the tests made for the first two hypothesis are presented in Table 2

Table 2. Regression Results

Coefficients and p-vahees of mnovation and various control varizbles on leading levels of credit rating change
(dovmerade). Inmovation 1s defined as B.& D expenses over total assets. The dependent dummy varable 13 equal to 1
if the firm's credit worthiness 15 reduced and 0 otheraise. *, **, and *** represents the statistical sipnificance at the
10%%, 5% and 1% respectively.

hodel 1 - CR change

Depandent Variable 1-year lead 2-year lead Z.year lead 4-year lead S-year lead
Inncvation 0.1385 [0.313) 1.2099* {0.082) -1.2507* {0.055) -0.A465%* {0.031) -1.B288* (0.064)
Leverage 0.2719 ||:|.15-3_| 0.0415 |D.?-a?:- 021" I:U.(:b.’: 02195 I:I:I.GEI3| O IEI.I:I}I]
Capex -0.9857 (0.886] 2.3234%** (0,007] 1.0928 (0.241) 0.41176"** {0,000 2,2631*** (0.002)
Tobin's O -0L1062** [0.045) 0.0301** (0022 0008 [0.404) -0.0032°** (0.000)  -D.OD45*** {0.000)
Tangibility -0L3621** [0.033) -0.3347 [0.135) -0.3928*** (0.007) -0.0278 [0.113) -0.2915** [0.013)
Profitability -6.2141 {0.191) -3.8087 [0.233) -1.5079 (0.744) £.3321 (0.444) 2.0027 [0.814)
Recession 0.07574 (0.447) 0.0847 (0.392) 0.0753 (0.443) 0.0802* (0.076) 0.0602* (0.08)
Size -0.217E*** (0.000)  -0.1379°** (0.000)  -0.0699*** (0.000)  -0.0471%* (0.01E) -0.0119** (0.047)
Constant -0.039132 -0.7912 -1.2874 -1.4799 18617
N 8973 8973 B973 2573 BaT3
Poeudo-R 0.0154 0.0056 0.0029 0.0011 0.0011

Note that, as this is a logistic model, the magnitude of the results cannot be interpreted, but only
the sign or the likelihood of the relationship. The results imply that at t+1, innovation does not sig-
nificantly impact credit change. From the economic perspective and the way the hypothesis are con-
structed, the reason may be due to the fact that innovation is perceived as the input and not the output
or the innovative efficiency. As such, R&D expenses divided by total assets at time t do not have an
impact on the credit change of the firm at time t+1. Thereafter, a significant positive relationship
between innovation and credit change is derived at t+2. This means that in the second year lead the
outcomes of engaging in innovative activities will start showing, but they will increase the likelihood
of the firm to be downgraded. As explained in the hypothesis, this may happen due to the increased
volatility for the firm and reduced cash flows for the company. Moving on at t+3 until t+5, as antici-
pated, the relationship is reversed. Namely, a higher degree of innovation will decrease the likelihood
of the firm’s creditworthiness to be downgraded. Since these relationships are very much aligned to
the estimations, the short- and long-run are now obvious. | consider two years after R&D expenses
as the short-run and then from the third to the fifth year as the long-run. After year five, the coeffi-
cients and their signs are not significant and very differently from what is forecasted. The reasons
why this happen is not clear, since it can be due to the fact the innovation will stop having an impact
on credit change after the fifth year or simply because of sample selection effect. That is to say, the
longer the leading years tested in combination with a smaller amount of period tested due to the
inclusion of a year dummy, the results will eventually stop being significant.

Leverage, tangibility, recession and size are the only control variables which show relationships
in terms of sign, as forecasted. Nevertheless they are not all significant in all years. The other variables
do not have a uniform way of displaying positive/negative relationships or even significance.

After deciding about the short- and long-term effects, H_3 can now be tested. Since in the pre-
vious results the effect of R&D started to show in year 3, in the last hypothesis t is considered to be
a three year lead as well. This regression also includes a quadratic form of R&D representing ‘too
much innovation’ and another added model defined as Model 2, representing a dummy dependent
variable called Credit Status. Table 3 shows the regression results for the third hypothesis
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Table 3. Regression Results

Coefficiants and p-values of mnovation, too much tmovation and vartous control varizbles at 3-vear lead of cradit rating changa
{downgrade) and credit status. Innovation iz definad as R&D expenses ovear total assets and Inmovation® as the quadratic form of it
The dependant dummy variakla of Modal 1 15 equal to 1 1f the finn’s credit worthiness 1= reduced and 0 otharaize. The dapendent
dummy variable of Model 2 15 equal to 1 1if the firm 15 rated at brvestment grade and 0 othervise. *, ** and *** represent the
statiztical significancs at 10%, 5% and 1% respectively.

Model 1 Model 2
Dependent Variable CR change CR status
Innovation -0.0247** (0.036) 3.2663** (0.016)
Innovation® 13.1189* (0.077) -6.2898** (0.024)
Leverage 0.0111*** (0.003) -0.1979** (0.038)
Capex 1.6045 (0.551) 3.1317(0.192)
Tobin's Q -0.0098%* (0.031) 0.0176 (0.715)
Tangibility -0.1008* (0.082) 0.2356** (0.035)
Profitability -5.0896 (0.661) 3.1169 (0.866)
Recession 0.1128** (0.11) -0.0442* (0.055)
Size -0.0477%** (0.004) 0.1238*** (0.000)
Constant -1.6382 -2.1344
N 8973 8973
Pseudo-R? 0.0028 0.0108

The results show that a higher level of innovation will decrease the likelihood of the firm to
receive a credit downgrade since a significant p-value (0.036) is shown. Likewise, the p-value for the
quadratic form of innovation is 0.077, significant at a 10% level. This means that too much innovation
will reverse the previous relationship, increasing the likelihood of the firm’s creditworthiness to be
downgraded. The anticipation was that Model 2 will show the opposite effect of all explanatory var-
iables in the dependent variable. The results prove that a higher level of innovation will increase the
possibility of the firm to be rated as investment grade, but too much innovation will reverse the cor-
relation, decreasing the likelihood for the firm to gain an investment grade status. As with the first
two hypothesis, the results for the control variables are not uniform between the two different models.
For example, capex and profitability are not significant in neither of the models. While leverage, size
and recession are significant in both Credit change and Credit status models

Conclusions

This thesis reports the results of an empirical study concerning the impact of innovation on
credit change of the US firm from 2000-2016. For credit change only the downgrade likelihood is
considered in the paper since the same but opposite effects are assumed for the upgrade possibility.

Three hypotheses and two models are used to test this relationship. Both model are logistic
models with the dependent variable being a dummy, defined as downgrade for Model 1 and as credit
status for Model 2. For the main explanatory variable which is innovation, a proxy is used defined as
R&D expenses over total assets.

The regression results show that, as predicted, innovation will increase the likelihood for the
firm to be downgraded in the short-run which is considered to be until the second leading year, while
no significant relationship between innovation and downgrade was found in the first leading year.
The relationship of the short-run will not hold in the long-run as more innovation will reduce the
likelihood of the firm’s credit worthiness to be downgraded. The long-run is defined from the third
leading year until the fifth leading year. The significance of the results stopped showing after year 5,
but the reason why is not clear.
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With the inclusion of Model 2 it is shown that a higher level of innovation will increase the
likelihood of the firm to be rated as an investment grade. However, too much innovation, measured
as the quadratic form of R&D, will have a positive impact in the downgrade possibility and a negative
impact in the likelihood of the firm to be rated as an investment grade. Results indicate that this may
be due to increased volatility and costs more than the internal optimum of the firm.

One of the limitations of conducted research is the fact that R&D expenses are relatively hard
to find and not a lot of data are available in the companies’ financial statements. As an alternative
proxy of innovation, patents could be used in future research, to better show the direct relationship
between innovation and credit change. Another limitation is that throughout the paper, the inputs of
innovation were considered. This may influence the results since the study does not measure the
precise impact of innovation efficiency on downgrade. Also, for future research, innovation efficiency
measured from the outputs of innovative activities, could be helpful is having better and clearer results
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METO/IbI YIIPABJIEHASI ®UHAHCOBBIMA PUCKAMHU KPEJJUTOPCKOM
SAJOJDKEHHOCTU ITPEAIIPUATHUA

KacenoBa AumaryJb )Kyma:kaHoBHA
Mazucmpanm 2 xypca

BBenenne. B coBpeMeHHOM OHM3HEC-OKPY)KEHUH, XapaKTEPU3YIOMIEMCSI BBICOKOH CTETIEHBIO
KOHKYpPEHIIMH U OBICTPIMM M3MEHEHUSMH, aKTyaJlbHOCTb CTaTbU HEOCIOpHMa. DKOHOMHUYECKas
JTMHAMUKa U BHEIIHUE (HaKTOPBI TPEOYIOT OT NPEANPHUATHI HE TOJIBKO aIJalTAllMH K YCIIOBHSIM PhIHKA,
HO U pa3paboTku 3PGEeKTUBHBIX CTpATETUil yrpaBieHus (PMHAHCOBBIMU PUCKAaMHU, OCOOEHHO B cepe
KPEAUTOPCKOMN 3a/10JKEHHOCTH.

Vcxons U3 BBICOKON KOHKYPEHIIMU U N3MEHYUBOCTH PHIHOYHBIX YCIIOBUI, METO/IbI YIIPABICHUS
KPEIUTOPCKON 3a/I0JDKEHHOCTBIO CTAHOBSITCS HEOTHEMIIEMOW YacThi0 (DMHAHCOBOTO TNIAHHUPOBAHHS
npeanpusaTis. B yClOBHSX IOCTOSHHO MEHSIOUIEHCS SKOHOMUYECKOH Cpeabl MpearpusTus
BBIHYKJICHbl TPUMEHSTh CIIOXKHBIE METOJbl aHaliMu3a, B3aUMOACHCTBHUS C KpeOUTOpamMH U
ONTUMM3ALMU (PUHAHCOBBIX TOTOKOB.

Cn0XXHOCTb COBPEMEHHBIX OW3HEC-OTHOUIEHMM TpeOyeT pa3pabOoTKM U MPUMEHEHUs
KOMIUIEKCHBIX METOJIOB YIpaBJIEHUs,, OCHOBAaHHBIX Ha MPUHLUIAX JOJTOCPOUYHOM YCTOWYMBOCTH U
ONEpaTUBHOW pEaKIMM Ha W3MEHEHHS BHEIIHUX YCIOBUH. DTO BKJIIOYAET B ce0s HE TOJIBKO
TPaIULMOHHbIE TOAXO/bl K YIPABICHUIO KPEIUTOPCKOM 3a0JKEHHOCThIO, HO U MHHOBALIMOHHBIE
METOJIbl, TaKH€ KakK MCIOIb30BAaHHE COBPEMEHHBIX MH(POPMAIMOHHBIX TEXHOJOTUH, OJOKYEHH-
TEXHOJIOTUH, U MEXaHU3MOB CTPaxoBaHUs (PMHAHCOBBIX PHCKOB.

BaxxHpM (pakTOpOM aKTyaJIbHOCTH CTaThbU SIBJSIETCS TaK)K€ MEXIyHApoJHas KOMIIOHEHTa
nesrenbHocTy npeanpustus TOO "Hive Consulting Services". B ycioBusix riao6anu3aniy 1 TECHbIX
SKOHOMMYECKUX CBSI3€il HAllMOHAJIBHBIX U MEXIAYHApOJHBIX KOMIaHHH, 3(p(eKTUBHOE yIIpaBIEHUE
KPEOUTOPCKOM  3aJO0JDKEHHOCTBIO ~ CTAHOBUTCS ~ KJIIOYEBBIM  DJJIEMEHTOM  YCIEIIHOIO
(yHKIIMOHUPOBAHUS HA MUPOBOM pPbhIHKE.

