3XMOYNBIBNY LY 60B6ILO #17, 2024 GLOBALIZATION AND BUSINESS #17, 2024

JEL Classification: 013, 032, 033, 038 https://doi.org/10.35945/gh.2024.17.011

ECONOMIC EFFECTS OF INTRODUCTION
OF MODERN TECHNOLOGIES IN BEEKEEPING

VAKHTANGI TAKTAKIDZE

Doctoral student of Economics, LEPL Samtskhe-Javakheti University, Georgia

Abstract. The article discusses the economic impact of integrating modern technologies in
beekeeping, such as Artificial Intelligence (Al), Machine Learning (ML) and the Internet of Things (loT).
The balance between initial investment and Return on Investment (ROI), operational scalability, market
competitiveness, and government policy influences is studied. The importance of Comprehensive
Economic Analysis in optimizing benefits and overcoming the challenges beekeeping faces is
emphasized.

Introducing new technologies in the field leads to the scaling effect, which allows beekeepers
to manage more processes and operations faster and with fewer costs and to enter wider markets,
leading to increased revenue and high profitability. In addition, challenges related to the scale of
activity and market conditions are noted, mainly faced by small apiaries in conditions of insufficient
financial support (subsidies) from the state. In addition, the need to develop special training programs
for the effective use of technologies is emphasized, which will make it easier for beekeepers to gain
a competitive advantage, in particular, improving the quality of products, developing an appropriate
marketing strategy and making effective decisions based on databases.

Thefinal partofthearticle presentsthe macroeconomic benefitsthatintegrating moderntechnologies
in beekeeping can bring - creating new jobs, increasing the incomes of the rural population, expanding
the market, and increasing exports. The need for a comprehensive economic analysis of the field to
achieve sustainable and useful technological progress in beekeeping is noted.

KEYWORDS: BEEKEEPING, INNOVATIVE TECHNOLOGIES, INVESTMENTS, AGRICULTURE, ECONOMIC
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INTRODUCTION high efficiency of the bee farm on the other hand.

In particular, this is due to increased productivity,

Introducing modern technologies in bee-
keeping is an important phase for this ancient,
multi-century agricultural practice, which can sig-
nificantly increase the sector’s efficiency. The use
of the latest technologies, such as Artificial Intel-
ligence (Al), Machine Learning (ML) and the Inter-
net of Things (loT), is linked with the increased
initial investments, retraining and training of the
beekeepers and the additional operational costs
on the one hand and with the management of the
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a rise in quality, and savings in labour costs.

In order to introduce modern technologies in
beekeeping efficiently, especially for small-scale
beekeepers, it is important to have respective
state interventions, in particular, the development
of adequate regulating and legislative normative
framework and financial stimulation of the sector
to support innovations.

Innovative technologies in beekeeping lead to
not only perfection of the production process but
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also increased market competitiveness. Market
analytics in real-time use of the respective rela-
tive data creates the opportunity for the move-
ment of the entire sector to a new level.

MAIN TEXT

The economic effect of beekeeping is directly
linked with technological advancement. Innova-
tions and digital transformation increase produc-
tivity, operational efficiency and market compet-
itiveness, though they are still accompanied by
certain economic challenges and barriers, which
are important to be considered for the efficient
integration and optimization of the technologies
(Huet..., 2022 [1]; Singh..., 2023 [2]).

Investments in modern technologies have fun-
damental economic importance. Integration of
technologies, like Artificial Intelligence (Al), Ma-
chine Learning (ML) and Internet of Things (loT)
into beekeeping requires significant financial re-

sources. Initial capital and ongoing operational
expenses, linked to introducing and applying the
technologies, are necessary economic aspects
to be considered (Bunde..., 2016 [3]; Rumman...,
2021[4]; Nikulina..., 2022 [5]).

The return on investment (“getting back”) (ROI)
highlights the economic viability of the techno-
logical integration. Improved management of bee
colonies, increased productivity, and quality im-
provement result in positive ROI, meaning that
economic profit is higher than linked costs (Zhilin,
2009) [6]. Automatization of the intensive process-
es of labour causes savings in labour costs and
raises operational efficiency (Usenko ..., 2020) [7].

