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6586030l 5B rYoEmds. LodoMmmM39 ™o 53353 EGHNMMOL bgdEGHMMOL 5JGrIoEMdS
2396306MdgOME0s  IM35¢6DMI0Egd0sb0  BIJBHMMPBom,  OMIgdoE  TImoEegL
L9dBHMOHOL A96300056M9d5L, LELKYOLIMM b39M9b0EHIELS s J39Ybol TozMMg3MbmIozwmE
LEodOMMBSL. AbmREom Jolid@sdoo 2000 Fgarl 390g3Hgmdols s 933539 GIO0L
§o00mgds 89oybs 125 b GHmbsl (26% 533539 @GHMGS, 74% 093BF9ms), 2023
feoobmgol 30 dosefjos 188 Aawb GHmbsl, boosbsi 52% 53353 GO 3gmObymdgdTo
0oM3MmgdME  3OMmEI305Hg dmEol, bmwm 48% mg3bFghHeby. dbmxzeromdo 3
00056HEYY 3930 90530560Lm30L fyarolb dobo®mgdo MHBOHMb3gwymagb bmggwmeo
300l LsdMoerm JmbIsMmgdoL esbermgdom 20%-b. 2030 ferobmzol IoEmdMmOmdOL
dog6Hh  dmbdoMgdemo  mgzbol mGo  dgledgo  LHmMgo 933931 GHHMol
0919Mbgmdd0@sb 0dbgds  ImfmgdMmo, Mog ©IMPL  AEWMBIWNGHO  LELYYOLsMM
MLOBODOMIOOL  29MbFBHI® 99393V, 933939,  OHMYMOG  BOMEPMAOIOO S
936m3039Mo  LobGHgdgdol Loddombo, LsFoMmmgdl  sHEGdIMO  FJOMEMEMYOE
00MIsL, Losg 3om3z5¢olfjobgdmwo 0dbgds ,wmexo BMHob® (Blue Growth)
3606(3039%0.

365JBH03Nwo  m35ebsbMOLom, 33wg3zs 3olvgbmdL  J3gybol [obsdy Tse
MOzl godmfzgzol - LogsFMm  ©gxBo3EoGOL  89930MmgdsLks s LalvyObsmm
MbOBODOMYOL. 2024 Gl Logo®omzgermdo Fbmem gs9obmwo mgzbol 0d3memEds 13
200L  Bebob  dosefos  (LodoMmzgml  LEIGOLAHOZOL  gMMmzbyemo  Lsdlobwy®o).
5QR0WMBIM030 d3HMO 509367365 50l PITMI0IOO 0I3MOEGDBY (033G EOL
fowo dmwm 5 ol as6353¢mdsdo 86-88%-05). s0b0dbMwo 5x3gMbdL oMol
396300000905L, LEROBOL J398 5949b9gdL LELYOLsMM MEROMDBMYOSL s ¢0MB>390L
1535FOM EIBOEOAL. M93HB3MOMMIEHIO0L 033mMEHFGI (33090 3MO0GHO3I0L FoBsMmYds
L5300 gdal dobgdL J399obal 8gsdoMml LS3sFOHM ©IBOEOGHO s F9ddbol sbowo
L5dMTom 5QPOYVO.

083mMGH09933gwo  Fo®3mgdol  bGHoIMEWoMmIPBdOLmMZzoL  Lobgwdforma,
LogMMSTMGOLM MEMY60Bs30gd0L (FAO, EU) dbstsFgdoom, 90048535 ,LogoMmgganmls
9339399 GOOL 3™ 2563056530l 2024-2028 Fengdol LEHGMoEYR0, BMIwol
00053500  M6H0gbGH0M0s  FoMmImgdol bMoxgH  goHOm@s. 3330l 9GS MBSL
5d@0gMgdl  mgdols  JgLodsdolmds  LogoGmzgEml 933539 EGHNMMOL  BEYMOO
396300006Mm900L 2024-2028 {engdob Ladmgdgom 3980b 89-3 (533539 GHVIMoL Fomdmgdol
00050  3gonmEadol  ©bgMags o  93MEMYoMMs  JoBsbdghimbowo  sboero
000500 gdqd0L  gob30maMgds), 99-5 (533939 GHMOOL MRTo sbowo Loffo@dmm
LobBgdgdol  Fgddbs s  9OLgdMo  LobGHgdgdol  ImEMboBszos) ©s g7
(53353790 @¥6530 bom3909LM 3MogdGH030l M3MTgDbEHYdOL F9ddbs) FoBBYdIMH.
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LgdBHmOOL 93mbmd03MMo 989dGH0BMOOL s65gobo 939690, M [omBmgdols
boMx 900l ©oglo bsfowo 0g3bol 153398Bg dmOL. s©0bodbwmeo dormomgdl, HmA
0036339933090 Ho@dMgdol Fo@Bo@gds ©sdm30gdvIM0s SER0WMdM030 1533900
§o03mgdolL gob30maMgdals s BgdbmEwmaom® 9mEgHboBoEos®y, Mog 995030MYdL
53300099390 qdsl 033OEGH0MGIY Lo339dDY.

509bs, 330935 bobosmgds  domowo  Lydg3boghm s 3MogBH03Mo

sd@mowmdom. dobo 999agd0 36083690 m3s60s 93393 EGHMGWEo  gmMbgmdgdoL
00bgLIIMEYEgBIOL  MYMOOMEO  Fo5BMIOOLMZ0L, b3y dOBBEILOL  FbstHsdFIMO

300G030L5 5 3M5gdGH03v9wo MH93mIgbwozogdol 8gdvdsggdolbm3zol.

33930l doBsbo s s9mEs6gd0. 6558MMI0L JoBsbos LdsmzgEmdo sOGLYdLIEO
06@9blomeo  mg3BLsdgbo  FgmEObgmdgdol  d0BbgLIM©gMadol  Fglfogeols s
3033wgdbmeo gxaligdol aboo bgdEm®ol 989gG0sbMdsHy dmddgo 93mbmdozm®o
BogdBHMMIOOL 56500 O IMYOL FEYMIPO FIBZ0MMYOOL, 3MbIMHIBEMBIM0BMBOL
BOHEOLy s 003mOGHTIIE3wIwo  FoMmImgdol  LGodMwomgdolomzol  LsFomm
LEHOGIP0Y0 H93MmTYbsE0gd0L 898993539ds.

50 30BboL FoLor93500 ILELYYIE0s T9BEYRO STmEs6gd:

0YMOH0-090MEMEMR0YM0 bgmd3wgdol sbser0Bo - 033mGEHFYI33WIO
3oGozol  Tgbobgd  sMLgdMo  bsdggbogmm-mgmOmomwo  ©s  3MegdGH03vYwo
000MIg00L Fglfogems. 93393MGHOOL LgdBHMOMB ©35360MHYOMWO MYMOHOYEO
0oboemgdols o 9330M0Mwo  Bmbo3gdgdol sdmTsgzgds. 533939 EGHVIGVICNO
099960bgmdgdol  30BbgldMEgmgdol 1b3g30xB03oLs s MsbsdgEMm™M3y 93mbmIozmHo
90MIgd0L LoLEYIoEH0DEF0S;

LodoMMNZgXML 533539 ENMGOL LYdGHMOOL OsFBMLE03S - §39456580 sOLYdWEO
06¢9bLomemo  093BLedgbo FgMbgmdgdol ™Msbsdgrmmag dMIsMYMdOL, Lofs®dmm
L0ddEszMYgdOLs s B0DBBILOL LEHGWIBHMGOL 33w gdubmmo Fgxsligds (sefgdomo
LBOGOLE03S, SWOT sbsewobo, PESTEL sbscnobo);

39JBHMOME0 5BseoBo s MY gds - 93MmbMIgGHMm03o IMPILOMHGIOLS
©5  9mb®G9-390ml  bodweogool  gsdmygbgdom  0bGHIBLomGo  FoHdmgdol
9989d3056mdBYg 3mddgo JoM0mMIEO BodGHMMmGBoL 250m3wgbs, J0BYB-090gamdIM0Z0
393906900b Ggbfags s om0 gog3wgbols M30LGdMO30/MoMm©IbmMdIM030 Tgi3slsgds;

Lootgem  353MHmd0L  ©obsdozol 331935 - LodoGM3gmb M9g3Bol dsBsMbY
93H3600MJGHg00L 00306 G-gdL3mO ol 0653030l FgLfHogamo,
00363533090 gdol  boMolbol  asblsbwzds  (300vBOMB3gwYmaol
0583969090, LogoFMmm  dorsblo, 3gHxobosw-30603dsbol  0bpgduo (HHI)) o
5QROMdM030  0bFIPLOMMO  FoMdmgdol bBEOEOL  bsbxby  033mMHEHTGI3w g0
FoM3mgdol 3m@Habioswols Gg@sligds;



00BbgLAMEgEgdol 498mf393900L  0YbEGHOBoEOMDds - 0bGgblom™o
096OBgmdgd0L  IEaMs@mdOLs s  3Mb3MMIBEMBIMm0s6MdOL  sFsmargdol  dobbom,
2®LYdMo BoBBILIMPIEOL 0IBEBHORBOEFOMIGdS S 93MmbMTOIHO, JIMWLWMAOMO S
LME305EM0 9B9JEH06MBOL sbscrobo (Triple Layered Business Model Canvas (TLBMC) -
1530560 B0BBYLIM©IEOL GHowrm);

51336900 @O MY3MmTYBI30gOOL  BMOTMEOGMYDdS - 330930l TIPIAS©
00090wo  ©sb3zbgdol  Loxgmdzgwby,  Lgd@B™OOL  gx39gIBHOBMBOL  A5BMEOU,
Lo0b3gLAHOEOM  F03D0EZIEMBOL  5ToYdOL,  LogdMgm  bogsFOHMm BBl
390X MdgLgdoL,  033mMEHTYI33wgEo 30030l  bywdgdfiymdo  Fobswswgdgdol
B0OHI0MYDS.