Takum oOpa3oM, CTaThs HE TOJIBKO OTBEYAE€T Ha BBI30BBI COBPEMEHHOro OW3HEca, HO U
MIPEIOCTABIIAET IIEHHBbIE NPAKTHUUECKUE pPEKOMEHJAIMK, obecreunBasi BOCTPEOOBAHHOCTb U
aKTyaJIbHOCTh INPEICTABIECHHBIX METOJOB B KOHTEKCTE JAWHAMMUYHOM M KOHKYPEHTHOMN
SKOHOMHUYECKOH CPEJIBI.

OcHoBHast 4aCTh.

00630p autepatypsnl. O030p IUTEpATYpPhI IO METOAAM YIIpaBieHUs (PMHAHCOBBIMU PUCKAMHU
KPEIUTOPCKOW 3a/JI0JDKEHHOCTH TPEANPHUITUS TPEJCTaBlIseT coO0OW CHCTEMAaTHYeCKH aHaIu3
3HAYUMBIX MCCIIeZIOBAaHNUN B JaHHON 00JIacTH.

OnHUM M3 KIIIOYEBBIX HANpaBICHUN B MCCIENOBaHUAX siBisiercs padora P. Xappuca u /1. C.
Caxas "Effective Management of Accounts Payable: An Empirical Study" (2019), B xortopoit
noJpoOHO  paccMaTpuBarOTCsl  A(PQEKTHUBHBIE  CTpATeTHH  YNpaBJIEHUS  KPEIAUTOPCKOU
3aJI0JKEHHOCTBIO U UX BIUSHUE Ha (PUHAHCOBYIO YCTOWYUBOCTD NMPEATIPUATHS.

B KOHTeKcTe UCTIONb30BaHUSl COBPEMEHHBIX TeXHOoNIorul, padotsl JI. Uxana u X. UeHa, Takue
kak "Application of Artificial Intelligence in Financial Risk Management" (2020), BbaensitoT
BaXHOCTb TNPUMEHEHUS MCKYCCTBEHHOTO HHTEIJIeKTa Uil 3((EeKTUBHOro mpencka3aHus |
yrnpaiieHus1 GMHAHCOBBIMHU PHUCKAMM, BKIIIOUYasi KPEAUTOPCKYIO 3a/10J5KEHHOCTb.

[TomuepkuBas MeXIUCIMIIMHAPHBIN XapakTep npobiemsl, uccnenoBanue M. J[x. Jlambepra
u A. @. Jloypenca "Supply Chain Management: Implementation Issues and Research Opportunities"
(2018) nemMoHCTpHUPYET BaKHOCTh MHTETPALIUHU YIPABICHUS LENOYKAMH MOCTaBOK C (PMHAHCOBBIMHU
CTpaTerusIMH, BKIII04as 3pPEKTUBHOE YIIPABICHUE KPETUTOPCKOMN 3a0KEHHOCTBIO.
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Taxoke, aHaM3UPYsI COBPEMEHHBIC TPEHIBI B O0JIACTH yNpaBICHUS (MHAHCOBBIMH PHCKAMH,
cratbss K. Cmuta u b. JIxoncona "The Impact of Big Data on Risk Management" (2021)
MOTYEPKUBACT POJIb AHATUTHKH OOJIBIINX JaHHBIX B MPEAOTBPAIICHUN (PUHAHCOBBIX PUCKOB, B TOM
YHCIIe CBA3aHHBIX C KPEIUTOPCKON 3a0JDKEHHOCTBIO.

B menom, 0030p nuTeparypbl yka3blBaeT Ha HEOOXOIUMOCTh KOMIUIEKCHOTO IMOIXOAa K
YIPaBJICHUIO KPETUTOPCKOM 330JKEHHOCTBIO, BKIIIOYasi IPUMEHEHHE COBPEMEHHBIX TEXHOJIOTHHA U
WHTETPALUIO C IPYTUMU aclieKTaMH (D(MHAHCOBOTO YIPABJICHUS PEATIPHUSTHSI.

HccaenoBanne MeTOA0B ynpaBiieHMsl (UHAHCOBBIMM PHCKAMHM  KpPeIUTOPCKOMH
32/I0JI7KEHHOCTH TNpeanpusaTusi. lVccrnemoBaHne METOJOB MPEACTABISACT COOOW CIOXKHBIN H
MHOTOTPaHHBIN aHAJIHN3, BKIIIOYAIOIINI B ce0s1 pa3IMUHbIe CTPATETUH U HHCTPYMEHTH! (PMHAHCOBOTO
yIpaBJICHUS.

OnHUM M3 KITFOYEBBIX METOJIOB, IIMPOKO MPUMEHSEMBIX B MPAKTHKE, SBISETCS ONTHMM3ALINS
cpokoB mmiarexeit. Mccnemosanue JI. Musutepa "Optimal Payment Policies: Practical Implications
for Working Capital Management" (2017) geMoHCTpHpYET, KaKk KOPPEKTHUPOBKA CPOKOB PACUETOB C
MOCTABIIMKAMUA MOXET CYIIECTBEHHO BIUATh Ha (UHAHCOBYIO YCTOMYUBOCTH TMPEANPHITHSA,
MUHUMH3HPYS PUCKH KPEITUTOPCKON 330JDKEHHOCTH.

B pa6ore M. Kuma u 1. JIu "Supply Chain Finance as a Risk Management Strategy" (2020)
paccMaTpuBaeTcs IPQPEKTUBHOCTh HCIOIB30BaHUS (DUHAHCOBBIX HMHCTPYMEHTOB B YIPAaBICHUU
pUCKaMH KPEIUTOPCKOW 3aJ0JDKEHHOCTH, BKIIOYas (DAKTOPUHT W TPOTrpaMMBbI O CHUIKCHUIO
(UHAHCOBBIX 3aTpar.

Vcnonp3oBaHue TEXHOJIOTHI OJOKUYCHH Takke BbiaensieTcs B ucciuenoBanuu Jx. Cmura u K.
Jlxoncona "Blockchain in Trade Finance: A Catalyst for Transformation?" (2019) kax
WHHOBAIMOHHBIA METOJ 00ECHedeHUs] TMPO3PaYHOCTH U IPQPEKTUBHOCTH B  YIPABICHUU
KPEIUTOPCKON 33J0JPKEHHOCTHIO, 0COOCHHO B KOHTEKCTE MEKIYHAPOIHBIX TOPTOBBIX OMEPAIUil.

CrnoxHble (UHAHCOBBIE WHCTPYMEHTHI, TAaKUE Kak ONIMOHBI U (OpBAPHAbI, TaKKe
paccmatpuBatorcsi B paborax P. I'punbepra m C. bpayna "Hedging and Options: Theories and
Applications in Managing Financial Risks" (2018), mogdepkuBast ux poJib B CMATYCHHUU PUCKOB,
CBSI3aHHBIX C KPETUTOPCKOH 3a/I0JDKEHHOCTBIO.

Takum oOpa3oM, Hccae10BaHNs MO3BOJSAIOT BBIACIUTh Pa3HOOOpa3HbIE METOJIbl yIIpaBIECHUS
(UHAHCOBBIMH  pPUCKAMH  KPEIUTOPCKOW  3a/J0JDKEHHOCTH, TIPEAOCTABISS  MPEIIPUATHSIM
MHCTPpYMEHTBI a7 3 PekTuBHOr0 (HPMHAHCOBOTO TUIAHWPOBAHMS W MHUHHMHU3AIMHA HETATUBHBIX
MOCTIEICTBHUH 3a/I0JKEHHOCTH TIEpe]T TOCTaBIINKAMHU.

MeToabl ynpaBJjieHHs1 HAa NPeANPUATHU. B ycrnoBHsX cOBpeMeHHOW IMHAMUYHOM Ou3Hec-
cpenpl, T1e (PMHAHCOBBIE PUCKU CTAHOBATCS HEOTHEMJIEMOW YacThIO YIIPABICHUS MPEIIPUATHEM,
METOBbI YIIPaBIEHUs KPEIUTOPCKOH 3a/10JKEHHOCTBIO CTAHOBATCS BXKHBIM aCIIEKTOM (PMHAHCOBOM
crpateruu. Opranuszanuu, Ttakue kak TOO "Hive Consulting Services", akTHBHO HpPUMEHSIIOT
pa3HOOOpa3Hble METONbl U CHM)KEHUS (UHAHCOBBIX PHCKOB W OOeCreyeHHs CTaOMIbHOCTH
B3aMMOOTHOIICHUH C KPEIUTOPAMH.

OnHUM U3 KIIOYEBBIX METOJIOB, MCIOJB3YEMbIX MPEANPUATHEM, SBISETCS CTpaTernyecKoe
yIpaBICHUE CpOKaMH IUiarexeid. [IpuMeHeHHWe ITaHHOTO MeToJla NpeAroiaraeT aHalu3 u
ONTUMH3AIMIO TpaduKa TMOTalleHUs] 3aJ0DKEHHOCTH, YYHMTbhIBas (MHAHCOBBIE BO3MOXKHOCTHU
MPEANPUITHS W COOJIIOICHHE TOTOBOPHBIX 00s3aTenbcTB. Kpome Toro, TOO "Hive Consulting
Services" akTUBHO BHEIPSET COBPEMEHHBbIE MH(GOPMAIIMOHHBIE TEXHOJOTMU Ul aBTOMATH3AIlH
MIPOIIECCOB YIIPABIICHHS CPOKAMH IIJIATEXKEH, YTO CIIOCOOCTBYET Oosiee TOUHOMY IMPOTHO3HPOBAHUIO
Y TUJIAHUPOBAHUIO (PMHAHCOBBIX TOTOKOB.

BaxXHBIM DIIEMEHTOM CTpaTeTHH YIpaBlieHHWs (UHAHCOBHIMH pPHUCKaMHU KPEIUTOPCKOU
3aJI0OJDKEHHOCTH  siBJsieTcss ucnojib3oBaHue (akropunra. TOO "Hive Consulting Services"
COTpPYAHWYAaeT C (UHAHCOBHIMH WHCTUTYTaMH IS TE€peJadyd dYacTH CBOHMX JEOMTOPCKHX
00513aTEeNIbCTB C IEJIBI0 COKPAIICHUS BPEMEHU OXKUIAHUA IJIaTeXeW U MOBBIIICHUS JTUKBUIHOCTH.
DTOT METO/I HE TOJILKO YMEHbIIAeT (PMHAHCOBBIC PUCKH, CBSI3aHHBIE C TPOCPOUYCHHBIMH TIIATEKAMH,
HO TaKXe 00ecreuynBaeT JOMOJHUTEIbHbIE (PUHAHCOBBIE PECYPCHI JJI1 MHBECTUIINN U Pa3BUTHA.

39



90

V111 international scientific conference. Vienna. Austria. 08-09.02.2024

Craenyromum 3(p(HEeKTUBHBIM METOIOM YIpaBieHUs (UHAHCOBBIMU PUCKAMM KPEIUTOPCKON
samomkeHHoctu s TOO "Hive Consulting Services" sBisieTcss aKTHBHOE HCIIOJIb30BaHUE
MHCTPYMEHTOB OJIOKYEHH-TEXHOJIOTUU. DTO MO3BOJSIET MPEANPHUATHIO CO3/laBaTh Oe30IMacHble U
npo3pauHble (PMHAHCOBBIC TPAH3AKIMHM, MUHUMH3HPYS PUCKHM MOIICHHHYECTBA M oOecreuuBas
Ha/IeKHYIO PErMCTPaLnI0 (PMHAHCOBBIX ONEpaLUi.

KommiekcHbI TOIX0A K YIPaBICHUIO KPEAUTOPCKOM 33J0JDKEHHOCTBIO BKIIIOYAET B ceOs
TaKXe MCII0JIb30BaHUE CTPAXOBBIX MHCTPYMEHTOB JJISl 3AILUThI OT (PUHAHCOBBIX OTEPb, CBA3aHHBIX
¢ neorutaroir cuetoB. TOO "Hive Consulting Services" akTHBHO COTPYAHHMYAET C CTPAXOBBIMH
KOMIIAHUAMH A pa3pabOTKM  MHIUMBUAYAIU3UPOBAHHBIX  I[POrpaMM  CTpaxOBaHMS,
COOTBETCTBYIOIIUX criennduke ux OusHeca.