Large-scale beekeeping operations support
technological integration and show other eco-
nomic aspects. The technology enables beekeep-
ers to enhance their operations, better manage
more bee hives, and intervene in more significant
market segments, resulting in increased income
and profitability. (Senchuk..., 2022 [8]; Vural..., 2009
[9]) (See Shart 1).

CHART 1. ECONOMIC ASPECTS AND RESULTS OF IMPLEMENTATION OF MODERN

TECHNOLOGIES IN BEEKEEPING
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Economic outcomes are not linear and depend
on variabilities such as the scale of the operation,
integrated specific technologies and market dy-
namics (Vapa-Tankosic..,, 2020) [10]. Small-scale
beekeepers can also face problems linked to the
accessibility of modern technologies. They need
financial support and subsidies to overcome eco-
nomic difficulties (Giorgashvili, 2020) [11].

Training and development of beekeepers re-
lated to introducing the technologies also have
economic outcomes (Adgaba..., 2014) [12]. Special
training requires expenses related to curriculum
development and implementation to optimize
the application of modern technologies. (Chepik,
2007) [13].

The technologies strengthen competition in
the market. It enables beekeepers to produce
quality products that meet international stan-
dards, improve branding, and implement efficient
marketing strategies, leading to market expansion
and increased income (Vaziritabar..,, 2016) [14].
Based on data analysis and artificial intelligence,
the possibility of identifying market tendencies
in real time allows beekeepers to optimize their
pricing strategy and improve profitability (Subae-
va, 2012) [15].

State policy and regulating frames also affect
beekeeping’s technology and economic outcomes.
Supporting policy for integration technologies en-

sures financial stimulation and supports a favour-
able environment for innovations; it improves the
economic efficiency of using modern technologies
(Albore et al., 2019 [16]; Nabieva, 2022 [17]).

In the larger economic context, integrating
technologiesin beekeeping supports the country’s
economic development. Job creation, increased
prices on bee products, and the emergence of new
market segments are the macroeconomic benefits
caused by the technological development of bee-
keeping. (Delena..., 2021) [18].

CONCLUSION

Thus, the potential economic outcomes of in-
troducing modern technologies in beekeeping are
multifaced and dynamic. They depend on factors
like the scale of the bee farm, market dynamics,
political environment and purpose of an applied
technology. As the beekeeping sector continues
the technological transformation, comprehen-
sive economic analysis, which includes cost-ben-
efit evaluation, Return on Investment (ROI) and
large-scale macro-economic results, is crucial
for making informed decisions. Accordingly, such
solutions optimize economic profit and mitigate
accompanying problems.
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0931G3MMOs30 ;M3bodgenm3)
A&33d6mmmangdal obgmaginl 93mbmadnsnMo
3833J&J00

306 vbgo mojmodody

93™bm3dozol mdhmdsbao,
Lbod boaeba—§03obamob 360336)[)0@)3(50, bodoé)oo:mqg)co

dOLAHMIJBH0.LHdHNdT0 gobbomymns FgxYH3MIMO3dn nbgmn MbsdgMmm3zg Hgdbmmmagngdab
06h9aMoMmgonlb g3mbmadngnm gozmgbs, MmamMmogss bgmmabyMmo abhgmgdho (Al), Machine
Learning (ML) o Internet of Things (10T). 89b6s3maans domsbbo baBynb n639LHNENYOLS s 0637-
bH0Eng0L ,88mMMgOsL” (ROI)-b, M3gM3307 M F3LIHOOYMMOSL, 03DML 3MB3YMYbH7BMNIBMOSL
o dmazmmodab 3memahnznb gozmgbgob dmmab. badgobdymoas ymgmabdmadEzgma g3mbmanggma
060gmnB0b 360d369mMmds bamMagdmab M3hHndndsENNLOMZNL O FgJRYHIMIMONL 60bsdg 9MLYOY-
™0 3odm6393900L @admy3znbamaab.