33930l ™mdogdBHo s Lsgsbo.  33amg30L  mdogdBos  LagoGomggermls
9335399 G9IOH0L gdBmMo, 390dm, dslsdo dmgddgo 0bEgblowyo GHodol mg3zBledybo
0gmMbgmdgdo,  GegmMz  J399bol  sgMmmLbMGLIm®  MLIBOMbMIdOLS s
0036339033090 FoMHINMgdOL 35630050900l 3mG9bzoMo daBobo.

330930l Logsbos  0bBHablom®mo 53393 EHOmwo  Fgcmbgmdgdols
00BbgLEIMYEgd0, Fomo BMBJ0mboMgdol I9dsboBdgdo, Lafs®Imm 98gdE0sbmdsbY
0g0g0  93mbMT03MMO  FodBHMMIdO ©S ©oMROL  3MB3MMI6EHWBIG0sBMdOLS o
003OGRB33gd0L 3mGbE05E0l 5350egdol LEHMIGIFOIO B0ToM00w)gdGdO.

33930l IgmEemEmyos. 658GMIJo  Esbsboyero JoBbols s sm3sbgdOL
0obofg3o  godmygbgdmos 33930l  3M33gdum®o, dghgmemo dgomeo (Mixed
method), 5680000930 M-49635OGHGBoMO  LGHGIBJ00m  (Sequential Explanatory
Strategy), ©m39o3 98195905 LobEH 9N oML S 59M00557dL G0y g MEIOL:

1. 0gmM0ME-090mEME@®MA0O0  sbswoBo - BodoMs Lodgaboghm o
9390099099H0  OEBIMHOGHWIOOL  bseoBo  WoGIMeBHMMoL LobEgdmGo dodmboergol
PRISMA-U (Preferred Reporting Items for Systematic Reviews and Meta-Analyses)
399mygbgdom. PRISMA-U 99000 d9Lsdangdganl beool 33¢093900L 0©gb@onosomgdob,
9gehg30Ls @5 godmygbgdol,  3oBG0MZOOL  3GmEglo  ogmb  LobEGgdMe©
©M3m396BH0MIOMo, Mo3 9300908l 03gMIMgdL.  Fgbsdsdolbo  oEgMeGWIHOL
0©96G0B0E0MIdOL J0Bbom odmygbgdwen 0dbs Scopus, ScienceDirect s JSTOR-ob
Lo3g36096HM BBYdO. BLMOE0g s ,BoEMOLRIMO WOGHIMIGMOOL” (LsTMNSFOMdM
96396003900, bBSGOLEBH03gd0 s Lb3s) 65O, Mg 533939 GHWMOL bLgggMmdo bdoMa
NBOM 5JGHMPWIM05, 306 5350J80MMHO 3MBE03530900. 50boTBMmo Lolstygdem
500mBbs  3gbgxgevyemo  obLEGMMAgbGHOL - LsdIM0sBo BOBEYLIMPYOL  GHowml
(TLBMC) 996Bg30bmgzol. s0bodbmmo  doamds beool  bsdgsboghm  33wgzol
LobMmMdsLS s MBOHB3gEYMEL Job gLodsToLMdLL LogMmSFMOHOLM 1B IBEIMEHIOMB.
51939 5818535 FgMM30 LBHSEGHOLEGH03MNMO FMbo3gdgdo (LogdsMmZggEml bBsGolGo3ol
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960369900 bEALILYOO (LEJuEBHIGO), AMBWOM BB30, F5gOHML LYELICOLS S LEBOL
99669Mmdob MmG60Bs30s (FAO) s bbgs).

2. b9dBHMOMWO EORBMLEH0IS O LAHMIBIROMWO sbscrobo - 0b6EHBLomGO
93%Lodgbo 99vMbymdgdol msbsdg®mgy 9eaMds™gmdoby s d0BbgL-LEOHMJEHwMOL
A9bobfogaro  godmygbgdvyeos: SWOT sbsewobo  (bgdBm®mol dwogho ©s LybGo
dbsM9900U, Igb5degdMdYBOLS S LEBOHMHYJdOL 0 bEHOROEOMYdIOLM30L) s PESTEL
sbosewobo (85365693l (30039900, 930bm3o3Meo, beEosMEO,
3936mE@ma0MG0, 93MEMROMMO0 s LETMMEYGIM030)  BoJBHMMYIOOL 253w gbol
99Lox35Lgd).

3. 93mbm3gEBHm03Mwo s Fomgdo@olzeo IMmEIWoMgds - 33930 ©o9RBIdbs
LoduBo@ol 2017-2024 §engdol Mmoo 9(300390L. 359mygbgdwge odbs smfig@omo
LEBOGHOLE03S PoMIMgdOL FMEMEWMBOL, LEbYMBdMOZ0 Fgdsygbermdols s MYoMbmwo
23965f0qdol  Ggbobfagws@. FoMdmgdol  gx3gd@0sbmdsby dmddgo  Fod@mMmgdol
om©IbmdM030  Fgx3sLgdolomgzol  asdmygbgdmaos:  93mbmdgEmozmo  sboerobo
(00%9b-0993mdM030 353006900l LLEYIBs© s  doBomso  93mbmdozMmo
©939M30bsbFBHJOOL 2530gbol slsblbgws) s dmbEY-35GMl LodwMsios (doBbYL
36m39Lgddo  sMLYdIMO  MoL3gdOLy s 0bFHYBLOMGmO  FoMdMmgdol  9BgIEH0bMdIbY
9tg09000 306050 §3MbMI0ZMMO God@mMIdoL 4odmgzwgbols dobboom).

4. LogoMgm  353MMdOLs 5 05BOOL 306370963 bsM0sBMBOL  sbsewobo -
093B360MmMIAHIO0L  B3BMOLy s 033MOHEHTIMI0EIOGdOL  Fglsbifogans
399mygbgdvgeos b39E0RB0 NGO 0bEOIsGHMEMYd0: MZoMBOHWB3gEymgol dsbgzgbgdgwro
(50030®dH030 Fo63M9d0L Fowol gsblobea™s dmbdsmgdsdo), 39M830bosw-306H3ds60b
060gdbo (033mOEHOL 363EgbEME00LS s BBEMOL Jmfgzeomdol IglsgslgdEs®) s
LogoFMHm  Borsblol  sbsgrobBo  (9udmMEGH-083mOEHOL  ©obsdogol 331935 OOHMOM
3036039000).

5. 30BbgldmEgmgdol 00 bEH0B03530s s sbsEoBo - FoMgdMEo Jmbsoigdgdol
A®00baMosgool  (Triangulation) bsdveegdom 0IbGHOBOEOMOS s ddsbscrobs
93%0L  3gmObgmdol doBbgbol Fsemzol dmgmgdo. 0b@gblbonmo dgm™mbgmdgdol
000 M50Md0L Fglolifogars 4odmoygbgds LsddMosbo dBobbgldmogwol Gowwm (TLBMC),
o3 39obbdmdl FomBmgdol sbsgrobBl Led gobbmdowrgdsdo (93mbmdozwdo 6y,
93MMR0vIOH0 d6Y, L3095 NGO T6Y).

6. 3mbo390000 F9a6MHM3905 S ©FFo390s - 33¢930L Loxgw9d3zgEl FoMImogbl
LogoMmm3gemb BESEGOLEGH030L gHM36wgo LEALobwGMOL, oM9gdmb oE30LS s Lmgwol
099960bgmdoL LsdoboliBMmMmL dmbsigdgdo.

36mdwgdol  dgbfsgeol 9EaMmBsGgmds. 933937 GHMGOL  LgdGmmdo
083638983390 FoMmdmgdol 496300056905 s dBoBBYLAmMEIWwgdol 9BgIG0sbMdOL

33935 09bs8gmmzg  g3mbmdogzm®o  d93boghgdol  gBm-ghmo  sdGHsGo
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0005MHMEgdss.  3MMmdgdol  dgufogerol  dEMToMmgmds  dgodegds  @soyml  Led
doM0M© S139J¢o:

1. ogmGomwo  dsHolbo  @s  003mMGHIF33WIo  3nwoB0ogds -
003mM 39033090 3mo@0gol  LEHMoGgaorwo  360d3690mds  saMmmbslryGLsm™
L9gdBHmOTo gobboweos 3slozmbo s MsBsdgEmM3zg 93mbMIoLEYdOL bsdMM™mIgdTo.
3QR0MOM030 FoMImgdoL bEodomgds LogsMgem dm3gdoLysb sE30Ls s LwOLSMOL
Ms3OMObMYGOOL  goMobE0s. 0935, 93393 GHNMOL L3Y30R035L00b FodsGmgdom,
003mMGIG033wgwo  FoMdmgdol  989gBH0sbmds  bloMo  ©sdMm300gdvY0s
39950 ma0ME FDotdsLY s FoMmTmgdol dolidEsdolb g3mbmdosby.

2. 0b®gblbommo  93393WGHMOOL  d0BBLIMmEggdo - LsdggbogHm
@oGIHGMT0 33€0g3900L JFYHYLMdS BMILOOIDYWOs FIWIIN Lo3ombgdby,
0520w0m5©, mg3bol  bo33z9dvg, Fywolb LobEgdgdby, s 9608369 mdLS o
Lobgmdgdol 1393080353059, 00300005 33€93900,  GMIwgdog  dgobfagarol
9339390 GOMEo 99wHbgmdgdol 93mbmdogm®mo 89wga05bmdol 3owdxmdalgdslbs s
LEAHOMIGMOME 30300690L. 51939, 93009 MMmEIBMdOM GOl 33193900, MMIWIdO3
9Y4OHbMds MomgbmdM0ogz 390m©gdL s blbol doHgH-89gamdBHOMBL.