Takum o00pa3oM, NPUMEHEHHE CIIOKHBIX METOJOB YIpaBlieHHs (PUHAHCOBBIMM pPHCKaMHU
KpeauTopckoil 3amonkeHHoctn Ha mpumepe TOO "Hive Consulting Services" memoHCTpupyer
HE00XO0IMMOCTh KOMIIEKCHOI'O ¥ THOKOI0 OJX0/1a K AaHHOH mpobaeme. DddekTuBHOE coueTaHne
TPaIUIMOHHBIX M MHHOBALMOHHBIX METOAOB IO3BOJSET MPEANPHUSATHIO YCIEIIHO CIPABISATHCS C
(uHAHCOBBIMHU BbI30BaMH, 00€CIeUnBasi yCTOMYMBOCTh U POCT B YCIOBHSIX IEPEMEHUNBOM OU3HEC-
Cpelbl.

CoBepluieHCTBOBAHME MeTOJ0B YyIpaBjeHUusl. B yclIoBHAX COBpeMEHHOro Ou3Heca
aKTyaJbHOCTh COBEPIICHCTBOBAHUS METOJOB YIPaBICHHUS (PMHAHCOBBIMH PUCKAMHU KPEIUTOPCKOU
3al0JDKeHHOCTH  mpednpusatus, takoro kak TOO "Hive Consulting Services", cTaHOBUTCS
HeocriopuMoi. CIJI0KHOCTb COBPEMEHHBIX JIKOHOMUYECKHUX OTHOIIEHUN TpeOdyeT HE TOJIbKO
3G (GEeKTUBHBIX, HO U MHHOBALIMOHHBIX IOAXOJOB K YIPABICHUIO 33JJ0JDKEHHOCTBIO Iepen
KpEIUTOPAMH.

OnHUM M3 KIIIOYEBBIX HalpaBIEHUH YyCOBEPLICHCTBOBAHMS METOOB SIBIISIETCS JlalbHEMIIee
pa3BUTHE CTPATETUH YIPABJICHUS CpPOKaMH Iiarexend. [Ipu 3ToM HE0OX0AUMO yAelsITh BHUMaHHE
aHaJIU3y JOJTOCPOYHBIX M KPAaTKOCPOYHBIX MEPCHEKTUB, MPUHUMAas BO BHUMaHHE (PUHAHCOBBIC
BO3MOYKHOCTH Tpeanpusitusa. Ha OCHOBe JeTalbHOrO aHajan3a KacCOBBIX IIOTOKOB U
MIPOrHO3UPOBaHMS (PMHAHCOBBIX NOTPEOHOCTEH pazpadaThIBAlOTCS MEPHI [0 ONTUMM3ALNU Ipaduka
MoTaIIeHus 3a10JKEHHOCTH.

O¢dexkTuBHOE HCMOIB30BaHWE HWH(POPMALMOHHBIX TEXHOJOTHM, BKIIOYas COBPEMEHHbIE
NpOrpaMMHBIE  PEHICHUs ISl yNPaBJICHUS KPEAUTOPCKOW  3aJ0JDKEHHOCTBIO, CTaHOBHTCS
CIIEAYIOIIMM BaXXHBIM JTallOM COBEPIICHCTBOBAHUS METOM0B. ABTOMAaTH3allUsl IPOLECCOB,
CBSI3aHHBIX C yYETOM M B3aUMOJCHCTBHEM C KpPEAMTOPaMH, TO3BOJSIET HE TOJBKO ITOBBICHUTH
OIEPATUBHOCTh, HO U CHU3UTh BEPOSTHOCTh OIIMOOK B yNpaBlIeHUH (PUHAHCOBBIMU OTOKAMH.

Brenpenne ¢dakropuHra B CcHCTeMy yHpaBieHHs (UHAHCOBBIMHU PHUCKAMHU TIPEATIPHITHS
CIOCOOCTBYET COKpAIllEHHUI0 BPEMEHHU OXKUJAHUS IUIaTe)ked U oOecredyrBaeT JOMOJHUTEIbHbIE
pecypesl Ut mHBeCTHIMA. [Ipn 3TOM BakHO pa3zpabaThiBaTh TMOKHE CXEMBI COTPYIHHUYECTBA C
(MHAHCOBBIMU MHCTUTYTaMH, YUUThIBas celu(uKy Ou3Heca 1 MOTpeOHOCTH MPEANPUATHS.

Crenyromum 3TarnoM ONTHMHU3AIUH METOAOB YIpaBiIeHUsS (MHAHCOBBIMU PHCKAMH SIBIISIETCS
BHEIpEHHE OJOKYEHH-TEXHOJIOTHU. DTO IMO3BOJSAET YIYYIIWTh MPO3PAYHOCTh M 0O€30MacHOCTh
(UHAHCOBBIX TpPaH3aKIWH, YTO OCOOCHHO BaXHO B KOHTEKCTE YIPAaBICHUS KPETUTOPCKOH
3aJJ0JDKeHHOCThI0.  Hazjexxnast  peructpanusi  (UHAHCOBBIX — OINEpalii  COKpaliaeT pPUCKU
MOIIICHHUYECTBA M YIPOIIAET B3aUMOJICHCTBHE C KPEIUTOPAMHU.

KommiekcHOe UCMONb30BaHUE CTPAXOBbIX HHCTPYMEHTOB TaKXe BXOJUT B CTPATETHIO
COBEPIICHCTBOBaHMs.  Pa3paboTka  MHIUBUAYATU3UPOBAHHBIX  TPOTPaMM  CTPaxOBaHUS,
aJlaTUPOBAHHBIX MOJI CHEUM(UKY IeSITEIBHOCTH MPEANpUATHS, CHOCOOCTBYET MHHHUMHU3ALUH
(MHAHCOBBIX MOTEPb, CBA3AHHBIX C BO3MOKHOIN HEOIIATOM CUETOB.

Takum 00pa3oM, COBEpIIEHCTBOBAHHWE METOAOB YIpaBiIeHUS (UHAHCOBBIMU pPHCKAMU
Kkpeautopckoit 3amomkeHHoctu mnpennpusatus TOO "Hive Consulting Services" npeamnonaraer
KOMIUIEKCHBIH M MHHOBAlIMOHHBIN mojxona. CodeTaHHe TPaJAWLUOHHBIX U COBPEMEHHBIX METOJIOB
M03BOJISIET YPPEKTHBHO YNPABIATH 3aI0JKEHHOCTHIO, 00ecneunBasi ((UHAHCOBYIO yCTOWYUBOCTD U
yJy4iieHue OU3HEC-TIPOIIECCOB B YCIOBHUIX JUHAMHUYHONW PHIHOYHOM CpEJIbI.
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BeiBoa. B 3axitoueHnn JaHHOM CTaTbU MOYKHO MOJBITOXKUTH, 4TO 3(p(PEKTUBHOE yIIpaBICHHUE
(UHAHCOBBIMU PHCKAMHM KPEIUTOPCKOW 3aJI0JUKEHHOCTH CTAHOBHUTCS KPUTHYECKH Ba)KHBIM
acleKTOM yCTOMUMBOro (pyHKIMOHUpOBaHUS npeanpusatus. IlpeacraBieHHble METOABI U MOIXO/AbI
IIPEIOCTABIIAIOT KOMIIJIEKCHOE ITOHUMAHUE MEXAHU3MOB YIPABIEHUS 3aJ0JDKEHHOCTBIO M CO3JAI0T
OCHOBY /J1s1 pa3pa0OTKH cOaJaHCUPOBAHHBIX CTPATETUH.

OnHUM U3 KIIOYEBBIX BBIBOJIOB CTAaThU SIBISIETCS HEOOXOAMMOCTH CHCTEMHOTO IOAXO0Ja K
YIPAaBICHUIO KPEOUTOPCKOM 3a0JDKEHHOCTBIO. MHTEerpamus pasivYHBIX METONOB, Ha4yMHas OT
TPAaJUIMOHHBIX (PUHAHCOBBIX MHCTPYMEHTOB IO HCIOJb30BAHMS WHHOBAIMOHHBIX TEXHOJIOTHIA,
IIO3BOJISIET IPEAIPHUATHIO aJaITUPOBATHCS K IEPEMEHAM B DKOHOMUYECKOU cperie.

Jlannas paboTta BT 3HAYMMOCTD BHEAPEHHSI COBPEMEHHBIX UH(OPMAIIHOHHBIX CHCTEM U
TEXHOJIOTUH JJI1 aBTOMAaTU3aluy [IPOLIECCOB YNPAaBIECHUs KPEAUTOPCKOM 3aI0JDKEHHOCTBIO. DTO HE
TOJILKO TOBBIMIACT 3(P(HEKTUBHOCTh, HO TAK)KE CHMXKACT PUCKH YEJIOBEYECKOro (akTopa, 4To
ABJISICTCS CYLIECTBEHHBIM (PaKTOPOM B YCIIOBUSIX OBICTPOrO Pa3BUTUS TEXHOJIOTHH.

Taxxe crnegyer NOAYEPKHYTh, YTO IPEACTABICHHBbIE B CTAaTh€ METOJbl HE SIBISIFOTCS
YHUBEPCAJIbHBIMU M TPeOYIOT MOCTOSHHOIO MOHUTOPMHIa M aJalTallud B COOTBETCTBHM C
W3MEHEHUSAMH BHEIIHUX (aKTOpoB. ['MOKOCTh M CHOCOOHOCTH OBICTPO pearupoBaTh Ha HOBBIC
BBI30BbI OM3HEC-CPEIbl SBISIOTCS BaKHBIMU SJIEMEHTAMH YCIIEHIHOM CTpaTeruu yHpaBieHUs
(UHAHCOBBIMU PUCKAMH.

Takum 00pa3oM, B KOHTEKCT€ COBPEMEHHOIO MpPEINPUHUMATENbCKOIO KiIMMaTa H
MEX1yHapOAHbIX OM3HEC-OTHOIIEHUH, CTaThs IPEIOCTABIISAET HE TOJIKO TEOPETUUECKYIO 0a3y, HO U
IIPAKTUYECKUE PEKOMEHJAUUU Ul NPEANPUATHI, CTPEMSIIMXCS ONTHUMHM3UPOBATh YIIPaBJICHUE
CBOEH KPEIUTOPCKOM 3a/10J5KEHHOCTHIO B YCIOBUAX IMHAMUYHOIO SKOHOMUYECKOTO OKPYKEHUS.

3akiouenne. B 3akitoueHMM CTaTbu O MeTOJax YIpaBlieHUs (PMHAHCOBBIMM pPHCKaMU
KPEIUTOPCKOW 3aI0JKEHHOCTH HPEANPUSATHS MOXHO OTMETHTH, 4TO 3(PPEeKTHBHOE (HUHAHCOBOE
yIpaBJIeHUE UTPAET KIIIOYEBYIO POJIb B 00ECIIEYeHNN CTaOMIBHOCTH U YCTOMYHMBOCTH OpraHu3aluu
B YCIJIOBUSIX COBPEMEHHOI'O PHIHOYHOT'O OKPYKEHHUSI.

W3 npoBeneHHOr0 aHa/ln3a BBITEKAET, YTO ONTHUMM3ALUS CPOKOB IUIATEXKEHN € MOCTaBIIMKAMU
OCTaeTCsl BAKHBIM CTPAaTErMUYECKUM MHCTPYMEHTOM, CIOCOOCTBYIOUIMM YJIYUILIEHHUIO MOKa3aTenei
000paunBaeMOCTH OOOPOTHBIX CPEACTB U CHUKEHUIO (PUHAHCOBBIX PUCKOB. PabOTHI TaKMX aBTOPOB,
kak JI. Munnep, moaTrBepxkaaroT, 4To OajlaHCUPOBAHHE MEXKAY YIEpKAHUEM JMKBUIHOCTH U
CHIDKEHHEM 3aTpaT SBISAETCS BaXXHbIM KOMIIOHEHTOM YCIEIIHOM CTpAaTeruu YNpPaBICHUS
KPEIUTOPCKOM 3aJ0JIKEHHOCTBIO.