©aMadn sbomo H9gdbmamgngdnb ©obgMmazs gobodnmmogdlb dobdhodnmgdab 9gx9dHL, M3
LodYOMyxdL odM 3L FgBYH3MY90L ToMmomb Jxemm dgdho 3MmEgLgdn o M3gMENgO0n JRMM
LEMOBOE O Bd3MYdn EObsbaMzgdnm, go30wbyb JBRMM Rommm d3dMYODY, MoE Ma30L dbMng
3960300Mm0O70L 50mMbLL3MxO0L DMLY O Tomam MYBHIOIMMOLL. 33oLM639, ob0dbymNY
0og48006MONL  ToLIHV090MOD o DLOOVMM 30MMOgOMSD Eo3e3dnMydyMn  gadmb393900,
MmMIYMM3E3dnM0MdEIE86Yywg0056330MyLaxgyh3MIg00bobymMaBoambabMoeb sMmobogzdomabo
330636LyM0 BbsMmEagdgMab (bydLboEaMgdaL) 30MMOgddn. sbY3g, badasLAYMONS Hggbmemangdab
9399H0sbo  godmygbgdaolb 80Bbom L3IgEnemMyMn LOLBsZMM 3MmgModgdalb  89990ds39000L
boagnfmmgods, M3 dogsm30mgoL dxx3xhH3MogoLb 3mb3nmabhama I3nMmahgbmdalb dm3m3z90sb,
39Mdmo: 3MmoydEnnb boMmobbob goydzmogbgdol, bLomobom doMmzghnbagmo bLhHMebhganob
09070039000 o AMbBoE3gIMY 0399009 oyMEbmdnm Hx39dhnsb0 goobyzghnmgdgdaob domydsb.

LHobHNoL EoL3360m Bsbodn BoMIMAgbamns 0b ogmmgzmbmangymo boMmggdgma, MmMImb
dmhoboig dgndmons 39x3h3Mamosdn Mmobodgmmsg Hagdbmmmangdob nbhggMmoinsb - sbogo
LOTYdoM 3EENMYdNL d9936s, bmxmo dgbmamgdn AMbabmgmdnb d50mbozmMadnb BMES, d3BMAL
3oxsMMM390s, 9JbdmMmbab BMES. smbndbymos oMmgnb ymzmabImadzzgmn 93mbmangyMo
060 0B0L bognMmmagds 39RYH3MIMO3d0 3EaMd0 s LabaMmggdmm hgdbmemmagnyma 3Mmamabob
00boMb9300.

LA3336dM LOOY3IBN: FIVIO3IMIMHOY, 16M3dBNIMO GIIEMITMA3NIdN, 0633LONBNIBN,
LMBILOL 3IIMEIMOY, ISMEMBN3IMN IBVBITONVEMOS
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99390 3Mamdadn  mobsdgMmmazg Hodbm-
mmgngonb godmAgbs BamMamowagblb 860d369-
om336 9®HodLb dzgm, dMmo3omboyznbmazeb bLo-
bMBMM-bodgyMbgm 3Mogdhnzodn, MMIJMLLS
d99dmns 86083690M3060@ d0dsmmmb aMmgnb
93mbmangymn 9x39dbhnobmds. ysbmgbo ®gg-
bmamgngonb, MmgmmoEos bgmmzgbymo nbhg-
amggdho (Al), Machine Learning (ML) s Internet
of Things (loT), gsdmygbgdnb 93mbMAnzyMa
ob399dhHgo0 gmmo dbMngz O39300Mx0YMNY Fo-
Do bobyob nb639LHNENY0MS0, TgRIYHIMI-
9000L 3oaddegdnLy s LBZ3MYONL s vbY3Y
©330(h900m bom3gMmognm boaMmzgdmab. bmem
dgmMmg dbMmog - LOYIHIMOL FoMM30L Fomo
983994 H03bmMOsLMLB, bognmMmng: godMEo 3Mm-
©39bH0mmosLMsb, bamobbob d3sEgdsLMSO
o dMm3n00 boMmzg00b EBMZ35LM 6.

0360890MM39 HJbmmmangonb 3IBIMH3-
Mgmoodn 9x399H0sbo ©abgMmaznbamznb, dom
JxmMm 93nMy 3983yMh3Mogdnbamznb, 8600369-
mm3zobos  dgbododnobn bLobgmdbogm nbg-
39630900, 39MIME, 3©I333HIMN FoMzymn-
M909m0 o bLV3bMBAEydMM, BmMTAshnymn
AomAML Asdmysmndgds s 016Mm30309000L bgem-
d96ymdnb 80d600), oManL x}NbsbLyMmn Bo-
bomnbgdo.