3. 5©30wMdMH030 3MmbAIJLAHO - LodoMm3zgEwmdo 833531 GHWIOHOL  IMROL
393910 s139dBHdo M8gbody JoOmzggwo Ig3bogMol B5dMmMITos gobbowwo,
083d 3OMdGIol Fglffogeol aMBotgmds 5Molo3ToMOLOS. sOLYdMWO 33¢93900
d0M0MOEI©  gbgds MROL  BmPs  S0fgMsl, 9g3BolL Bmdghgdol  domermaow®
530L909)MHx0gdLs s BHMIOEoo  (9JuGIBLOMMO)  TgHbgMdGOOL  SbsEOBU.
33093900 560L BMRTIBEMWOo Lsbob. sMado 03390090 339E0TBOGFOIM0 JSOMIOOL
903030 ©I8oE0GHO ©d Isgl  Lsbfogergdwgddo dgbodsdolbo  BMbsdgbEvMo
Logob3obosmngdm  3MMaMmsdgdol  bogamgdmds. 2024 Herobmgol  damdsmgmds
890335@s 933532 GHVOOL JHMZENO LAOGIYOOL IGHIOEIVON, BB>3 33Eg39d0
MBO®  JoBsbFodoMmnro s Fggady  mM0gbBHoMgdImo  Mbs  gobomb.
001bgs350 oMol  F08sMm  FBsMEO  06BHIMILOLS, WYY 9 SOLYIMBL
3033gdbmeo  653MMIgd0, G@Iwgdos 0bEHIbLlomGmo  FgMbymdgdol  3mbEHgJuGTo
omE9bmdM®030 330930000 0900900l 309mygbgdoom 23955Bo0HgdL
00BbgLIMEYEgdoL 99%39dGH05bMdSL. b99m50b0dbwosb 299m30bsty,
3603369wm35605 OMameE3 gMm3bmwm, obg LogMmsdmn®olcm ©mbyby mgmGowwmwo
3MEbol  Lobmgbo  gd3oMomm  Imbs3gdgdmsb. gl doamds  bgwl  dgmGymdl
Logds®mnggumdo 06 gblor®o 533939 GMEOL 3963000009000 o
003mOGHRBO33wgdoL  39ML3gdE03900L  Fg3b0gM s  ILEdMMYdO  BaMBMmL
0999abosb.

303mmgbs. LodoMm39mb 533539 ENMGOL byJBHMMTo B0 (5FOWMIHOZ0)
Jo03mgdom 033mMHEBH0L 98gIGH0sbo Bsbo33wgds s MKl RGO LMoo M-
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93060303960 456300560905 GgLodegdgEr0s 565 9guBIbLOYMO Lafo®Bmm FsMPHMdGIOL
DOEOm, 550900 MHRMIMH030 3:63g6EHM300L, GHYbmmmyom®o 0b@Egblogogzsgools
(06m3530M6G0 LoLEYIYOOL BIMR3S) S 39MEHOI>YIHO 063 JAMSFOOL (5EFOWMIMGOZ0
1533900 05BOb 4963005Mds) dbom.

bsdgaboghm  Losberg. 33930l dgbogdvyero  Losbang  BaMmBstgmdl
Lodommzgermb 5335399 GHIMol  bgdBmmdo  033mME39933w g0 HomBmgdol
30¢9b3oswol  3md3wgdu®  Tgbfagamsls s 06GgblomGo  Igm@bgmdgdol
00BbgLIMmEIgdoL M3GH0TobBoEool 3HgdoL Ig3bogMve LbEdMmgdsdo. 39Mdm:

1. 659GM@3oLb  GoMagddo  @o@GHIMsGWOOL  LobGHgdnmo  dodmbogol
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(2000-2023) (2020-2023)
DO LbEHNVOWMMOs, MBS
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991669gmdgd00m (65%). BHdMO IgMbymdgddo ffywol Bgrs3omol BsMHmMMdO OO,
033d 06¢9BLOMEO 3H9dbmEma0gdol Bo3zegdmdol asdm 3MMEYYdEowmmds 3gd@osmby
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General description of the thesis work

Relevance of the Dissertation Topic: The relevance of the aquaculture sector in Georgia
is driven by multidimensional factors encompassing sectoral development, food sovereignty, and
the country’s macroeconomic stability. On a global scale, total fisheries and aquaculture
production stood at 125 million tonnes in 2000 (with aquaculture comprising 26% and capture
fisheries 74%). By 2023, this figure escalated to 188 million tonnes, with aquaculture accounting
for the majority share at 52%, while capture fisheries receded to 48%. Worldwide, aquatic
organisms supply approximately 20% of the average animal protein intake for over 3 billion
people. Furthermore, by 2030, aquaculture systems are projected to provide two-thirds of the fish
consumed by humanity, solidifying the sector's role as a cornerstone of global food security.
Aquaculture, functioning as a symbiosis of biological and economic systems, necessitates an
innovative methodological framework that integrates the core principles of "Blue Growth."

From a practical perspective, this research addresses a critical challenge confronting the
nation: mitigating the trade deficit and ensuring food security. In 2024, Georgia's imports of
frozen fish alone reached 13,000 tonnes (National Statistics Office of Georgia - Geostat).
Consequently, domestic demand for fish and seafood is heavily reliant on foreign supply, with
the import penetration rate fluctuating between 86% and 88% over the past five years. This
profound structural dependency hinders sectoral growth, compromises national food security, and
exacerbates the trade deficit. Implementing robust import substitution policies within the fisheries
sector would enable the country to stem foreign exchange currency outflows and stimulate
domestic employment.

To incentivize import-substituting production, the state - in collaboration with
international organizations such as the FAO and the EU - formulated the “Sustainable
Aquaculture Development Strategy of Georgia 2024-2028,” which targets a fivefold increase in
production volumes. This dissertation aligns directly with the specific objectives of the
Sustainable Aquaculture Development Strategy Action Plan of Georgia 2024-2028: namely,
Objective 3 (Implementation of sustainable aquaculture production methods and the development
of ecologically viable new pathways), Objective 5 (Establishment of innovative production
systems and the modernization of existing infrastructure within the aquaculture sector), and
Objective 7 (Formulation of best practice frameworks in aquaculture).

An analysis of the sector's economic efficiency demonstrates that the vast majority of
production overheads are attributable to aquaculture feed costs. This indicates that the success of
import-substituting production is heavily contingent upon the development of domestic feed
manufacturing and technological modernization. Such advancements are critical to mitigating the
current structural dependency on imported, frequently high-cost feed alternatives.

Research Aim and Objectives: The primary aim of this dissertation is to analyze the
economic determinants affecting sectoral efficiency through a comprehensive evaluation and
diagnostic study of existing intensive aquaculture business models in Georgia. Concurrently, the
study seeks to formulate strategic recommendations required to foster sustainable development,
enhance competitiveness, and incentivize import substitution within the industry.

To achieve this overarching aim, the following specific objectives have been established:
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—  Analysis of Theoretical and Methodological Foundations: To examine existing scientific,
theoretical, and empirical approaches regarding import substitution policies; to process
theoretical literature and empirical data pertinent to the aquaculture sector; and to
systemize the specific characteristics of aquaculture business models alongside
contemporary economic paradigms.

—  Diagnostics of Georgia’s Aquaculture Sector: To conduct a comprehensive evaluation of
the current state, production capacities, and corporate frameworks of intensive
aquaculture operations within the country utilizing descriptive statistics, SWOT analysis,
and PESTEL analysis.

—  Factor Analysis and Modeling: To identify the key economic variables influencing the
efficiency of intensive production systems using econometric modeling and Monte Carlo
simulations, thereby evaluating the causal relationships and quantifying their qualitative
and quantitative impacts.

— Investigation of Foreign Trade Dynamics: To analyze the import-export dynamics of
seafood products within the Georgian fish market and quantify the degree of import
dependency using the self-sufficiency ratio, trade balance metrics, and the Herfindahl-
Hirschman Index (HHI); additionally, to assess the capacity for import substitution driven
by the scaling of domestic intensive production.

—  Identification of Business Model Challenges: To identify prevailing business models and
evaluate their economic, ecological, and social efficiency using the Triple Layered
Business Model Canvas (TLBMC) framework, with the ultimate goal of enhancing the
sustainability and market competitiveness of intensive aquaculture enterprises.

—  Derivation of Conclusions and Formulation of Policy Recommendations: To synthesize
the empirical findings of this research in order to construct actionable policy proposals
targeted at optimizing sectoral efficiency, enhancing investment attractiveness, improving
the foreign trade balance, and fostering a supportive ecosystem for import substitution.
Object and Subject of Research: The object of research is the Georgian aquaculture

sector, with a specific focus on its operating intensive aquaculture enterprises, viewed as a
foundational pillar for enhancing national agrifood security and driving import-substituting
production development. The subject of research encompasses the operational mechanics of
intensive aquaculture business models, the economic variables dictating production efficiency,
and the strategic pathways required to elevate the industry's competitiveness and import
substitution potential.

Research Methodology: To achieve the defined research aim and objectives, this study
employs a comprehensive, mixed-methods research design utilizing a sequential explanatory
strategy. This framework is anchored in a systems approach and integrates the following
methodologies:

1. Theoretical-Methodological Analysis: A systematic literature review of scientific and
academic literature was conducted in strict accordance with the PRISMA (Preferred Reporting
Items for Systematic Reviews and Meta-Analyses) guidelines. The PRISMA framework ensures
that the identification, screening, eligibility, and inclusion processes are systematically
documented, thereby minimizing selection bias. To source relevant literature, the Scopus,
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ScienceDirect, and JSTOR scientific databases were utilized. Furthermore, an extensive analysis
of "grey literature" (governmental reports, institutional statistics, etc.) was conducted, as it
frequently offers more immediate, sector-specific insights into the aquaculture domain than peer-
reviewed academic publications alone. This approach proved highly instrumental in selecting the
managerial tool-the Triple Layered Business Model Canvas (TLBMC). This methodological rigor
enhances the empirical validity of the study and ensures alignment with international scientific
research standards. Additionally, secondary data from the National Statistics Office of Georgia
(Geostat), the World Bank, and the Food and Agriculture Organization of the United Nations
(FAO), among others, were synthesized.