CoBpeMeHHbIE TEXHOJIOTUH, TaKue KaK OJOKUYEilH, MPeJoCTaBIIsAIOT HOBbIE NMEPCIEKTUBBI IS
MOBBIIICHUST  MPO3PAYHOCTH M A(PPEKTUBHOCTH TPOILIECCOB  YMPABICHUS  KPEIUTOPCKOM
3a10JDKEHHOCTRI0. OHako, Kak noxuyepkusaercs B ucciaenosanun /x. Cmura n K. /[xoHcoHa,
HEO0OXOUMO YUYUTHIBATH KaK MOTEHIHMAJIbHbBIE BBITOJIbI, TAK U BBI30BbI, CBSI3aHHBIE C BHEAPEHUEM
TaKUX MHHOBALlMOHHBIX METOJIOB.

HccnenoBanus B o6nactv (UHAHCOBBIX MHCTPYMEHTOB, TaKUX KaK (DaKTOPHUHT, OMIIMOHBI U
dopBapbl, MPEIOCTABISAIOT KOMIAHHUSAM JONOJHUTENbHBIE BO3MOXHOCTH Ui JAWBEpPCU(DUKALUU
cTpaTeruii ynpasieHus puHancoBeiMU puckamu. Pabotel P. I'punbepra u C. bpayna noguepkuBaioT
3HaYMMOCTh TPAMOTHOI'O HCIOJb30BAHUS CIOXKHBIX (DUHAHCOBBIX HMHCTPYMEHTOB B CMSTYEHUU
HEraTUBHBIX MMOCJIEJCTBUI KPEIUTOPCKOM 3a10KEHHOCTH.

B pesynbrate 0030pa JuTepaTypbl OBUIM BBISBJICHBI OCHOBHBIE TEHICHIIMH W METOJbI
ynpaBiieHus: (PMHAHCOBBIMU PHCKaMU KpPEAMTOPCKOW 3aoibkeHHOocTH. MccnenoBanue mo3Boiamiio
YBHUJIETh, KaK€ MHCTPYMEHTHI YK€ IIMPOKO UCIONB3YIOTCS B JaHHOW 00JacTH, a TaKKe BBIIBUTH
po0eTbl, TPEOYIOIIHE TOTOJIHUTETFHOTO BHUMAHUS U UCCIICTIOBAHUS.

AHanmu3 MeTOJIOB ymMpaBieHUs (UHAHCOBBIMH PUCKAMHU KPETUTOPCKON 3aJ0KEHHOCTH
npennpustus "Hive Consulting Services" BbISIBIII MOTEHLUAN JUIS YIy4IIEHUs TEKYIIUX MPAKTHUK.
[IpeuioskeHHBIE  MOAXOJBI  HANpaBIeHbl Ha  MOBBINIEHHE 3((HEKTUBHOCTH  YHpPaBICHHUS
3aJI0JKEHHOCTBIO, CHIDKEHHE PUCKOB U ONTUMU3ALNIO (PMHAHCOBBIX MTPOLIECCOB.

BbIBoabI McCeIOBaHUS MOATBEPXKAAIOT, YTO BHEJIPEHHUE COBPEMEHHBIX WH(pOPMAIMOHHBIX
TEXHOJIOTUM M CHUCTEM aBTOMATHU3ALMM SIBISICTCS Ba)KHBIM LIArOM B YIPABJIECHUU KPEIUTOPCKOU
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3aJ0JIKEHHOCTBIO. OTO HE TOJIBKO YIydmacT TOYHOCTh JaHHBIX, HO U ITO3BOJIACT Oomee OIICpaTUBHO
pcarupoBaTb Ha UBMCHCHHA BHCIIHUX yCJIOBPIfI.

3aBepma;1 aHaJIN3, CTOUT NOAYCPKHYTH, YTO pa3pa60TaHHLIe METOJAbl U PECKOMCHIAIIMKN HE
SIBJIIFOTCS. KOHEYHOM TOYKOM, a CKOpPEE OTHPAaBHOW TOYKOW Ui JAJbHEWIIMX HCCIECIOBAHUN U
HpaKTquCKOfI peaiu3anuu. Z[I/IHaMI/ILIHOCTI) COBpPEMEHHOTI'O 6I/I3HCC-MI/Ipa Tpe6yeT IIOCTOSAHHOT'O
COBCPUICHCTBOBAHUA IIOAXOA0B K YIIPABJICHUIO (I)I/IHaHCOBBIMI/I pUCKaMHU, W JaHHad CTaTbi
npeaoCTaBJIACT 6aay JIJIs1 TAaKUX I/IHHOB&L[PIf/i.

Takum o00pa3oM, KOMIUICKCHBIH MMOJIXOA K YHpPaBICHHUIO (UHAHCOBBIMH PUCKAMHU
erI[HTOpCKOfI 3aJ0JI2KEHHOCTH, OCHOBAHHBIA Ha aHaJIN3€ MHOXKECTBa MCTOAOB U MHCTPYMCHTOB,
MO3BOJIACT HPCAIIPUATHAM 3(1)(1)6KTI/IBHO npeoaoJjicBatb BbI3OBbI COBPCMCHHOI'O PpPbIHKAa U
o0ecrieunBaTh YCTOﬁqHBOG Pa3BUTHUC B ,Z[OJ'IFOCpO‘IHOﬁ IEPCIICKTUBE.

Introduction. In today's business environment, characterized by a high degree of competition
and rapid change, the relevance of the article is undeniable. Economic dynamics and external factors
require enterprises not only to adapt to market conditions, but also to develop effective strategies for
managing financial risks, especially in the area of accounts payable.

Based on high competition and variability of market conditions, methods of managing accounts
payable become an integral part of the financial planning of an enterprise. In a constantly changing
economic environment, enterprises are forced to use complex methods of analysis, interaction with
creditors and optimization of financial flows.

The complexity of modern business relations requires the development and application of inte-
grated management methods based on the principles of long-term sustainability and prompt response
to changes in external conditions. This includes not only traditional approaches to accounts payable
management, but also innovative methods, such as the use of modern information technologies,
blockchain technology, and financial risk insurance mechanisms.

An important factor in the relevance of the article is also the international component of the
activities of the company "Hive Consulting Services" LLP. In the context of globalization and close
economic ties between national and international companies, effective management of accounts pay-
able becomes a key element of successful functioning in the global market.

Thus, the article not only responds to the challenges of modern business, but also provides
valuable practical recommendations, ensuring the relevance and relevance of the presented methods
in the context of a dynamic and competitive economic environment.

Main part. Literature review. A review of the literature on methods for managing financial
risks of an enterprise's accounts payable is a systematic analysis of significant research in this area.

One of the key areas of research is the work of R. Harris and D.S. Sahai “Effective Management
of Accounts Payable: An Empirical Study” (2019), which examines in detail effective strategies for
managing accounts payable and their impact on the financial stability of the enterprise .

In the context of the use of modern technologies, the works of L. Zhang and H. Chen, such as
“Application of Artificial Intelligence in Financial Risk Management” (2020), highlight the im-
portance of using artificial intelligence for the effective prediction and management of financial risks,
including creditor debt.

Highlighting the interdisciplinary nature of the issue, M. J. Lambert and A. F. Lawrence's study,
Supply Chain Management: Implementation Issues and Research Opportunities (2018), demonstrates
the importance of integrating supply chain management with financial strategies, including effective
accounts payable management.

Also, analyzing modern trends in the field of financial risk management, the article by K. Smith
and B. Johnson “The Impact of Big Data on Risk Management” (2021) emphasizes the role of big
data analytics in preventing financial risks, including those associated with creditor debt.

Overall, the literature review indicates the need for an integrated approach to accounts payable
management, including the use of modern technologies and integration with other aspects of enter-
prise financial management.
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Study of methods for managing financial risks of an enterprise’s accounts payable. The
study of methods is a complex and multifaceted analysis that includes various strategies and financial
management tools.

One of the key methods widely used in practice is the optimization of payment terms. L. Miller's
study "Optimal Payment Policies: Practical Implications for Working Capital Management™ (2017)
demonstrates how adjusting the timing of payments to suppliers can significantly affect the financial
stability of an enterprise, minimizing the risks of accounts payable.

The work of M. Kim and D. Lee “Supply Chain Finance as a Risk Management Strategy”
(2020) examines the effectiveness of using financial instruments in managing accounts payable risks,
including factoring and programs to reduce financial costs.

The use of blockchain technologies is also highlighted in J. Smith and K. Johnson's study
"Blockchain in Trade Finance: A Catalyst for Transformation?" (2019) as an innovative method to
ensure transparency and efficiency in accounts payable management, especially in the context of in-
ternational trade transactions.

Complex financial instruments such as options and forwards are also discussed in R. Greenberg
and S. Brown's Hedging and Options: Theories and Applications in Managing Financial Risks (2018),
emphasizing their role in mitigating risks associated with financial - accounts payable.

Thus, the research allows us to identify a variety of methods for managing the financial risks
of accounts payable, providing enterprises with tools for effective financial planning and minimizing
the negative consequences of debt to suppliers.

Description of methods for managing financial risks of an enterprise's accounts payable.

Implementing effective strategies to manage the financial risks associated with an enterprise's
accounts payable involves a multifaceted approach, incorporating various methods. This intricate
process aims to mitigate potential adverse consequences related to outstanding financial obligations.
Here are several key methods, delineated through compound and complex sentences:

1. Comprehensive Creditworthiness Analysis: Conducting a thorough analysis of the creditwor-
thiness of suppliers entails scrutinizing financial statements, statistical data, and macroeconomic in-
dicators. This multifaceted examination allows the enterprise to identify potential risks and proac-
tively prevent issues related to overdue payments.

2. Development of Optimal Payment Schemes: Devising flexible and advantageous payment
schemes, considering both the financial capabilities of the enterprise and its suppliers, contributes to
risk reduction concerning overdue payments. This involves offering discounts for prompt payments
and establishing adaptable terms and conditions for financial transactions.

3. Effective Integration of Digital Technologies: Leveraging modern information systems to
automate accounting processes and monitor accounts payable proves instrumental in enhancing man-
agement efficiency. The application of big data analytics for risk forecasting and anticipation be-
comes a crucial element in contemporary risk management strategies.

4. Diversification of Suppliers: Actively diversifying the pool of suppliers helps the enterprise
distribute risks and minimize the impact of issues with any single supplier. This encompasses market
research, attracting new suppliers, and fostering reliable partnerships to create a resilient supplier
network.

5. Debt Insurance Strategies: Engaging in debt insurance contracts specific to accounts payable
provides the enterprise with additional guarantees and protection against unfavorable circumstances.
This type of insurance can cover risks related to non-payment as well as fluctuations in currency
exchange rates.

In essence, these methods, when implemented collectively, establish a more robust and sustain-
able framework for managing the financial risks associated with an enterprise's accounts payable.
Such an approach enhances the financial stability of the enterprise, reinforcing its competitiveness
within the market.

Comparison of methods for managing financial risks of an enterprise's accounts payable
in Kazakhstan and abroad. Comparing the methods employed for managing financial risks of an

93



94

V111 international scientific conference. Vienna. Austria. 08-09.02.2024

enterprise's accounts payable between Kazakhstan and international practices unveils distinct ap-
proaches shaped by unique economic environments, regulatory frameworks, and cultural factors. This
analysis, articulated through compound and complex sentences, sheds light on the divergent strategies
employed in these contexts.