0bmzoEngmo Hogbmmmgngdn 39RYH3Mgm-
0080 gobsdnmMmmogob oMy dbmeme bLsbsMIMM
3MmEgLob LMYMYMRSL, 3M3gE d3BDMDY 3M-
639M96Hn6oM03bMdNL DML, MyomyMm Mmm-
do 000Mab sbogmohngnl, dgbodsdobn MymyEn-
300 dmbogdms 059900L godmygbgds Jabab
0mMNobo® oMmgnb doMmm3znL sbom bndsmyg-
99 9y3960L 39ML3gIH0300.

d0@m0MHON GITLONO

098303MIMo0b  93mbm3ngyMmo  9BIIHo
30Modnm 30380M3ns oMmadn sMLYdYM -

bmmmgaonym Bobbgmobmsb. 0bmzsEngdn o
gogmymn HMmebbeymmadszngdn dMoab 3Mm-
©9dH0gmosh, m3gMmognym 9xgdH0obmdaby
o 030M0L 3MB3nMabHYbaMNobMdLL, dogMod
obg39 ™Mb sbogb goM3zgnmn 93mbmangyMon
399m6393900 s d0sMNgMgdn, MMIGMMS o0~
30mnbBnbydeE 3603369mM35600, Hgdbmenm-
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30900L 9x399H0sbo© nbHgaMaEnnby s M3thn-
80ds3000bm30L (3990@)..., 2022 [1]; LobgJ3.., 2023
[2]).

06390HnE3NYoL ™MobodgmMmzg ®9gbmmmm-
309000 0930 ®Ybsdgbhymo g3mbmangy-
Mo 9603369mmos. bygommzbymo abhgmagpo,
Machine Learning (ML) @y Internet of Things (loT)
- (0996mammagngon 9x3H3Mamosdn nbhgamo-
30obamznb bLogoMmyogd 8603369MMM356 QQO-
6obbyMm MabyMLYOL. Labynbn 3odndhomyMo O
008nboMg bom3dgMmoznm bofMmggdn, MMAMIdN3
o30300M90mM0ns  Hgdbmmmangonb ©abgma-
30L0 O godmyqgb900LbMb, obomzamabbnbyod-
™3 9730™Mg09mM0 93mbmanggmo sb3gghgons
(0963..., 2016 [3]; MYBsba..., 2021 [4]; Bogymo-
69..., 2022[5]).

03939, 06330h0300L  IOMYBds  (,00m-
0905“) (ROI) bsdL yL333L 03 Hygbmmmgnyma
nbhgaMmognob g3mbmadnggm Logmibmabybo-
M0sbmasL. xggH3Maob mzobgdob Foydsmogby-
ogmon  doMm3s, 3MMEIYJH0gmmonlb FodMEo
o bamabbob goydzmdgbads 063930 oEdNM
ROI-Lb, Mo3 gyobbdmob MmI g3mbmdngyMma
LoMEqdgMO dMYBoHgds 393d0M7d M boM-
3900 (omnbn, 2009) [6]. 3MMAaL nbHgbLoyMa
3MmEgLgonL v3hmMTdhndsEns 063930 dMmMBNL
boMz9000L EBMA35L o M3gMoEn M0 9x99H0-
306moOnL godMmEob (ybgbam..., 2020) [7].

9993390 3Mgmonb  m39Mo3ngdonb  TsbIhodn-
M90s, bgmb yPbymdL Hggbmemanym abthg-
3Ma30oL. Hggdbmemgns LodYoMydsL ddmazL
999339(H3M990L gooxraMmomamb mez300bm0 M3g-
Mo30900, 33900 doMmmb dgho Mom@gbmodab
030 o d90mBMB 650MAL YJBMM GoMmomm bY3-
996906080, ML J9I3o3 NDMEYOS d70mMbo-
300 s dmdggdnsbmos (bgbhyzn..., 2022 [8];
39Moma..., 2009 [9]) (nb. b9gds 1).