2. Sectoral Diagnostics and Strategic Analysis: To evaluate the current operational status
and corporate architecture of intensive aquaculture farms, two strategic tools were deployed:
SWOT Analysis (to identify sectoral strengths, weaknesses, opportunities, and threats) and
PESTEL Analysis (to evaluate the exogenous impacts of macro-environmental forces, including
political, economic, social, technological, environmental, and legal factors).

3. Econometric and Mathematical Modeling: The empirical analysis is based on Geostat
time-series data spanning the period 2017-2024. Descriptive statistics were used to assess
production volumes, species composition, and regional distribution. To quantitatively evaluate
the determinants affecting production efficiency, the study utilizes regression analysis (to
establish causal relationships and isolate the impact of key economic drivers) and Monte Carlo
simulations (to map operational risks and assess the stochastic variability of core economic factors
influencing intensive production efficiency).

4. Foreign Trade and Market Competitiveness Analysis: To evaluate the structural
dynamics of the seafood market and quantify import dependency, specific trade metrics were
introduced: the self-sufficiency ratio (to determine the domestic production share relative to total
consumption), the Herfindahl-Hirschman Index (HHI) (to evaluate import concentration risks and
subsequent market vulnerability), and a longitudinal trade balance analysis tracking export-import
dynamics over time.

5. Business Model Identification and Analysis: Through data triangulation, the prevailing
corporate governance and operational models within the aquaculture industry were identified. To
rigorously assess the sustainability of these intensive operations, the Triple Layered Business
Model Canvas (TLBMC) was deployed, enabling a multidimensional evaluation across three
distinct strata: the economic layer, the environmental (ecological) layer, and the social layer.

6. Data Collection and Processing: The empirical foundation of this research is
constructed from primary administrative datasets obtained from the National Statistics Office of
Georgia (Geostat) and the Ministry of Environmental Protection and Agriculture of Georgia.

Current State of the Research Problem: The development of import-substituting
production within the aquaculture sector and the evaluation of business model efficiency represent
critical, highly contemporary domains of economic inquiry. The existing literature on this subject
can be categorized into three fundamental dimensions:

1. Theoretical Foundations and Import Substitution Policy: The strategic significance of
import substitution policies within the agrifood sector is extensively debated in the works of both
classical and contemporary economists. The literature generally demonstrates that stimulating
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domestic production serves as an essential mechanism for cushioning against exogenous shocks
and guaranteeing food security. However, within the specific context of aquaculture, the viability
of import-substituting production is heavily conditional upon technological readiness and the
realization of economies of scale.

2. Business Models in Intensive Aquaculture: The predominant share of scientific
literature in this domain focuses on isolated technical parameters, such as nutritional feed
formulations, hydrological systems, or species-specific biological requirements. Conversely,
holistic studies investigating structural linkages and systemic frameworks to optimize the
economic performance of aquaculture operations remain rare. Furthermore, there is a notable
scarcity of research utilizing advanced quantitative methodologies to isolate and explain
underlying causal relationships.

3. The Domestic Context: In Georgia, certain dimensions of the aquaculture sector have
been examined by national scholars; however, the overall state of research remains insufficient.
Extant studies are largely fragmented, primarily restricted to generalized sectoral descriptions,
the biological traits of fish breeding, or the analysis of traditional (extensive) farming systems.
Operationally, the sector faces a acute deficit of qualified human capital, exacerbated by a lack of
fundamental higher education programs tailored to this discipline. While the institutional
landscape evolved with the ratification of the National Aquaculture Strategy, designed to catalyze
more targeted and objective-driven research, a critical literature gap persists. To date, no
comprehensive study has deployed quantitative empirical methodologies to evaluate business
model efficiency within the specific context of intensive aquaculture operations in Georgia.

Consequently, there is a clear academic imperative to synthesize national and
international theoretical knowledge with localized empirical data. This integrated approach will
establish a scientifically grounded framework to guide the development of intensive aquaculture
and assess the long-term prospects of import substitution in Georgia.

Hypothesis: Effective import substitution through domestic production and the
sustainable socio-economic development of Georgia’s aquaculture sector can be achieved not by
the extensive expansion of production areas, but rather through sectoral concentration,
technological intensification (the implementation of innovative systems), and vertical integration
(the development of a local feed base).

Scientific Novelty: The scientific novelty of this research lies in its comprehensive
examination of the import substitution potential within the Georgian aquaculture sector and the
scientific substantiation of optimization pathways for intensive aquaculture business models.
Specifically, the novel contributions include:

1. Methodological Refinement of Policy Frameworks: Utilizing contemporary systematic
literature review protocols (PRISMA), this study examines the characteristics of import
substitution policies and identifies the structural advantages of an integrated protectionism policy
for Georgia as a small, open economy.

2. Comparative Business Model Typologies: The study evaluates global and domestic
aquaculture development trajectories and emergent trends. Through comparative analysis, it
systematically delineates and characterizes distinct aquaculture business models.
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3. Quantification of Market Vulnerability: By evaluating the foreign trade balance of the
Georgian aquaculture sector and computing the Herfindahl-Hirschman Index (HHI), this research
quantifies the threshold of import dependency within the seafood market and defines the empirical
boundaries for domestic scaling through intensive production.

4. Integration of Multidimensional Sustainability Frameworks: The study characterizes
existing domestic intensive fish farming models and their developmental prospects. A key novelty
is the integration of the Triple Layered Business Model Canvas (TLBMC) into aquaculture
planning, facilitating a synchronized evaluation of economic, ecological, and social impacts.
Furthermore, utilizing SWOT and PESTEL analytical tools, it maps the macro-environmental
determinants and structural vulnerabilities of the sector, substantiating the strategic imperative
for risk-mitigation mechanisms in intensive trout farming.

5. Stochastic and Econometric Modeling: Grounded in quantitative metrics from
operational domestic aquaculture farms, an original econometric model was constructed to isolate
the impact of various operational and economic variables on enterprise productivity. Additionally,
the study applies Monte Carlo simulations to the aquaculture sector to assess the financial viability
and economic resilience of intensive production systems under uncertainty.

6. Evidence-Based Policy Alignment: Based on the empirical bottlenecks identified, the
study formulates and substantiates targeted recommendations that bridge theoretical scholarship
with applied industry development, directly aligning with the state's strategic agenda.

This comprehensive approach bridges the gap between academic theory and empirical
practice. By synthesizing economic calculations, technological innovations, and environmental
responsibilities, this research establishes a robust framework for the development of import-
substituting aquaculture in Georgia.

Theoretical and Practical Value of the Work: The theoretical value of this research is
established through the formulation of a methodological framework for import-substituting
production within the aquaculture sector. Specifically, it enriches agrarian economic theory by
introducing a systemic analysis of intensive aquaculture business models - a domain previously
under-researched in the Georgian scientific literature, which has historically favored descriptive
biological and agronomic studies. The synthesis of econometric modeling, Monte Carlo
simulations, and the TLBMC framework sets a new academic precedent for multidimensional
sectoral efficiency evaluations. Consequently, these findings serve as a theoretical foundation for
future scholarly inquiries into food security, import dependency reduction, and high-tech
agrobusiness development.

The practical value of this study is highly applied, offering actionable insights across four
primary axes: For the Business Sector (Producers): The optimized business models developed
herein provide aquaculture managers with practical frameworks to enhance operational
efficiency, optimize cost structures, and elevate market competitiveness. For State Institutions
and Policymakers: The empirical analysis of import penetration and the subsequent
recommendations offer a data-driven foundation for formulating sectoral policies, designing
targeted state-subsidy programs, and refining national import substitution strategies. For
Investors: The integration of econometric forecasting and stochastic risk simulations enhances
market transparency, thereby mitigating information asymmetry and facilitating data-driven
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investment decisions in intensive aquaculture systems. For the Academic Environment: The
interdisciplinary methodology employed provides contemporary primary material that can be
integrated into higher education curricula for agrabusiness, agrarian economics, and business
administration programs.

According to the research goal and objectives, the work has the following structure:
Introduction

Chapter 1. Theoretical-Methodological Foundations and Global Economic Trends in
Aquaculture Sector Development

1.1 Theoretical-Conceptual Foundations and Economic Discourse on Import Substitution Policy
1.2 The Role of Aquaculture in Global Food Security: Trends, Dynamics, and Prospects for Blue
Transformation

1.3 Evolution and Classification of Business Models in Aquaculture: Strategic Aspects of
Sustainable Development

Chapter 2. A Systemic Study of Georgia’s Aquaculture Sector: Market Dynamics,
Econometric Modeling, and the Institutional Environment

2.1 Structural Analysis of the Georgian Seafood Market: Statistical Overview and Market
Dynamics

2.2 Econometric Modeling Framework of Aquaculture Production: Panel Data, Variable
Specification, and Hypothesis Formulation

2.3 Macro-Environmental Analysis of Aquaculture Operations and the Political-Legal Aspects of
Sectoral Development

Chapter 3. Assessing the Viability of Import-Substituting Aquaculture and Business Model
Development Potential

3.1 Business Model Analysis of Georgian Aquaculture Farms: Economic Parameter Modeling for
a Typical Family Enterprise

3.2 Analysis of the Aquaculture Business and Pathways for Management Strategy Optimization
via the Triple Layered Business Model Canvas (TLBMC)

Conclusions and Policy Recommendations

References

Appendices
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Main content of the work

The first chapter of this dissertation, titled “Theoretical-Methodological Foundations and
Global Economic Trends in Aquaculture Sector Development,” is dedicated to tracing the
evolution of import substitution policy theory, assessing the growing significance and
international role of the aquaculture sector, and establishing a theoretical framework for
aquaculture business models.

1.1 Theoretical-Conceptual Foundations and Economic Discourse on Import Substitution
Policy - The opening subchapter comprises a comprehensive investigation into import
substitution policies. This section examines the strategic dimensions, historical evolution, and
macroeconomic impacts of import substitution on national economies. Synonymous and
interrelated terms within the literature are identified and conceptualized, including import
substitution, inward-looking trade strategy, and import substitution industrialization (IST).