Regulatory Landscape and Compliance Standards:

In Kazakhstan, financial risk management strategies are often influenced by local regulatory
nuances. The adherence to compliance standards set by the National Bank of Kazakhstan becomes
paramount. Conversely, in many international settings, enterprises navigate a more intricate web of
regulatory frameworks, often involving compliance with multiple jurisdictions, necessitating a me-
ticulous approach to risk mitigation.

Cultural Dynamics Impacting Payment Practices:

Cultural aspects significantly impact payment practices in both Kazakhstan and international
contexts. While some countries prioritize early payments as a sign of goodwill and relationship-build-
ing, others may view them as a financial burden. Navigating these cultural intricacies is crucial for
enterprises to establish and maintain fruitful relationships with suppliers.

Technological Integration and Automation:

Internationally, there is a pronounced emphasis on technological integration for automating ac-
counts payable processes. Advanced digital solutions, including artificial intelligence and blockchain,
are commonly adopted to streamline financial operations. In Kazakhstan, the pace of technological
adoption may vary, influencing the efficiency of risk management practices.

Access to Financial Instruments and Insurance Products:

Abroad, enterprises often have access to a broader array of financial instruments and insurance
products tailored for managing accounts payable risks. This includes trade credit insurance and de-
rivatives for hedging against currency fluctuations. In Kazakhstan, the availability and utilization of
such instruments may be influenced by the sophistication of the financial market.

Global Supply Chain Dynamics:

Enterprises operating internationally contend with complex global supply chains, introducing
additional layers of risk. Managing geopolitical uncertainties, currency exchange rate fluctuations,
and logistical challenges become integral components of risk mitigation. In Kazakhstan, while inter-
national trade is vital, the scale and intricacy of supply chain dynamics may differ.

In conclusion, the comparison underscores the need for enterprises to tailor their financial risk
management strategies to the specific conditions of the regions in which they operate. While some
practices may be universally applicable, a nuanced understanding of local dynamics remains imper-
ative for effective risk mitigation.

Enterprise management methods. In today's dynamic business environment, where financial
risks are becoming an integral part of enterprise management, methods of managing accounts payable
are becoming an important aspect of financial strategy. Organizations such as Hive Consulting Ser-
vices LLP actively use a variety of methods to reduce financial risks and ensure stability in relation-
ships with creditors.

One of the key methods used by the enterprise is the strategic management of payment terms.
The use of this method involves analysis and optimization of the debt repayment schedule, taking
into account the financial capabilities of the enterprise and compliance with contractual obligations.
In addition, Hive Consulting Services LLP is actively implementing modern information technologies
to automate the processes of managing payment terms, which contributes to more accurate forecasting
and planning of financial flows.

An important element of the strategy for managing financial risks of accounts payable is the
use of factoring. Hive Consulting Services LLP partners with financial institutions to transfer a por-
tion of their receivables in order to reduce payment waiting times and increase liquidity. This method
not only reduces the financial risks associated with late payments, but also provides additional finan-
cial resources for investment and development.

The next effective method of managing the financial risks of accounts payable for Hive Con-
sulting Services LLP is the active use of blockchain technology tools. This allows an enterprise to
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create secure and transparent financial transactions, minimizing the risk of fraud and ensuring reliable
recording of financial transactions.

An integrated approach to accounts payable management also includes the use of insurance
instruments to protect against financial losses associated with non-payment of bills. Hive Consulting
Services LLP actively cooperates with insurance companies to develop individualized insurance pro-
grams that meet the specifics of their business.

Thus, the use of complex methods for managing the financial risks of accounts payable using
the example of Hive Consulting Services LLP demonstrates the need for an integrated and flexible
approach to this problem. An effective combination of traditional and innovative methods allows an
enterprise to successfully cope with financial challenges, ensuring sustainability and growth in a
changing business environment.

Improving management methods. In modern business conditions, the relevance of improving
methods for managing financial risks of accounts payable of an enterprise, such as Hive Consulting
Services LLP, becomes undeniable. The complexity of modern economic relations requires not only
effective, but also innovative approaches to managing debt to creditors.

One of the key areas for improving methods is the further development of the strategy for man-
aging payment terms. In this case, it is necessary to pay attention to the analysis of long-term and
short-term prospects, taking into account the financial capabilities of the enterprise. Based on a de-
tailed analysis of cash flows and forecasting financial needs, measures are developed to optimize the
debt repayment schedule.

The effective use of information technology, including modern software solutions for managing
accounts payable, is becoming the next important stage in improving methods. Automation of pro-
cesses related to accounting and interaction with creditors allows not only to increase efficiency, but
also to reduce the likelihood of errors in managing financial flows.

The introduction of factoring into the financial risk management system of an enterprise helps
reduce the waiting time for payments and provides additional resources for investment. At the same
time, it is important to develop flexible cooperation schemes with financial institutions, taking into
account the specifics of the business and the needs of the enterprise.

The next stage in optimizing financial risk management methods is the introduction of block-
chain technology. This improves the transparency and security of financial transactions, which is
especially important in the context of accounts payable management. Reliable recording of financial
transactions reduces the risk of fraud and simplifies interactions with creditors.

The integrated use of insurance instruments is also included in the improvement strategy. The
development of individualized insurance programs, adapted to the specifics of the enterprise’s activ-
ities, helps to minimize financial losses associated with possible non-payment of bills.

Thus, improving the methods of managing financial risks of accounts payable at the Hive Con-
sulting Services LLP enterprise requires an integrated and innovative approach. The combination of
traditional and modern methods allows you to effectively manage debt, ensuring financial stability
and improving business processes in a dynamic market environment.

Inference. The conclusion of this article, it can be summarized that effective management of
financial risks of accounts payable is becoming a critical aspect of the sustainable functioning of an
enterprise. The presented methods and approaches provide a comprehensive understanding of debt
management mechanisms and create a basis for the development of balanced strategies.

One of the key conclusions of the article is the need for a systematic approach to accounts
payable management. The integration of various methods, ranging from traditional financial instru-
ments to the use of innovative technologies, allows the enterprise to adapt to changes in the economic
environment.

This work highlights the importance of introducing modern information systems and technolo-
gies to automate accounts payable management processes. This not only improves efficiency, but also
reduces human error risks, which is essential in an environment where technology is rapidly evolving.

It should also be emphasized that the methods presented in the article are not universal and
require constant monitoring and adaptation in accordance with changes in external factors. Flexibility
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and the ability to quickly respond to new challenges in the business environment are important ele-
ments of a successful financial risk management strategy.

Thus, in the context of the modern business climate and international business relations, the
article provides not only a theoretical basis, but also practical recommendations for enterprises seek-
ing to optimize the management of their accounts payable in a dynamic economic environment.

Conclusion. In conclusion of the article on methods for managing the financial risks of an
enterprise's accounts payable, it can be noted that effective financial management plays a key role in
ensuring the stability and sustainability of the organization in the modern market environment.

It follows from the analysis that optimizing the timing of payments with suppliers remains an
important strategic tool that helps improve working capital turnover indicators and reduce financial
risks. The work of such authors as L. Miller confirms that balancing between retaining liquidity and
reducing costs is an important component of a successful accounts payable management strategy.

Modern technologies such as blockchain provide new prospects for increasing the transparency
and efficiency of accounts payable management processes. However, as highlighted in the study by
J. Smith and K. Johnson, it is necessary to consider both the potential benefits and challenges associ-
ated with the implementation of such innovative methods.

Research into financial instruments such as factoring, options and forwards provides companies
with additional opportunities to diversify their financial risk management strategies. The works of R.
Greenberg and S. Brown emphasize the importance of the competent use of complex financial instru-
ments in mitigating the negative consequences of accounts payable.

As a result of the literature review, the main trends and methods of managing the financial risks
of accounts payable were identified. The study allowed us to see which tools are already widely used
in this area, as well as to identify gaps that require additional attention and research.

An analysis of methods for managing the financial risks of accounts payable at the Hive Con-
sulting Services enterprise revealed potential for improving current practices. The proposed ap-
proaches are aimed at increasing the efficiency of debt management, reducing risks and optimizing
financial processes.

The findings of the study confirm that the introduction of modern information technologies and
automation systems is an important step in managing accounts payable. This not only improves the
accuracy of the data, but also allows you to respond more quickly to changes in external conditions.

Concluding the analysis, it is worth emphasizing that the developed methods and recommen-
dations are not an end point, but rather a starting point for further research and practical implementa-
tion. The dynamism of the modern business world requires constant improvement in approaches to
financial risk management, and this article provides the basis for such innovation.

Thus, an integrated approach to managing the financial risks of accounts payable, based on the
analysis of many methods and tools, allows enterprises to effectively overcome the challenges of the
modern market and ensure sustainable development in the long term.

References

1. L. Miller's "Optimal Payment Policies: Practical Implications for Working Capital Manage-
ment" Journal of Corporate Finance, P. 12-20 (2017)

2. M. Kim and D. Lee “Supply Chain Finance as a Risk Management Strategy” International
Journal of Financial Research, p.101-122 (2020)

3. J. Smith and K. Johnson's study "Blockchain in Trade Finance: A Catalyst for Transfor-
mation?" Journal of Innovation in Finance, p.95-121 (2019)

4. R. Green-berg and S. Brown's Hedging and Options: Theories and Applications in Managing
Financial Risks, Journal of Financial analysis, P. 149-156 (2018)

5. Kudaibergenova Z.U., Zhadigerova K.A., Koptaeva G.P. Theoretical bases of anti-crisis
management of financial stability of the enterprise. Bulletin of "Turan" University. 2018;(1):154-159.
(In Russian)



V111 international scientific conference. Vienna. Austria. 08-09.02.2024

6. Iskakova Z.D., Kalkabaeva G.M. , Kurmanalina A.K., Tyan O.A. - Improving credit policy
in the context of digital transformation of banking business in Kazakhstan - Vestnik KazUEFIMT 4
2023 (4): 312-321. DOI 10.52260/2304-7216.2023.4(53).37 (In Russian)

7. Nurmukhametov H., Auyezova K., & Sultanova M. . (2023). Information technology in en-
terprise risk management. ECONOMIC SERIES OF THE BULLETIN OF L.N.GUMILYOV EUR-
ASIAN NATIONAL UNIVERSITY, (2), 167-175. https://bulecon.enu.kz/index.php/main/arti-

cle/view/194 (In Russian)

97


https://bulecon.enu.kz/index.php/main/article/view/194
https://bulecon.enu.kz/index.php/main/article/view/194

98

V111 international scientific conference. Vienna. Austria. 08-09.02.2024

THE WILLINGNESS OF CUSTOMERS TO USE GREEN BANKING PRODUCTS. THE
INFLUENCING FACTORS

Krisdela Kacani

PhD student, Department of Business Administration and Marketing University of Seville,
Seville, Spain

Luis Miguel Lopez — Bonilla

Professor, Department: Business Administration and Marketing, University of Seville,
Seville, Spain

Elena Kokthi

Professor, Department of Biotechnology and Food Science,

Agriculture University of Tirana,

Albania, Tirana

Myriam Gonzalez-Limon

Professor, Departemnt of Economic Analysis and Political Economy

University of Seville,

Seville, Spain

Abstract

The banking industry worldwide is facing the challenge of creating a sustainable banking
system as a result of climate change and increased environmental awareness. Banks have begun to
focus on protecting the environment in their operations, but also by offering green banking products
to their customers. The purpose of this work is to determine the level of knowledge of customers
about green banking products and their willingness to use them in Albania. We will also analyse the
factors that may influence their willingness. The factors included in the analysis are environmental
concern, environmental behaviour and environmental knowledge. In order to measure these
indicators, a questionnaire was distributed to bank customers. A total of 217 questionnaires were
returned. Customers were asked about their knowledge of green banking products and their
willingness to pay a higher monthly account maintenance fee for banks to develop and increase the
range of green banking products. The results show that about 60% of customers in Albania have no
information about green banking products. Lack of information may be the main reason why a
relatively high proportion of customers, 61%, are unwilling to pay for environmental protection. We
conclude that knowledge about the green product plays an important role in the willingness of
customers to pay. Customers need to be informed about green counter products. Banks should
conduct information campaigns to present these products, the importance and necessity of using them
to protect society from climate change. On the other hand, there is a high level of environmental
concern, environmental behavior and environmental knowledge in general. This shows that there is
a gap between environmental concern and environmental action. Future studies will explore the
mechanisms of this behavior.