93mbmangyMmo 9993900 oM sMmab BMan3z0
o oIM3NEIOYMNY 330D, MMZMMNEI
m39Mo300b 3sb3®Hod0, 06dgaMomydyman b3gEn-
x039M0 Hhgddbmmmgagngdn s sMbyo Mo d3dMNL
©0659030 (3038-hsb3mboRa..., 2020) [10]. dgo-
Mg d5m30b 398D 3M9g0L dgndmgds 8994060m
3Mmomadgdn, MMIMIO0E ©30300Mx07M™MNY
00609900MM39 H9gbmemmangdnob bymadnbob-
30MIMOoLMb. Fom gbogoMmmgdsm x0bsbLY-
Mo dbsMmEodgmab 399dob0d3700 s LyOLoENY-
00 93MmbmadnzyMmo boMmmymMygdnb EbsdmMy35©
(gnmMmgsd3neman, 2020) [11].
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L3JJBY 1. 3IBIO3MIMOAN 0)3638IPMM3IT OIIEMILMBNTSNL PIB6IMBE3NL I3MEMBN3IMO

dL3JJOIO() ©Y JILI3ZIBN

fyohm: bggdo 9909303909000 338mhab dogh

LBo3MxdOL o Fobznmo-
M9dol, MmMIgmoE  ©olze3dnmMgdymos  H9g-
bmamgngoob  ©obgMmazobmab, obg3g  og3L
93Mmbmdn3yMn 890093900 (500gs0ds..., 2014)[12].
™My60390Mm39 Hggdbmanmgngdab gedmygbgdab
m3®hndndsgnobmznb b3gEnoM0dYdYmn  bLES-
3mgo0b bogoMmygds dmombm3zb goM3zgymon
bofMmzgoL, MMAMO0E 38390M907 MmNy LALBS-
3mm 3Mmamednonb 8997003900bs o gobbm-
M309madsbmob (Ag3n3n, 2007) [13].
H99dbmmmgangon sdngMmadlb 05dsMdY 3m-
639M96303L. 030 LOdPOEMYdL 3dmM3Lb BIRYH3-
M990L 86oMAMMB  LogMmmodmmabm LhHobomM-
H90mob dgLodsdnbo boamabbob 3MmMYyghHgoon,
3o099xmogbmb 0Mybnbgn o FobobmMmzng-
mmb 9x89JH0s60 BoMmzadHnbaymn bhMa®haangon,
M3 063930 03DMOL goRIMOIMYOSL o 9g3Mbm-
9039M0 990mba3mMgdalb BMELL (33d0Mabods-
M0..., 2016) [14]. dmMboEgdmMs 363MNBALS s by-
om3bymo 0bMgmadbhob godmygbgdom, dsdMbL
H969630900L MgamyM CMMAn Esag)bnbs o
dgLoddnbn MyognmMgdnlb dgbodmgdmmods 89-

898390 3MIM
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RYH3M9900L LadZaMyxosL vdmy3L M3HNBTNDIENY
3993900mb x33LgonLb bHMH93z0gdL O ooydgm-
d9bmb BmBggd036mods (L0939, 2012) [15].
bobgmdboggm 3mamobhngds ©@o ToMyaymo-
M90gmo  AsMmAmM  obLY39 Bo3mgbob obEybL
hadbmmmannb 93mbmadnzyMm B89093J0dy 99-
RYH3Mgmdadn. 3maohngs, Mmdgmoz dbsmb
3996Mb H9gbmaemangdob nbHgamainob, ydmy6-
39mymxab 306s6LYM Bobomobgdsb o bymb
76ymob nbm3zo30900bmM30L bgmboymMgm goMma-
dmbL, opdzmdgLgoL ™Mobodgmmzy Hgdbmenm-
30900L godmygbgdnb 93mbmangyM 9x3gJdH0o-
BmdsL (sgmdmmy..., 2019 [16]; 6300939, 2022 [17]).
IRMM Ramom g3mbmdoggm 3mbhajbhdo,
9983h3Mamdsdn Hogbmemmangdnlb 0bhgamo-
300 bganb 6ymoL g39ybob g3mbmangym gobgn-
00M90sL. LOdYTom dEaNMonL 899860, B}IYMH3-
Mmob 3MmEYdhgonb godMmomn MnMxdmads
o 030MNL sbomo LYadxbHgdnL gohgbo sMab
903Mmo3mbmangyMmo  LoMZgdgma, MMAgMN3

308mb399mo0s 398yhH3Mamonb Hadbmanmgny-
M0 3o6300m3Mg00m (ymabo..., 2021) [18].
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93mbmadnggmo Jg93g00 IMd30mMAbMN3n o
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