The research traces the origins of import substitution policies back to the late 18th century,
incorporating classical perspectives such as American statesman Alexander Hamilton’s seminal
“Report on Manufactures.” It further reviews the contributions of economist Friedrich List, who
posited that while free trade primarily benefits highly advanced economies, developing nations
must actively shield their "infant industries." List’s work delineates four distinct phases of
economic development: Incentivizing the consumption of imported commodities, Initiating
domestic manufacturing under state protection, Achieving full supply capacity within the
domestic market, and Transitioning into an export-oriented economy.

Expanding on these protectionist paradigms, economist Raul Prebisch emphasized that
market forces alone cannot ensure the structural progress of developing nations. Mirroring
Prebisch’s view, Swedish scholar Gunnar Myrdal argued that governments must systematically
restructure national import frameworks. Although both Prebisch and Myrdal recognized the
execution flaws inherent in historical import substitution policies, they continuously opposed the
premature reduction of import barriers in developing economies. Concurrently, economist Celso
Furtado conceptualized import substitution industrialization as an indispensable mechanism for
structural transformation to mitigate technological dependency. Conversely, Professor Dr.
Tianbiao Zhu contends that while a nation may achieve short-term economic gains without
establishing import-substituting sectors, it will ultimately lack a resilient, self-sustaining
industrial base.

To maintain academic objectivity, the dissertation contrasts these supportive frameworks
with the arguments of neoclassical critics and opposing economists: Estonian economist Ragnar
Nurkse advocated for a policy of "balanced growth." American professor Albert Hirschman
argued that protectionist proponents were often “reluctant to acknowledge the intrinsic link
between imports and subsequent industrialization.” Professor Neil Dias Karunaratne highlighted
that excessive state intervention invariably leads to bureaucratic inflation, rent-seeking behavior,
and the misallocation of resource capital.

By the mid-1960s, mainstream economic discourse shifted its focal point from import
substitution to export promotion. Neoliberal economists conceptualized free trade and export
promotion as the only viable alternatives to ISI, arguing that open trade pathways facilitate
knowledge spillover and technological transfer. Under this paradigm, nations should concentrate
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on exporting commodities where they possess a current comparative advantage, rather than
artificially developing sectors for future export potential (Krueger, Balassa, Amsden,
Shafaeddin).

The literature demonstrates that both import substitution and export promotion entail
specific structural advantages and constraints. Import substitution is instrumental in laying the
groundwork for domestic industrialization, whereas export promotion deepens integration into
global value chains. The primary advantages of an import substitution policy identified in this
study include: The stimulation of domestic industrial clusters and local job creation; Reduced
vulnerability to exogenous macroeconomic shocks; The acceleration of internal market
innovations.

Furthermore, this section highlights the macroeconomic multiplier effect driven by
domestic production development. Relying on "superfluous imports" exacerbates the risk of price
volatility and induces capital flight. On the other hand, the benefits of export promotion are
characterized by increased foreign exchange reserves, enhanced competitiveness in global
markets, and expanded access to international logictics and global supply chain networks.

A subset of economists posits that, chronologically, import substitution in any given
industry naturally precedes export promotion. Moreover, a dynamic policy mix of import
substitution and export promotion can be deployed across different sectors at varying intervals
(Krugman, Young, Streeten). Crucially, contemporary scientific discourse emphasizes the
promotion of competitive import substitution. This entails strategically selecting sectors
characterized by high, inelastic, and stable demand in both domestic and international markets.
To illustrate the efficacy of this combined approach, the dissertation analyzes the historical and
empirical case studies of the United States, Japan, South Korea, Thailand, and Turkey.

Numerous studies by Georgian scholars have substantiated the critically low level of self-
sufficiency in agrifood products within Georgia. Consequently, accelerating domestic production
and reducing import reliance are identified as the primary remedies to this systemic vulnerability.
Currently, agrifood imports exceed exports roughly threefold. According to data from the Global
Alliance for Food Security, 26.6% of the Georgian population (approximately 1 million people)
experienced moderate or severe food insecurity between 2022 and 2024.

In his article “Import Substitution and the Country’s Economic Security,” Georgian
economist Zviad Beshkenadze explains that an import substitution policy aims to build a self-
sustaining economy by strengthening domestic production and replacing foreign goods with
competitive, accessible local alternatives. Similarly, Professor Gulnaz Erkhomaishvili, in the
publication “Priorities of Georgia’s Economic Development,” outlines the core objectives of
Georgia’s agrarian policy, emphasizing the absolute necessity of replacing imports with local
production. Erkhomaishvili positions the development of agriculture, the food processing
industry, and the fisheries economy as urgent national priorities.

Georgian academics consistently point to the need for a comprehensive, dual-track
approach that simultaneously drives import substitution through domestic production while
maximizing export incentives (E. Kharaishvili, M. Suknishvili, E. Lekashvili, G. Kraveishvili, G.
Erkhomaishvili, I. Natsvlishvili, P. Koguashvili, N. Chikladze, T. Utnelishvili, et al.).
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A review of the literature on import-substituting economic policy indicates that this
domain is undergoing a profound transformation. For a small, open economy, an import
substitution policy should not be conceptualized as a blunt or absolute ban on imports. Instead, it
must be understood as structural diversification achieved through a technological leap, executed
via a framework of integrated protectionism. This involves backing domestic production while
simultaneously enforcing rigorous quality standards, thereby securing future export potential. In
historically successful economies, import substitution served merely as a preparatory phase for
export-oriented industrialization. At the contemporary stage, import substitution policies do not
imply isolationism; rather, the key to success lies in capturing the "learning-by-doing" effect
coupled with stringent monitoring of state subsidies.

The second subchapter of Chapter 1 examines the trends, dynamics, and strategic
significance of the aquaculture sector within the broader context of global food security. It
conceptualizes the core substance and structure of aquaculture as one of the most dynamic sectors
of the "Blue Economy." Aquaculture is defined as the cultivation of aquatic organisms under
controlled conditions, spanning both inland freshwater bodies and marine environments
(mariculture).

The study emphasizes that this industry serves as a sustainable alternative to the wild
capture of aquatic organisms in open waters. The dissertation analyzes the fundamental
divergence between traditional capture fisheries and aquaculture, which manifests primarily in
governance frameworks and control mechanisms. Capture fisheries remain dependent on natural
biological reproduction cycles, resulting in a low degree of management control, whereas
aquaculture is characterized by high operational control through thoroughly managed lifecycles.
While the primary risk vectors for capture fisheries stem from resource depletion and climate-
driven ecological variability, the aquaculture sector confronts distinct challenges, such as
biosecurity and disease outbreaks, market volatility, and intensive capital expenditure (CapEx)
requirements.

Table 1. Strategic priorities for aquaculture development and determinants of
multidimensional economic benefits

Argument Justification

Mitigating wildlife | Aquaculture serves as a proactive instrument for environmental
population  declines and conservation. Establishing stable market supplies is imperative to
grant overexploited wild populations the necessary recovery time and
ecological space to regenerate. Consequently, the aquaculture system
functions as an essential structural buffer against ecological collapse.
Enhancement of Global Food | Aquaculture-derived products serve as a primary source of high-
Security and Dietary | demand, essential biological proteins. By ensuring a resilient and
predictable supply of animal protein, sustainable aquaculture
functions as a critical determinant in meeting the nutritional
requirements of a growing global population.

Economic Resilience and | In contrast to capture fisheries, which rely on a volatile and depleting
Rural Employment | natural environment, controlled aquaculture minimizes market
disruptions associated with resource scarcity or climate-induced
stock migrations. Furthermore, in resource-constrained regions,
aquaculture can serve as a viable alternative to traditional land-use
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practices, thereby improving localized socioeconomic indicators.
Ultimately, the sector generates stable, high-value employment
opportunities within rural and coastal communities.

Integration of Technological
Innovation, Management,
and Scientific Research

As a form of controlled agrarian activity, aquaculture facilitates the
systematic integration of scientific research and technological
innovation to optimize production efficiency. By providing a highly
regulated environment, aquaculture serves as a reliable source of
biomass and acts as an indispensable testing ground for the successful
implementation of blue biotechnology advancements.

Climate Change Mitigation
and Coastal Zone Protection

The cultivation of finfish and bivalve mollusks requires significantly
fewer land resources and generates a lower carbon footprint
compared to terrestrial livestock farming, particularly cattle
production. Against the backdrop of global demographic expansion,
aquaculture plays an instrumental role in delivering sustainable
protein solutions, thereby alleviating anthropocentric pressures on
high-emission agricultural sectors. Furthermore, sustainably
managed coastal ecosystems function as resilient natural barriers,
protecting localized communities from the adverse impacts of rising
sea levels, flooding, and storm surges.

Enhanced Governance and
Regulatory Control

Unlike wild capture fisheries operating in open-ocean environments
where monitoring and enforcement present severe logistical
challenges, aquaculture facilities are subject to localized, highly
targeted governance frameworks. Through formal licensing
mechanisms, regulatory authorities can mandate specific
performance metrics and binding standards governing environmental
impacts, animal welfare protocols, and waste management practices.

Source: Compiled by the author based on FAO Guidelines for Sustainable Aquaculture (FAO, 2025).

The research explicitly delineates the causal relationship between global demographic

expansion and the structural necessity of aquaculture development. Given that wild fisheries
stocks are experiencing a steady contraction (demonstrating a $-0.84\%$ CAGR over the 2020-
2023 period), aquaculture emerges as the sole viable pathway to satisfy escalating global demand.

Table 2. Developmental Dynamics and Comparative Compound Annual Growth Rate
(CAGR) Analysis of the Aquaculture and Capture Fisheries Sectors (2000-2023)

f::::ll; (l)undGrow th Compound Annual
Sector Rate (CAGR) for ((;Cl;gvétll;) for Rtal:: Comment
;'(‘);3 Period 2000 |, iod 2020-2023)
Growth is stable, slowing
0, 0, >
Aquaculture +4,94% +4,60% lightly in 2020-2023.
Experiencing stagnation. The
Fishing -0,11% -0,84% decline has accelerated over
the last 3 years.
Growth in total production
Total o o has been sustained, despite
production TL77% +1,84% the decline in the fisheries

sector.