Keywords: Green banking, Environmental concern, Environmental Behavior, Environmental
Knowledge

INTRODUCTION

Climate change is a phenomenon that has affected all countries of the world. Some are very
endangered and others less so, however, it is a problem from which all countries suffer. On December
11, 2019 the European Green Agreement was created. This agreement aims to transform the EU into
a fair, modern society, an economy with efficient and competitive resources where economic growth
is disconnected from the use of resources (European Commission, 2019). According to Saar,
Damberg, Frombling, & Ringle (2021) following the focus of the Climate Action Plan and the Green
Deal for the European Union, the promotion of sustainable consumption and the identification of
influencing factors will significantly help policymakers. Therefore, the main focus should be on
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environmental knowledge and risk perception. Green banks are a necessary practice to react to climate
change

During their activity, green banks promote the protection of the environment. Green banks offer
a range of banking products that aim to protect the environment and discourage all activities that can
damage the environment. The willingness of bank clients to use these products depends on several
factors. The authors (Joshi & Rahman, 2015)analyzed 53 studies over 14 years to identify factors
influencing consumers' willingness to purchase green products. They conclude that there are two
influencing factors: individual factors and situational factors. Individual factors include emotions,
habits, perceived consumer effectiveness, perceived behavioral control, values and personal norms,
knowledge, and trust. Situational factors include price, product availability, product attributes and
quality, brand image, eco-labeling and certification, etc. In our analysis, we will focus on the
individual factors and respectively environmental concern, environmental behavior, and
environmental knowledge. According to Maichum, Parichatnon, & Peng (2016), concern for the
environment is one of the factors that most influence the decision to buy green products. Therefore,
it is very important that all actors make citizens aware that the use of green products helps to reduce
negative impacts on the environment. According to Dessai & Sims (2010), which compared two
regions, it was observed that in that region where residents experience water restrictions and drought,
it creates a high-risk perception of the seriousness of the water situation and encourages a change in
behavior to save water during the drought period. We can all contribute to the protection of the
environment by changing our lifestyle, choosing to use green products, saving energy, etc. Only in
this way can we build sustainable development, and a green and better world (Yang, Fang, & Zhu,
2022). There is a lack of consumer awareness and education in the implementation of green banking.
Green practices will be successful if customers and bank employees are properly educated and
trained(Mahale & Hebbar, 2023).The main objective of this paper is to determine the level of
knowledge bank customers have about green banking products and their willingness to pay a higher
monthly account maintenance fee in order to develop and expand the range of green banking products.
We will also analyze the potential factors that influence their willingness. In our analysis, we will
focus on the individual factors of environmental concern, environmental behavior, and environmental
knowledge. Based on the objectives of the paper, the research questions that arise are:

RQ 1: Are bank customers in Albania aware of green banking products?

RQ 2: Are bank customers in Albania willing to pay a higher monthly account maintenance
fee in order to develop and increase the range of green banking products?

RQ 3: Do environmental concern, environmental behavior and environmental knowledge
influence the willingness to pay of bank customers in Albania?

To answer the research questions, descriptive analysis was used based on the results of the
questionnaire. The results of this paper are initial and in future works, more in-depth analyses will be
used to measure the age and factors that affect the longevity of the customers of the counters,
including other factors in the analysis.

LITERATURE

2.1. Environmental Awareness and Willingness to Pay

Su, Song, Shang, Wang, & Xue (2021) evidenced a positive relationship between residents with
a high level of environmental awareness and environmental protection behavior. The factor that
affects this relationship is the high level of perception of risk to the environment. According to
Karaoglan & Durukan (2016) in their study measures the willingness to pay for electricity from
renewable energy sources. The analysis shows that environmental awareness affects willingness to
pay. In cases where individuals have a high level of environmental awareness, their focus remains on
environmental protection even when they have to choose between the economic situation and the
impact on the environment. They will also choose green products in any product group. The same
result was observed in the study by (Tavarez et al., 2024), where the willingness to volunteer in forest
management was closely related to the level of environmental awareness. The results of this study
show that policy makers can use education as a way to increase environmental awareness. The study
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of Shah et al., (2023) concluded that people are aware of green banking, but banks play an important
role in making people aware of innovative ideas. The whole society will benefit from this practice.

Green banking is one of the best ways to make individuals and businesses aware of climate
change. This practice creates positive effects by improving the quality of banks' assets (Thomas &
Linson, 2016).

2.2 Environmental Behavior and Willingness to Pay

According to Mahmoud et al., (2022) awareness of green packaging positively influenced
individuals' decisions to buy. The study conducted by Zaidi et al., (2021) found an important
relationship between environmental concern and willingness to pay for green products. Individuals
have begun to understand the importance of the environment and this has made them more inclined
towards green products. A study conducted in Indonesia by Pratiwi & Pratomo (2018) and Trivedi et
al., (2015) showed that pro-environmental behavior has a positive effect on consumers' willingness
to pay for green products.

According to Vicente et al., (2021) individuals who engage in pro-environmental behaviors
such as waste management, energy and water conservation, and purchasing and using green products
do not mean that they are willing to pay additional costs to protect the environment. However, from
their analysis, it was found that individuals with high perceived behavioral control and environmental
awareness are more willing to pay higher prices to protect the environment.

2.3 Environmental Knowledge and Willingness to Pay

According to Zobeidi, Yazdanpanah, & Bakhsh (2020), the perception of the risk of climate
change is essential in the climate change literature and policies. The more knowledge individuals
have about climate change, the more the perceived risk of individuals will improve and as a result,
they will take mitigation actions against climate change and more pro-environmental behavior.
According to O’Connor, Bard, & Fishel (1999) high perceptions and knowledge about the risk of
climate change increase the willingness of individuals to participate in solving environmental
problems and to care more for the environment. Environmentally literate people help them create
green knowledge by pushing them toward green products and creating a green culture (Afridi et al.,
2023).

In the study conducted by Myung (2017) was analyzed the relationship between knowledge
about the environment and willingness to pay higher prices for environmental protection purpose.
From the analysis, it was found that knowledge about the environment did not affect the willingness
to pay more for the purpose of environmental protection. However, when the marginal effects were
measured, it was evident that as knowledge and attitudes towards the environment increase, the
probability of having a higher willingness to pay increases.

3. METHODOLOGY

3.1 Survey instrument

In order to analyze the knowledge and satisfaction of bank customers and the factors that
influence bank customers, an online questionnaire was distributed. The questionnaire is divided into
three parts, the first part includes questions related to demographic factors, the second part includes
questions that aim to measure customers' knowledge of green banking products and their
willingness to use them, and the third part are questions related to the factors that influence their
behavior.3.2 Sampling and Data Collection
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Table 1:Demographics

Demographics Value Frequency Frequency percentage
Gender Male 153 70.5%
Female 64 29.5%
Age 18-24 121 55.8%
25-34 59 27.2%
35-44 22 10.1%
45-54 11 5.1%
55-64 4 1.8%
Educational Level High School 32 14.75%
Bachelor 102 47.00%
175
Master 83 38.25%
79
10.000 - 30.000 lek 12 5.5%
Income 30.000 - 60.000 lek 55 25.3%
100
60.000 - 90.000 lek 45 20.7%
66
90.000 - 120.000 lek 38 17.5%
55
120.000- 150.000 lek | 24 11.1%
33
150.000- 180.000 lek | 32 14.7%
46
Over 180 000 lek 11 5.1%
10

Source: Authors elaboration

As can be seen from Table 1 most of the respondents are women, respectively 70% and 30%
are men. The age group that dominates the clients of the banks who filled in the questionnaire is 18-
24, which is almost half, 27% belong to the 25-34 age group, 10% belong to the 35-44 age group and
the rest belong to the 45-64 age group, which is very small.

In terms of education, about half of the clients have a bachelor's degree, 15% have a high school
diploma, and 38% have a master's degree. Regarding income, there is a distribution: 5.5% have a
minimum monthly income of 10,000-30,000 ALL, 25% have an income of 30,000-60,000, 17.5%
have an income of 90,000-120,000, while individuals with a monthly income that can be considered
high are 11% with an income of 120,000-150,000. 150,000-180,000 is the income of 14 5 of the
clients interviewed and 5.1% have a monthly income of over 180,000 ALL.

4. RESULTS

From the results of the questionnaire, which are summarized in Table 2, we will find out
whether the customers of the banks in Albania know the green banking products offered by the banks,
their willingness to pay a higher monthly fee for the maintenance of the account in order to develop
and increase the range of green banking products. Also, from the table below, we will find out whether
they are aware of the importance of environmental protection, whether they have knowledge about
the environment and whether they have pro-environmental behavior. What can be seen from the
results is that 58% of clients have no information, they have never heard about green banking
products, while 41% of clients have heard about green banking products. The next question, how
much do you know about green banking products? reveals a very low level of information that
customers have about green products offered by banks. Only 3% have a lot of information, while the
rest have little or no information.

Regarding the willingness to pay a higher monthly account maintenance fee for banks to
develop and increase the range of green banking products, we can say that we have an almost even
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distribution. 54% are willing, while 46% are not. Only 40% of customers are willing and very willing,
while the rest are neutral, 34% and slightly not willing, 28%.

6 questions were used to measure customers' environmental concern. The results of the
questionnaire show a high level of environmental concern among bank customers. About 60% of
them are extremely concerned about the state of the environment in the world and the impact it will
have on the future. Also, most of the clients interviewed, 58% of them think that in general, human
economic activities are damaging nature on our planet, 80% think that people must live in harmony
with nature to survive. In terms of pro-environmental behavior, 73% of them have made some
changes in their daily behavior in recent years because of concern for the environment. A little more
than half of the customers have tried to keep the environment clean, they have avoided buying
products from a company that causes environmental pollution during production, they have avoided
buying products from a company that causes environmental pollution during production, when they
go shopping in a store or supermarket, they take the bag with them to put the products they buy, while
65% have bought products made of recycled material.

In order to demonstrate the level of knowledge about the environment among bank customers,
we asked them 6 questions. The analysis shows a high level of environmental knowledge. About 85%
of them are aware of the dangers of air pollution, the dangers of vehicle emissions, the dangers of
insufficient green spaces. In addition, 95% of them are aware of the damage caused by the
deterioration of the quality of cultivated land. About 85% of them are aware of the dangers of air
pollution, the dangers of vehicle emissions, the dangers of insufficient green spaces. In addition, 95%
of them are aware of the damage caused by the deterioration of the quality of cultivated land.

Table 2: WTP, knowledge, awareness and behavior

The main | Indicators Yes No
constructs
Knowledge Have you heard about green |41.9% | 58.1%
about green | banking products before?

products Stron | Disag | NA/D | Agree | Stron
gly ree gly
Disag Agree
ree

How much do you know about | 49.3% | 24.9% | 22.6% |2.8% |0.5%
green banking products?

Yes No
Willingness to | Would you be willing to pay a|54% | 46%
pay higher monthly account
maintenance fee for banks to
develop and increase the range of
green banking products?

Stron | Disag | NA/D | Agree | Stron

gly ree gly
Disag Agree
ree

Would you be willing to pay a | 6% 21% | 34% 29% | 10%

higher monthly account
maintenance fee for banks to
develop and increase the range of
green banking products?