Source: Compiled by the author, based on data from the Food and Agriculture Organization of the

United Nations (FAO).
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Data from the Food and Agriculture Organization of the United Nations (FAO) confirms
that in 2020, for the first time in history, aquaculture production surpassed wild capture fisheries
in volumes destined for direct human consumption. This structural shift has persisted: by 2023,
aquaculture's share of total output reached 52%, a substantial increase from a mere 26% in 2000.
According to the FAO’s “Blue Transformation Roadmap,” the sector is projected to experience a
35-40% expansion by 2030. Furthermore, to maintain global per capita aquatic food consumption
at 2022 levels (20.7 kg per capita) through 2050, the current aggregate supply must expand by 36
million tonnes, representing a net increase of 22%.

The analysis reveals a stark regional imbalance: Asia dominates the sector, accounting
for 71% of global consumption, with aquaculture constituting 85% of domestic fisheries
production in China. As the world's largest producer, China maintains its market dominance;
according to recent data, its aquaculture output grew by 4%, while wild capture yields remained
stagnant. In contrast, the European Union - where production is heavily concentrated in four
member states (Spain, France, Greece, and Italy) - exhibits a profound structural reliance on
foreign supply, importing approximately 60% of its total consumption. The primary impediments
to the market competitiveness of European aquaculture are identified as high operational
expenditures (OpEx) and stringent regulatory constraints.

Table 3. Global Aquatic Bioresource Market Architecture — Integrated Indices of
Production, International Trade, and Consumption (2022)

Category

Indicator

Total global production (quantity) (excluding
algae)

185.4 Million tons

Total global production (value) (excluding
algae)

472 Billion US dollars

Production: Fishing

90 million tons

Production: Aquaculture

94.4 million tons (including aquaculture farms
(on land) — 62.6%, mariculture (in open waters)
—37.4%)

Total volume of international trade

(turnover/value)

195 billion US dollars

Demand: Global consumption

165 million tons

Demand: Per capita consumption

20.7 kg/year

Trade: Top 5 Exporters (by value)

1. China; 2. Norway; 3. Vietnam; 4. Ecuador;
5. Chile.

Trade: Top 5 importers (by value)

1. USA; 2. China; 3. Japan; 4. Spain; 5. France.

Total employment (primary sector)

61.8 million people

Source: Compiled by the author based on data from the Food and Agriculture Organization of the
United Nations (FAO, 2024).

Aquaculture is no longer merely a supplementary branch of fisheries; it has evolved into
a primary and the most consistently growing component of the global food system (4.94\%
CAGR). The depletion of traditional capture fishery resources and global demographic expansion
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render the further expansion of the sector inevitable. However, maintaining an equilibrium
between production efficiency and environmental standards remains critically important for
sustainable development, constituting the core challenge of the "Blue Transformation."

The third subchapter of Chapter 1 addresses the evolution and classification of business
models within aquaculture. It examines the core substance and development of the Business
Model (BM) concept. A business model is defined not merely as an operational roadmap, but as
the organizational logic that bridges technological potential with economic outcomes. The
analysis delineates the following evolutionary stages of this concept:The initial phase and the
inception of the term (1957, Richard Bellman);The conceptualization of the business model as a
managerial tool (1975, Ed Konczal); andlts modern treatment as a dynamic system of
interconnected activities (2010, Raphael Amit and Christoph Zott).The study highlights the role
of Schumpeterian theory at the intersection of "business models" and "innovation," alongside the
perspectives of scholars Nicolai Foss and Saebi Shinas regarding the nexus between innovation
and imitation. The final section provides a granular analysis of Swiss business theorist Alexander
Osterwalder’s "Business Model Canvas" (BMC), which comprises nine interconnected building
blocks: customer segments, value propositions, channels, customer relationships, revenue
streams, key resources, key activities, key partnerships, and cost structure.The research
underscores the necessity of modifying this traditional framework and introduces the application
of the Triple Layered Business Model Canvas (TLBMC), developed in 2016 by researchers
Alexandre Joyce and Raymond Paquin. This model integrates economic, environmental, and
social layers. The theoretical ideology of the framework is anchored in John Elkington’s Triple
Bottom Line concept, which posits that corporate success must be measured across three pillars:
economic performance (Profit), environmental stewardship (Planet), and social equity
(People).The TLBMC framework represents a horizontal and vertical integration of these three
dimensions: Horizontal integration is manifested through the logical alignment of the nine
components within each individual layer (economic, environmental, and social). Vertical
integration ensures cross-layer alignment; for instance, the "Key Partners" component in the
economic layer must correspond systematically with "Supplies and Outsourcing" in the
environmental layer and "Local Communities" in the social layer. Ultimately, this model
facilitates business model optimization by driving sustainability-oriented changes and structural
innovations.

A significant portion of this research is dedicated to developing a typology and conducting
a comparative analysis of aquaculture business models. The dissertation presents a multifaceted
classification of aquaculture models, categorizing them by environment, production intensity,
water circulation systems, and production cycles, as well as modern operational frameworks. A
comparative analysis of these models is conducted across key economic, biological, and
ecological indicators.

Furthermore, the study formulates 14 core arguments demonstrating the strategic
importance of identifying and analyzing business models. These models are crucial for: Economic
sustainability and risk management, Value chain assessment, Smallholder farmer development,
Streamlining licensing procedures, Enhancing access to financial capital, Facilitating new
collaborative B2B opportunities, Driving Gross Domestic Product (GDP) and tax revenue growth,
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Informing public policy planning, Optimizing supply chains, Generating employment and
developing workforce talent, Diversifying agricultural sectors, Implementing emerging
technologies, Improving social environments, and Optimizing resource utilization and
environmental sustainability.

The section concludes that commercial success within the aquaculture sector is
determined not merely by biological processes, but by a accurately identified and sustainable
business model. Transitioning from intuitive management practices to data-driven modeling
increases operational predictability, minimizes operational and capital expenditures
(OpEx/CapEx) risks, and ensures the macroeconomic competitiveness of the industry. Ultimately,
the contemporary aquaculture business model is defined as a complex, dynamic system that
strategically aligns economic profitability, environmental stewardship, and social welfare.

The second chapter of this doctoral dissertation focuses on a systemic analysis, market
dynamics, and structural nuances of Georgia's aquaculture sector. Specifically, the first
subchapter addresses the systemic evaluation of Georgian aquaculture, examining its market
dynamics and institutional environment. The research delineates the distinct evolutionary phases
of aquaculture development in Georgia: The Soviet period (1930s-1950s), post-Soviet structural
degradation (1990s), and the rehabilitation phase (2000-2010s). Notably, since 2021, the National
Statistics Office of Georgia (Geostat) has published an annual report details the operational
characteristics of these holdings.

An analysis of this reporting data reveals an acute market asymmetry between small-scale
household farms and commercial enterprises. Household operations constitute 90% of all
aquaculture holdings, while commercial enterprises account for the remaining 10%. This structure
exposes an efficiency paradox: despite controlling only 25-27% of the total water body surface
area, commercial enterprises generate nearly 40% of the aggregate sector output. The productivity
index of commercial enterprises (1.38) is 1.6 times higher than that of household operations
(0.86). This elevated efficiency among commercial entities is driven by intensive production
methodologies and economies of scale. Conversely, the low productivity of household operations
stems from technological obsolescence and resource fragmentation.

The dissertation further analyzes structural threats to the sector's long-term sustainability
linked to the demographic profile of its workforce: 52% of farmers are aged 45-64, and 29% are
over 65. The involvement of young people (under 25) is minimal (approximately 1%). The sector
is characterized by an abundance of experienced but aging farmers. Workforce aging and the
acute deficit of young professionals impede the adoption of modern technologies; without
intergenerational succession, this raises the risk of localized industry collapse.

Additionally, the sector exhibits sharp gender disparities: men manage 93% of
aquaculture holdings and generate 88% of total output. In terms of productivity, specialized
entities whose primary business activity is aquaculture play a critical role, accounting for 84.3%
of'total fish production. This empirical evidence confirms that the commercial core of the industry
is comprised entirely of specialized operators fully focused on intensive fish production.

The research indicates that aquaculture production is geographically concentrated. Five
primary regions — Samegrelo-Zemo Svaneti, Kakheti, Shida Kartli, Samtskhe-Javakheti, and
Adjara - collectively account for 80.2% of all operational aquaculture holdings. Regional
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specialization is distinct: Kakheti dominates in total pond surface area (72%), whereas Shida
Kartli leads in raceway tank systems (65%). Although pond-based enterprises possess expansive
water surface areas, their yield per hectare remains low due to a deficit in intensive production
technologies. Conversely, raceway holdings focus primarily on salmonid production (specifically
rainbow trout) and utilize flow-through river systems, which ensure premium product quality.
Commercial production is predominantly centered around three key species: Rainbow Trout
(Oncorhynchus mykiss): The clear market leader. It commands the largest market share due to
highly resilient demand across both retail supply chains and the Horeca (Hotel, Restaurant,
Catering) sector. Cyprinids (Carp family): Species such as common carp, silver carp, and grass
carp are primarily cultivated within extensive or semi-intensive pond systems. Sturgeon
(Acipenseridae): Sturgeon cultivation is expanding; however, it requires substantial capital
expenditure and features prolonged payback periods before achieving profitability.