Stron | Disag | NA/D | Agree | Stron

gly ree gly
Agree
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Disag
ree
People are extremely concerned | 6.0% | 13.4% | 24.0% | 30.9% | 25.8%
about the state of the environment
in the world and the impact it will
Environment | have on the future.
al concern Mankind is severely abusing the | 5.1% |5.1% | 18.9% | 33.6% |37.3%
environment
In general, human economic |5.1% |55% |21.7% |35.0% |32.7%
activities are damaging nature on
our planet.
You are very concerned about the | 4.1% |4.1% |26.3% | 36.4% | 29.0%
environment
The balance of nature is very | 28% |[83% |20.7% |42.4% | 25.8%
delicate and easily upset.
People must live in harmony with | 3.7% | 3.2% |15.7% | 32.7% | 44.7%
nature to survive.
Environment Yes No
al Behavior Over the past few years, have you | 73.3% | 26.7%
made any changes in your daily
behavior because of your concerns
for the environment?
Stron | Disag | NA/D | Agree | Stron
gly ree gly
Disag Agree
ree
Have you tried to keep the | 05% |0.9% |7.4% 35.9% | 55.3%
environment clean?
Have you talked with friends about | 2.8% | 7.4% | 24.9% | 43.8% | 21.2%
environmental protection?
Have you avoided buying products | 14.3% | 18.9% | 23.5% | 24.4% | 18.9%
from a company that causes
environmental pollution during
production?
Have you bought products made | 6.5% | 10.6% | 17.5% | 34.6% | 30.9%
from recycled material when is
possible?
When you go shopping in the store | 10.6% | 10.6% | 22.1% | 29.0% | 27.6%
or supermarket do you take with
you the bag to place the products
you are going to buy?
Have you reduced the energy you | 6.5% | 15.7% | 20.7% | 38.2% | 18.9%
use at home for environmental
reasons?
Stron | Disag | NA/D | Agree | Stron
gly ree gly
Disag Agree
ree
Environment | Are you aware of the risk of | 6.0% |1.8% |7.4% 16.6% | 68.2%

al Knowledge

emissions from vehicles is harmful
to human health?

103



104

V111 international scientific conference. Vienna. Austria. 08-09.02.2024

Are you aware that the use of | 4.1% |2.8% |6.9% 26.3% | 59.9%
chemical fertilizers and pesticides
will cause environmental damage?
Are you aware of the risks of air | 4.1% | 2.8% |6.0% 30.0% | 57.1%
pollution?
Are you informed about the risks | 4.6% | 3.2% | 4.6% 29.0% | 58.5%
of water pollution?
Are you aware of the dangers of | 4.1% |4.1% |6.5% 29.5% | 55.8%
insufficient green space?
Are you aware of the damagetothe | 0.5% | 1.4% | 2.8% 31.3% | 64.1%
degradation of the quality of

cultivated land?

Source: Authors elaboration

5. CONCLUSIONS

The purpose of this paper is to show whether bank customers in Albania are aware of green
banking products and would they be willing to pay a higher monthly account maintenance fee to
develop and increase the range of green banking products. In the study, we took some personal factors
such as environmental concern, environmental behavior, environmental knowledge as potential
factors that influence the attitudes of customers. The results of the descriptive analysis showed that
almost 40% of bank customers have heard about green banking products. However, we can say that
only 3% of them have a lot of knowledge about the products. This shows a very low level of
information that customers have about these products. This may be the reason why a relatively small
proportion, only 39%, of customers are willing to pay a higher monthly maintenance fee to develop
and expand the range of green banking products. On the other hand, the results of the analysis show
a high level of environmental concern, environmental behavior and environmental knowledge. In
recent years, customers have adopted pro-environmental behavior, which is related to a high level of
concern for the environment and a high level of knowledge about the damage caused by the
environment.

Based on the results of the questionnaire, we can say that knowledge and concern for the
environment play an important role in customers' willingness to pay. Therefore, it is very important
for banks to conduct information campaigns about the green banking products they offer and their
importance for the whole society. According to (Putri et al., 2017) if customers are informed about
the banks' environmental protection programs, they will contribute to their implementation, for
example, by using e-banking services. The lack of customers' knowledge about green banking may
be the main factor that they do not use these products. Therefore, banks should be more aggressive
in their information campaigns and encourage the use of these products. For environmental policy to
be effective, there must be an understanding of the factors that translate knowledge about climate
change into concrete action(Kokthi et al., 2023).
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Abstract

The article shows that green marketing has emerged as a critical facet of contemporary business
strategies, reflecting a paradigm shift towards sustainability and environmental consciousness. As
society becomes increasingly aware of the ecological challenges posed by traditional business
practices, companies are compelled to adopt more responsible and environmentally friendly
approaches. This research delves into the realms of green marketing, exploring its definition,
conceptual underpinnings, and its pivotal role in fostering sustainability within the business
landscape.
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1. INTRODUCTION

Green marketing can be defined as a strategic approach that emphasizes the promotion and sale
of products and services based on their environmental attributes. It goes beyond mere advertising and
seeks to integrate environmental considerations into every stage of a product's life cycle — from design
and production to distribution and disposal. The core concept revolves around fostering a harmonious
relationship between business activities and the natural environment [1].

In the contemporary business landscape, the importance of sustainability cannot be overstated.
The escalating concerns about climate change, resource depletion, and environmental degradation
have prompted a paradigm shift in consumer attitudes and expectations. As consumers become more
conscientious about their ecological footprint, businesses are compelled to align their strategies with
sustainable practices. This shift is not just driven by ethical considerations but also by the recognition
that sustainable practices can lead to long-term profitability and resilience [2].

The purpose of this essay is to unravel the multifaceted dimensions of green marketing,
shedding light on its significance and implications for businesses. It aims to explore how green
marketing strategies can contribute to mitigating environmental impact, meeting consumer
expectations, and fostering a positive corporate image. The scope extends beyond theoretical
discussions to practical insights, examining successful green marketing campaigns, challenges faced
by businesses in implementing sustainable practices, and potential future trends [3].

In essence, the essay navigates through the intricate landscape of green marketing, unraveling
its layers to provide a comprehensive understanding of how businesses can navigate the delicate
balance between profitability and environmental responsibility. By examining the purpose and scope
of green marketing, we can gain valuable insights into its transformative potential in shaping a more
sustainable and resilient business environment [4].

2. THEORETICAL FRAMEWORKS IN GREEN MARKETING

Environmental Marketing Myopia:Levitt's concept of Environmental Marketing Myopia
highlights the tendency of businesses to focus narrowly on short-term profit goals without adequately
considering the long-term environmental implications of their actions [5]. This myopic perspective
often leads to unsustainable practices and a disregard for environmental stewardship. The framework
encourages businesses to adopt a broader outlook, understanding that environmental sustainability is
not just a trend but a fundamental aspect that should be integrated into the core of their operations.
By recognizing the interconnectedness of business and the environment, companies can avoid myopic
thinking and embrace strategies that align with long-term ecological viability. The Green Marketing



V111 international scientific conference. Vienna. Austria. 08-09.02.2024

Mix:Peattie's Green Marketing Mix expands the traditional marketing mix (product, price, place, and
promotion) to include three additional Ps: people, processes, and physical evidence, forming the 7Ps
of green marketing [6]. This framework emphasizes the need for businesses to consider the social and
environmental aspects of their operations, beyond the conventional focus on product attributes and
promotional strategies. By incorporating sustainability into organizational processes and ensuring
transparency in communication, companies can build a holistic and environmentally responsible
brand image. The Green Marketing Mix thus provides a comprehensive toolkit for businesses aiming
to integrate sustainability into their overall marketing strategy. Consumer Attitudes and Perceptions:
Polonsky's framework delves into the psychological aspects of consumer behavior in the context of
green marketing. It emphasizes the significance of consumer attitudes and perceptions in influencing
purchasing decisions related to environmentally friendly products. Understanding the factors that
shape consumer perceptions, such as trust in eco-labels, environmental awareness, and perceived
personal efficacy, is crucial for businesses seeking to effectively market green products. By aligning
marketing efforts with the values and concerns of environmentally conscious consumers, companies
can create targeted campaigns that resonate with their target audience, thereby enhancing the success
of their green marketing initiatives [7].

The Triple Bottom Line: Elkington's Triple Bottom Line (TBL) framework introduces a broader
perspective on business performance, incorporating three dimensions: economic, social, and
environmental. It encourages businesses to assess their success not only in terms of financial profit
(economic), but also in terms of social responsibility and environmental impact. For green marketing,
this framework suggests that companies should strive for a balance between profitability, social
equity, and environmental sustainability. By adopting the TBL approach, businesses can measure and
communicate their overall impact, demonstrating a commitment to a more holistic and responsible
approach to corporate success [8].

The historical evolution of green marketing traces the development of environmentally
conscious business practices and marketing strategies over several decades. The roots of green
marketing can be traced back to the mid-20th century, gaining momentum in response to growing
environmental concerns [9].

In conclusion, these theoretical frameworks in green marketing provide valuable insights for
businesses seeking to navigate the complexities of sustainable practices. By embracing a broader
perspective, integrating environmental considerations into marketing strategies, understanding
consumer behavior, and adopting a triple-bottom-line approach, businesses can not only meet the
growing demand for eco-friendly products but also contribute to a more sustainable and resilient
future [10].

3. GOVERNMENT POLICIES AND REGULATIONS

The Role of Government in Promoting Sustainable Business Practices: Governments
worldwide play a pivotal role in promoting sustainable business practices through the formulation
and implementation of policies and regulations. Recognizing the critical need to address
environmental challenges, governments act as catalysts for change by creating frameworks that
encourage businesses to adopt sustainable strategies. This involves setting standards for resource use,
emissions, and waste management, as well as providing incentives for eco-friendly initiatives.
Government initiatives may include tax benefits for sustainable practices, grants for research and
development in green technologies, and partnerships with businesses to achieve collective
environmental goals. By establishing a regulatory environment that prioritizes sustainability,
governments contribute to shaping a business landscape that is both socially responsible and
environmentally conscious [11].

The Impact of Environmental Regulations on Marketing Strategies: Environmental regulations
directly influence the marketing strategies of businesses. Compliance with these regulations not only
ensures legal adherence but also serves as a cornerstone for building a positive brand image.
Companies often incorporate their commitment to environmental responsibility into their marketing
messages, highlighting compliance with regulations and showcasing eco-friendly initiatives. On the
flip side, failure to adhere to environmental regulations can result in reputational damage, legal
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consequences, and financial penalties. The regulatory landscape shapes the narrative of green
marketing, steering businesses towards authenticity and accountability in their sustainability claims.
As environmental consciousness grows among consumers, marketing strategies that emphasize
adherence to regulations and genuine sustainable practices become increasingly significant in gaining
consumer trust [12].

Comparative Analysis of Policies Across Different Regions: Government policies and
regulations related to sustainability vary significantly across different regions. Some countries
prioritize stringent environmental standards and offer substantial support for green initiatives, while
others may have more relaxed regulations. A comparative analysis reveals a spectrum of approaches,
influenced by factors such as political ideology, economic considerations, and cultural values. For
instance, European countries are known for their robust environmental policies, emphasizing
renewable energy, waste reduction, and emissions control. In contrast, developing regions may face
challenges in implementing and enforcing comprehensive environmental regulations due to economic
constraints. Understanding these regional variations is essential for businesses operating in global
markets, as it influences the formulation of effective and region-specific green marketing strategies
[13].

In conclusion, government policies and regulations play a crucial role in shaping sustainable
business practices and influencing the marketing strategies of companies. The alignment of business
practices with environmental regulations is not only a legal requirement but also a strategic imperative
for building trust with environmentally conscious consumers. A comparative analysis of policies
across regions highlights the need for businesses to navigate diverse regulatory landscapes,
emphasizing adaptability and region-specific approaches in their pursuit of sustainability [14].

4. GREEN CONSUMER BEHAVIOR

Understanding green consumer behavior is crucial for businesses aiming to succeed in the
evolving landscape of sustainability. Several factors influence the choices consumers make when it
comes to eco-friendly products, and examining these aspects can provide valuable insights for
businesses seeking to align their offerings with consumer preferences [15].

Factors Influencing Green Consumer Behavior: Numerous factors shape green consumer
behavior. Environmental awareness and concern for ecological issues play a pivotal role. Consumers
increasingly consider the environmental impact of their purchases, looking for products that have
minimal harm to the planet. The availability of information and transparency in business practices
also influence consumer choices. Eco-labels, certifications, and clear communication about
sustainable practices can enhance a product's appeal to environmentally conscious consumers.
Additionally, personal values, beliefs, and lifestyle choices contribute to the decision-making process,
reflecting a broader shift towards sustainable living [16].

The Role of Demographics in Green Purchasing Decisions: Demographic factors, such as age,
education, and income, play a significant role in shaping green consumer behavior. Research suggests
that younger generations, particularly millennials and Generation Z, are more inclined towards
sustainable choices. Higher education levels often correlate with increased environmental awareness,
while income can impact the willingness to pay a premium for eco-friendly products. Understanding
these demographic nuances allows businesses to tailor their marketing strategies to specific target
audiences, ensuring a more effective approach to green consumer engagement [17].

Consumer Attitudes Towards Eco-Friendly Products: Consumer attitudes towards eco-friendly
products are diverse and can be influenced by various factors. Positive attitudes may arise from a
genuine concern for the environment, a desire to make ethical choices or a belief in the health benefits
of eco-friendly products. On the other hand, skepticism may stem from doubts about the authenticity
of green claims, perceived inconvenience, or the perception that green products are more expensive.
Successful green marketing strategies should not only highlight the environmental benefits but also
address and alleviate potential concerns to foster positive consumer attitudes [18-19].

Case Studies Illustrating Shifts in Consumer Behavior: Several case studies exemplify the shifts
in consumer behavior towards more sustainable choices. For instance, the rise of electric vehicles,
the popularity of plant-based diets, and the increased demand for sustainable fashion showcase how
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consumer preferences are evolving. Companies that have successfully navigated these shifts often
prioritize transparency, educate consumers about the environmental impact of their products, and
align their values with those of eco-conscious consumers. These cases highlight the importance of
adapting to changing consumer sentiments and proactively integrating sustainability into business
practices [20-21].

Understanding green consumer behavior is crucial for businesses aiming to succeed in the
evolving landscape of sustainability. Several factors influence the choices consumers make when it
comes to eco-friendly products, and examining these aspects can provide valuable insights for
businesses seeking to align their offerings with consumer preferences [15].

Factors Influencing Green Consumer Behavior: Numerous factors shape green consumer
behavior. Environmental awareness and concern for ecological issues play a pivotal role. Consumers
increasingly consider the environmental impact of their purchases, looking for products that have
minimal harm to the planet. The availability of information and transparency in business practices
also influence consumer choices. Eco-labels, certifications, and clear communication about
sustainable practices can enhance a product's appeal to environmentally conscious consumers.
Additionally, personal values, beliefs, and lifestyle choices contribute to the decision-making process,
reflecting a broader shift towards sustainable living [16].

The Role of Demographics in Green Purchasing Decisions: Demographic factors, such as age,
education, and income, play a significant role in shaping green consumer behavior. Research suggests
that younger generations, particularly millennials and Generation Z, are more inclined towards
sustainable choices. Higher education levels often correlate with increased environmental awareness,
while income can impact the willingness to pay a premium for eco-friendly products. Understanding
these demographic nuances allows businesses to tailor their marketing strategies to specific target
audiences, ensuring a more effective approach to green consumer engagement [17].

Consumer Attitudes Towards Eco-Friendly Products: Consumer attitudes towards eco-friendly
products are diverse and can be influenced by various factors. Positive attitudes may arise from a
genuine concern for the environment, a desire to make ethical choices or a belief in the health benefits
of eco-friendly products. On the other hand, skepticism may stem from doubts about the authenticity
of green claims, perceived inconvenience, or the perception that green products are more expensive.
Successful green marketing strategies should not only highlight the environmental benefits but also
address and alleviate potential concerns to foster positive consumer attitudes [18-19].

Case Studies Illustrating Shifts in Consumer Behavior: Several case studies exemplify the shifts
in consumer behavior towards more sustainable choices. For instance, the rise of electric vehicles,
the popularity of plant-based diets, and the increased demand for sustainable fashion showcase how
consumer preferences are evolving. Companies that have successfully navigated these shifts often
prioritize transparency, educate consumers about the environmental impact of their products, and
align their values with those of eco-conscious consumers. These cases highlight the importance of
adapting to changing consumer sentiments and proactively integrating sustainability into business
practices [20-21].

Thus, understanding green consumer behavior involves considering a myriad of factors, from
individual values to demographic trends. As consumers increasingly prioritize sustainability,
businesses can capitalize on this shift by aligning their products and marketing strategies with the
values and preferences of eco-conscious individuals, ultimately contributing to a more sustainable
and responsible marketplace.

5. GREEN MARKETING AND CORPORATE SOCIAL RESPONSIBILITY (CSR)

Integration of Green Initiatives into CSR: The integration of green initiatives into Corporate
Social Responsibility (CSR) has become increasingly prevalent as businesses recognize the
interconnectedness of environmental sustainability and social responsibility. CSR encompasses a
company's commitment to operate ethically, contribute to social well-being, and minimize its
environmental impact. Green marketing plays a pivotal role in this integration by focusing on
environmentally friendly practices and communicating a commitment to sustainability. When
companies align their green initiatives with broader CSR goals, it creates a holistic approach to
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responsible business conduct. This integration goes beyond marketing strategies and involves
adopting sustainable practices in production, supply chain management, and community engagement
[22].

Positive and Negative Impacts of Green Marketing on Corporate Reputation: Green marketing
has both positive and negative impacts on corporate reputation. When executed authentically and
backed by tangible sustainable practices, green marketing initiatives can enhance a company's
reputation. Consumers increasingly value environmentally responsible behavior, and companies that
actively communicate and implement green initiatives are viewed favorably. However, the
greenwashing phenomenon, where companies exaggerate or falsely claim their environmental efforts,
can lead to negative consequences. This can result in a loss of consumer trust, damage to the
company's reputation, and potential legal ramifications. Therefore, the sincerity and transparency of
green marketing efforts are crucial in shaping positive perceptions of a company's CSR commitments
[23].

Case Studies Illustrating the Intersection of CSR and Green Marketing: Several case studies
exemplify the successful intersection of CSR and green marketing. Unilever's Sustainable Living Plan
IS a prominent example, demonstrating a commitment to environmental and social sustainability.
Unilever not only implemented eco-friendly practices in its supply chain but also communicated these
efforts through various marketing channels, enhancing its CSR image. Another case is IKEA's People
& Planet Positive strategy, emphasizing sustainable sourcing, energy efficiency, and waste reduction.
By aligning its green initiatives with broader CSR goals, IKEA has positioned itself as a socially and
environmentally responsible brand. These cases highlight the synergy between CSR and green
marketing, where companies leverage their commitment to sustainability to positively impact both
the planet and their reputation [24-25].

Based on the above, we can say that, the integration of green initiatives into CSR represents a
strategic alignment that goes beyond marketing rhetoric. When businesses authentically incorporate
sustainability into their operations, communicate these efforts transparently, and align them with
broader CSR objectives, they can foster a positive corporate reputation. However, the success of this
integration requires a genuine commitment to sustainable practices and a careful avoidance of
greenwashing, ensuring that green marketing efforts contribute authentically to both environmental
and social responsibility.

6. FUTURE TRENDS IN GREEN MARKETING

Emerging Technologies Influencing Green Marketing: The future of green marketing is poised
to be significantly influenced by emerging technologies. Advancements in Artificial Intelligence
(Al), Internet of Things (IoT), and blockchain are likely to play pivotal roles. Al can be leveraged for
data analytics to track and optimize the environmental impact of products throughout their life cycles.
loT devices can provide real-time information about sustainable practices, enabling consumers to
make informed choices [26-27]. Blockchain technology, with its transparent and decentralized nature,
has the potential to enhance traceability in supply chains, ensuring the authenticity of eco-friendly
claims. The integration of these technologies will not only enhance the efficiency of green marketing
campaigns but also provide consumers with more reliable information about the sustainability of
products [28-30].

Shifts in Consumer Expectations and Preferences: As environmental awareness continues to
grow, consumers are expected to place even greater emphasis on sustainability in their purchasing
decisions. Future trends suggest that consumers will demand more than just eco-friendly products;
they will seek transparency, ethical sourcing, and a genuine commitment to environmental and social
responsibility from brands. Companies that align with these evolving consumer expectations and
communicate their sustainable practices effectively are likely to thrive. Additionally, the rise of
conscious consumerism may lead to increased demand for circular economy models, where products
are designed for durability, recyclability, and minimal environmental impact [31].

Anticipated Challenges and Opportunities for Future Research: While green marketing presents
numerous opportunities, it also faces challenges that warrant further research. One challenge is the
potential for greenwashing, where companies make false or exaggerated environmental claims.
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Future research can explore ways to enhance the credibility of green marketing efforts, such as the
development of standardized eco-labels or certification processes. Another area for research is
understanding the psychological factors influencing consumer behavior in the context of green
marketing [32-33]. Exploring the drivers of sustainable choices, barriers to adoption, and effective
communication strategies will be crucial for businesses aiming to navigate the complex landscape of
environmentally conscious consumerism. Additionally, researchers may explore the impact of policy
changes and global initiatives on green marketing trends, providing insights into the evolving
regulatory landscape [34].

The above allows us to say that, the future of green marketing is dynamic and shaped by
emerging technologies, shifting consumer expectations, and ongoing research efforts. Businesses that
proactively embrace these trends, aligning their strategies with evolving consumer values and
leveraging innovative technologies, are likely to stand out in an increasingly competitive and
environmentally conscious marketplace.

7. CONCLUSION

In conclusion, our exploration of green marketing has unveiled key insights into the evolving
landscape of sustainable business practices and consumer behaviors. The article began by defining
green marketing and highlighting its significance in the contemporary business environment.
Theoretical frameworks such as Environmental Marketing Myopia, the Green Marketing Mix,
Consumer Attitudes and Perceptions, and the Triple Bottom Line provided a theoretical foundation
for understanding the complexities of green marketing strategies.

Examining green consumer behavior revealed that factors such as environmental awareness,
demographics, and consumer attitudes significantly influence purchasing decisions. The essay delved
into the success factors of green marketing campaigns, emphasizing the importance of authenticity,
effective communication, and building and maintaining consumer trust. We explored how green
marketing intersects with Corporate Social Responsibility (CSR), emphasizing the integration of
green initiatives into broader CSR goals, as well as the positive and negative impacts on corporate
reputation.

Looking towards the future, emerging technologies, shifts in consumer expectations, and
potential challenges and opportunities for research were identified as crucial aspects shaping the
trajectory of green marketing. The integration of technologies like Al, 10T, and blockchain is
anticipated to revolutionize the way businesses approach sustainability, providing more transparent
and efficient solutions. For businesses and marketers, the implications are clear. Embracing
sustainability is not merely a trend but a strategic imperative. Aligning green marketing strategies
with authentic sustainable practices, incorporating emerging technologies, and understanding
evolving consumer expectations are essential for long-term success. Building and maintaining trust
through transparent communication and avoiding greenwashing are critical considerations in
navigating the delicate balance between profitability and environmental responsibility.

Recommendations for fostering sustainable practices in marketing include ongoing research
into consumer behavior, exploring the impact of policy changes, and enhancing the credibility of
green marketing efforts through standardized certifications. Businesses should proactively engage in
sustainable initiatives, not just for compliance but as a genuine commitment to social and
environmental responsibility.

In conclusion, the journey through green marketing underscores the transformative potential it
holds for businesses willing to embrace sustainable practices. As we move forward, the integration
of green principles into marketing strategies will not only contribute to a more environmentally
conscious marketplace but also position businesses as leaders in a world where sustainability is not
just a choice but a necessity.
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