An analysis of output dynamics shows that following a production peak in 2021 (2,861
tonnes), the sector underwent a contraction and has since stabilized at approximately 2,450
tonnes. Between 2017 and 2024, the Compound Annual Growth Rate (CAGR) for domestic fish
production stood at 2.32%. This growth rate is low, particularly when evaluated against domestic
inflation and escalating aggregate demand. Given that consumer and tourism-driven demand for
fish is outpacing production - supported by a robust market realization rate of 93.8% in 2024 -
the 2.32% domestic growth rate implies an expanding supply deficit that is increasingly offset by
imports. Furthermore, this expansion is driven primarily by the organic growth of existing
smallholder farms rather than structural modernization, underscoring a systemic lack of
innovation and technology transfer across the sector.

An evaluation of 2024 farm-gate prices indicates that the average price for aquaculture
products stood at 12.7 GEL per kilogram. To analyze real price volatility, 2024 nominal prices
were adjusted against the Consumer Price Index (CPI), using 2017 as the baseline year (2017 =
100$). The deflation analysis reveals that the real value of most fisheries products has decreased
over time. The sole exception to this trend is rainbow trout, which demonstrated market resilience
by securing a real value increase of 0.8 GEL per kilogram.

According to 2024 foreign trade registry data from Geostat, fish imports reached 15,959.9
tonnes. The longitudinal data indicates that import volumes do not follow a volatile trajectory,
but fluctuate within a stable band: Peak Volume (2017): 19,651.3 tonnesTrough Volume (2018):
14,727 .4 tonnes.

Despite global pandemic disruptions, import volumes remained virtually unchanged in
2020. However, a significant contraction occurred in 2021 (-9.6%), driven by supply chain
bottlenecks and a temporary contraction in domestic demand due to lockdown restrictions in the
hospitality and tourism sectors. In 2022, imports surged sharply (+26.6%), fueled by post-
pandemic economic recovery, accelerating tourism, and increased migratory inflows, all of which
drove up aggregate consumption.

The import mix is heavily dominated by frozen fish products, which exert strong price
competition on fresh domestic trout. Consequently, Georgia remains a net importer of seafood.
This position reflects not only a domestic supply deficit but also a structural cash leakage in the
national balance of payments. Absorbing an average of 16,000 to 18,000 tonnes of imported fish
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annually triggers a multimillion-dollar capital outflow to foreign producers - capital that could
otherwise be retained to stimulate multiplier effects within the domestic economy.

Within the scope of this research, import data was analyzed relative to key partner
jurisdictions. Quantitative assessments reveal the following distribution of market shares: Norway
maintains its position as the primary supplier (21.71%), followed by Turkey (13.51%) and Chile
(11.03%), with the aggregate share of remaining suppliers accounting for 14.15%. To assess
market structure, the Herfindahl-Hirschman Index (HHI) was calculated by summing the squares
of the individual market shares of each exporting nation. The resulting value, HHI = 1241, falls
below the 1500 threshold, thus classifying the import market as low-concentration. While the
market exhibits a healthy diversification of supply sources, the index value sits in close proximity
to the moderate-concentration boundary.

The share of imports in domestic consumption fluctuated between 84% and 91%
throughout the 2017-2024 period, settling at 86% by 2024. The market is characterized by a
systemic deficit in domestic production, reflected in a self-sufficiency ratio of only 14%. This
disparity indicates that local producers either lack the capacity to meet aggregate demand or face
significant competitive disadvantages regarding price points and/or product quality relative to
international suppliers.

As a result, Georgia functions as a "price taker" on the global stage. This profound
dependency on external supply chains renders the sector highly sensitive to currency depreciation,
international market volatility, and other exogenous shocks that directly impact the economic
welfare of Georgian consumers. Conversely, these metrics also highlight a substantial "market
vacuum" - a significant volume of uncaptured market share that signals vast potential for future
sectoral growth through the expansion of domestic production.

Table 4. Export-Import Performance Metrics

Year 2017 2018 2019 2020 2021 2022 2023 2024
Import (tons) 19651 14727 16408 16567 14979 18958 18310 15960
Export (tons) 1569 3928 1768 4170 760 919 1125 1549
Re-export (tons) 146 12 114 1305 85 265 359 300
Local production

2042 2381 2465 2072 2861 2792 2470 2453
(tons)
Total market

21693 17109 18872 18639 17840 21749 20779 18413
supply?® (tons)
Net import” (tons) 19506 14715 16294 15262 14894 18693 17951 15660
Domestic
consumption® 15895 8406 12062 9020 11273 14982 14356 11659
(tons)

6 Local production - import volume
7 Import volume - re-export volume
8 Domestic production + import volume - (export volume + re-export volume)

57



Sh; f i ts i

| 91% 86% 87% 88% 84% 87% 88% 86%
consumption’® (%)
Self-suffici

e. sufficiency 10% 18% 10% 14% 17% 13% 13% 15%
ratio? (%)

Source: Compiled by the author based on Geostat data.

A critical component of this study entails a comprehensive production cost analysis.
Georgian aquaculture exhibits a structural vulnerability due to its heavy reliance on imported raw
materials, which directly inflates production costs. Fish feed, which is almost exclusively
imported, constitutes 60-70% of the total production cost of fish raised in Georgia. The domestic
absence of high-tech, extruded feed manufacturing forces 100% of holdings to depend on imports
(primarily from Turkey, Greece, and European Union member states).

Because feed is purchased in foreign denominations, local currency depreciation
automatically escalates production costs, eroding the competitiveness of domestic output against
price-stable imported alternatives. Consequently, the pricing architecture of Georgian fish is
largely dictated by exogenous macro-financial factors. Furthermore, smallholder farms face
significant barriers when attempting to establish direct distribution channels with major retail
networks. This structural limitation forces a reliance on intermediaries, which substantially
compresses their final profit margins.

To secure high-yield strains - particularly within salmonid aquaculture - operators must
import fertilized ova, as local broodstock profiles frequently fail to meet modern performance
standards and lack sufficient disease resistance. Similarly, within the limited number of intensive
facilities, critical equipment such as water filtration systems, automated feeders, and aerators are
entirely imported, requiring substantial capital expenditures (CapEx).

In summary, the primary growth impediments restricting the sector include:Small scale
of production and technological obsolescence among smallholders; Workforce aging coupled with
low youth recruitment;Escalating production costs that diminish cost-competitiveness against
imports.Imported resources thus present a structural paradox: they serve as an operational lifeline
(without which production would cease due to a lack of feed) while simultaneously acting as a
market barrier (since low-cost imported end-products diminish the incentive for local farmers to
scale and modernize).

Future sector development is critically contingent upon strategic interventions:
establishing domestic feed manufacturing, driving product value addition, consolidating holdings,
fostering agricultural cooperatives, accelerating technology transfer, and expanding intensive
farming via modern frameworks such as Recirculating Aquaculture Systems (RAS) to
exponentially improve productivity. Georgian aquaculture stands at a pivotal transition point,
necessitating a structural shift from fragmented, intuitive management toward planned,
technology-driven, and business-oriented operating models.

The subsequent section of the dissertation develops an econometric analysis of
aquaculture production, outlining the underlying specification logic. The objective of this

9 Net imports / (domestic production + net imports)
10 Domestic production / (Domestic production + import volume - export volume)
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empirical inquiry is not to establish strict causal inferences, but rather to identify structural
associations and directional trends within the industry.

The baseline Geostat time-series data spans a relatively brief horizon (2017-2024),
resulting in limited degrees of freedom. Within an 8-year observation framework, introducing
additional explanatory variables restricts the degrees of freedom, rendering a standard time-series
regression statistically invalid. To mitigate this constraint, a panel data approach was deployed,
expanding the observation pool to 50-60 data points. This significantly enhances model
robustness and statistical reliability.

Aggregate output volume (measured in tonnes) was selected as the dependent variable
(Y). This approach is methodologically superior as it isolates the dependent variable from
inflation shocks and price volatility. To simplify coefficient interpretation, a log-linear
specification (log-level model) was applied, allowing the estimated coefficients to be interpreted
as percentage changes.

Hypotheses Framework:

H 0 (Null Hypothesis): The selected explanatory variables have no statistically
significant impact on aquaculture production volumes.

H 1 (Alternative Hypothesis): The selected explanatory variables exert a statistically
significant impact on aquaculture production volumes.

Sub-Hypotheses by Variable:

H_1.1: Pond surface area exerts a statistically significant impact on aquaculture output.

H_1.2: Raceway tank surface area exerts a statistically significant impact on aquaculture
output.

H_1.3: The primary orientation of aquaculture activity exerts a statistically significant
impact on output.

H_1.4: The volume of compound feed utilized exerts a statistically significant impact on
output.

H_1.5: The production expenditure index exerts a statistically significant impact on
aquaculture output.

H 1.6: The operational longevity of the aquaculture enterprise exerts a statistically
significant impact on output.

Diagnostic and Evaluative Metrics:

Adjusted Coefficient of Determination (Adjusted R?): The primary metric deployed to
assess the model's relative explanatory power and goodness-of-fit;

ANOVA Testing and F-Statistic Significance (Significance F): Utilized to evaluate the
overall statistical validity of the joint regression model;

Coefficient t-tests and P-values: Deployed to determine the individual statistical
significance of each independent variable.
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Table 5. Results of regression model estimation

P — - n
Characteristic Pond area model Pool area model cavity ‘“gn; ANCE | Combined food model Aalwr;y d:muun Curren:narpendlrure

Model specification
R Square 0,91 0,82 0,59 0,60 0,06 7,91487EX10-5
Adjusted R Square S

Justed fSquare 090 081 058 059 004 0,03
Standard Error 0,35 033 0,67 0,57 0,95 1,01
ANOVA
Value of F-statistic 285,88 103,81 50,22 52,94 3.03 0,00
Significance level | 0,05, It is important ‘ 0,05, It is impartant 0,05, Itis important | <0.05, It is impartant Nm;g}fgmm Noe i":::m -
Coefficient | 0,5393 0,0923 0,0452 0,0024 | -0,0759 -0,0057
Standard error 0,03 0,00 0,00 0,00 0,04 0,05
P probabilicy 16,90 10,18 7.08 7.27 -1.74 -0,05
Povalue | <005, Itis important ‘ <005, It is important <005, Itis important | <005, Itis important Nm;ﬂﬁmm Nm.’::;um

Source: Compiled based on calculations conducted by the author.

The regression analysis delineates several distinct structural relationships. The aggregate
output volume of aquaculture displays the strongest statistical correlation with the spatial
characteristics of production facilities - specifically, pond and raceway tank surface areas. The
empirical results indicate that, ceteris paribus, a one-hectare increase in pond surface area is
associated with an approximate 53% expansion in aquaculture output. Critically, in commercial
practice, expansions in operational holding capacity rarely occur incrementally by a single unit,
but rather on a scale of dozens of hectares. Given the unique operational characteristics of the
Georgian aquaculture sector, these findings are highly logical from an economic standpoint. A
significant share of domestic aquaculture production relies on extensive or semi-intensive pond
systems, particularly within cyprinid cultivation. In these systems, operational scale is directly
contingent upon the spatial footprint allocated for fish husbandry; scaling this footprint expands
water volume and, consequently, aggregate harvestable biomass.

The model evaluating raceway tank systems yields particularly noteworthy insights. Here,
a one-hectare increase in raceway tank surface area is associated with an approximate 9% increase
in total aquaculture output. This result carries substantial economic significance, as raceway
systems are typically characterized by highly intensive production technologies that achieve
vastly superior productivity metrics per unit area compared to traditional ponds.

When analyzing aquaculture as a primary economic activity, the model indicates that a
one-percentage-point increase in this variable drives an approximate 4.5% expansion in
production volume. This empirical outcome demonstrates that the degree of professionalization
and commercial specialization within the sector exerts a critical influence on production scale.
Regions where aquaculture serves as the primary economic driver for operators exhibit higher
levels of technological literacy, superior structural organization of production processes, and
more proactive adoption of modern husbandry methodologies. Consequently, these specialized
operations achieve optimized productivity outcomes.

Another independent variable evaluated within the scope of this empirical inquiry - the
volume of compound feed utilized - also demonstrates a statistically significant correlation with
output volume. The results indicate that a one-tonne increase in compound feed utilization is
associated with an approximate 0.24% expansion in production volume. While the marginal effect
of a single unit appears modest, in practice, feed volumes are scaled by tens of tonnes, ultimately

60



driving a substantial cumulative increase in aggregate output. This finding aligns seamlessly with
the technological and nutritional specificities of aquaculture production.

Conversely, the remaining two factors evaluated in the model - operational longevity and
the current expenditure index - proved to be statistically insignificant. These results clearly
demonstrate that the primary determinants of production volume within the Georgian aquaculture
sector are heavily weighted toward physical capital assets and the level of technological intensity.
The study reinforces that future sectoral development strategies must prioritize not merely
horizontal land expansion, but the vertical deployment of intensive systems (such as raceways)
and the targeted commercial specialization of farmers.

The third subchapter evaluates the macro-environmental framework, policy-legal
structures, and economic dimensions governing the development of the aquaculture sector in
Georgia. The analysis opens by highlighting that aquaculture has recently emerged as a focal
point of national strategic planning, a shift formalized by the adoption of foundational strategic
policy documents. The research underscores that the nation possesses the necessary natural
endowments, basic infrastructure, and accumulated micro-level expertise within smallholder and
household farms.

Drawing on empirical data from the Food and Agriculture Organization of the United
Nations (FAO), the study establishes that robust governance is an indispensable prerequisite for
unlocking the sector's latent potential. Furthermore, the paper provides an evidence-based
argument for the necessity of primary state-led support mechanisms to stimulate sectoral growth,
highlighting the following strategic factors:

— Elevated Risk and Volatility: As an emerging sector, aquaculture is characterized by
systemic vulnerabilities, structural risks, and macroeconomic uncertainty.

—  Sector-Specific Biological Complexities: Operational management is intrinsically tied to
aquatic biodiversity, intensive cultivation, life-cycle regulation, and precise ecological
parameters.

—  Utilization of Common-Pool Resources: The sector relies heavily on common-pool
natural resources, necessitating high levels of corporate social responsibility (CSR) and
institutional transparency.

—  Inter-Sectoral Competition: Distinct inter-sectoral dynamics frequently generate resource
conflicts with established primary and secondary industries, impeding seamless access to
and optimal utilization of production factors.

—  Information Asymmetry and Governance: Amid rapid technological advancements and
market evolution, inadequate supervisory oversight risks inducing unmanageable sectoral
expansion. Long-term development requires dynamically updated, centralized databases.

—  Structural Disparities: The industry exhibits pronounced socioeconomic and gender
inequalities, which obstruct inclusive and equitable sectoral growth.

— Food Safety and Standardization Compliance: Penetrating both domestic and
international markets is strictly contingent upon rigorous compliance with national and
international sanitary and phytosanitary (SPS) regulations.
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—  Food Security and Public Health Outcomes: Given the high nutritional value of aquatic
products - which enrich human diets with essential micronutrients and bioactive
compounds - strategic support for aquaculture serves as a pillar for public welfare and
national food security, driving positive public health outcomes over the medium to long
term.

—  Trade Balance Optimization: Stimulating domestic production is vital to correct a
persistent structural trade deficit. High import penetration paired with low self-sufficiency
subjects the macroeconomic landscape to external shocks.

The study utilizes a PESTEL framework to evaluate the macro-environmental
opportunities and barriers critical to designing sustainable business models and optimizing the
national balance of trade. The analysis underscores the instrumental role of state initiatives,
specifically the "Produce in Georgia" program and the Rural Development Agency (RDA).
Modernizing farms with intensive infrastructure (such as filtration and aeration systems) is
financially unviable for small and medium enterprises (SMEs) without state-backed co-financing
mechanisms. Under the Deep and Comprehensive Free Trade Area (DCFTA) framework,
alignment with European Union standards initially increases bureaucratic friction; however, it
secures long-term export pathways.

This regulatory trajectory forces smallholders to adopt formal Quality Management
Systems (QMS), enhancing their market competitiveness. From a fiscal perspective, primary
agricultural production is exempt from personal income and corporate profit taxes - a critical
liferaft for small family operations. Consequently, while the fiscal environment is highly
favorable for intensive aquaculture development, state-led subsidy mechanisms demonstrate
relatively low operational efficiency.

The primary macroeconomic vulnerability stems from a near 100% import dependency
on specialized feed and veterinary pharmaceuticals. This exposure exposes operations to currency
fluctuations, which automatically inflate the cost of goods sold (COGS) during periods of national
currency depreciation. Import-dependent inputs and exchange rate volatility heighten financial
risk, while constrained access to credit lines impedes technological modernization. Therefore,
import-substitution economic policies must prioritize scaling production efficiency and tailoring
financial instruments to the cash-flow realities of smallholder farmers.

A clear positive consumer sentiment and escalating demand for locally sourced fish exist
in the market, driven by contemporary health and wellness trends. However, capitalizing on this
market opportunity is severely hindered by adverse rural demographics and youth out-migration,
creating acute deficits in skilled labor. To achieve successful import substitution, the sector must
sustain this social capital by ensuring consistent product quality and price accessibility.

Technologically, the industry remains overly reliant on obsolete flow-through systems.
Acquiring automated infrastructure involves prohibitive capital expenditures for the average
Georgian farmer. Furthermore, the scarcity of technical experts proficient in modern aquaculture
engineering remains a bottleneck. Advanced technologies minimize resource inefficiencies while
maximizing yield metrics. Synced with high-performance genetics, technological modernization
serves as the primary mechanism for import substitution.
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Although Georgia possesses abundant hydrological endowments, climate change presents
severe operational challenges. Critical increases in summer water temperatures induce
physiological stress and elevate mortality rates in fish stocks. Additionally, environmental
regulations enforced between 2020 and 2022 mandated the integration of water filtration systems.
While this new legal framework aims to standardize the industry, compliance places a heavy
financial burden on small-scale farms.

From a regulatory standpoint, the 2020 Law of Georgia on Aquaculture provided an
institutional foundation for the sector, introducing 20-year operational permits, water-body
zoning, and a formal framework for mariculture. However, the associated financial mandates -
such as fixed permit fees (200 GEL) and volumetric water regulation charges - are viewed by
industry experts as restrictive bureaucratic barriers that exert significant financial pressure on
smallholders.

In summary, the macro-environment in Georgia is structurally favorable for import
substitution only if smallholders successfully transition from extensive, low-yield operations to
intensive production models. Consequently, state intervention must pivot away from basic
financial subsidies toward facilitating technology transfer and building technical capacity, thereby
securing the long-term macroeconomic competitiveness of domestic aquaculture.

At the conclusion of the subchapter, a SWOT matrix synthesizes the structural
characteristics of the sector. Specifically, internal strengths include the country’s optimal
hydrographic and geographical endowments, a solid socio-economic baseline, and institutional
support mechanisms characterized by a liberal fiscal environment and robust, escalating market
demand. Conversely, internal weaknesses are characterized by systemic technological
obsolescence, structural input-resource dependencies, acute deficits in qualified human capital,
infrastructural bottlenecks, suboptimal quality standards, inadequate regulatory oversight, and
credit access barriers.

External opportunities reside in the development of mariculture, the commercial
deployment of innovative Recirculating Aquaculture Systems (RAS) - which decouple fish
production from regional climatic constraints - strategic import substitution, penetration of the
European Union single market, institutional capacity building, corporate branding (i.e.,
establishing a premium "Georgian Fish" brand identity), and commercial synergies with the
hospitality and ecotourism sectors.

In contrast, external threats encompass prominent macroeconomic and financial risks -
including foreign exchange volatility and rising input costs for critical factors such as feed and
energy - intense price competition driven by low-cost seafood imports from neighboring states
(e.g., Turkey), biological and environmental vulnerabilities, and inter-sectoral resource conflicts.

The SWOT synthesis demonstrates that while Georgian aquaculture possesses a resilient
natural resource base, its long-term commercial viability hinges upon systematic technological
modernization and the professional cultivation of specialized human capital.

Chapter 3.1 Operational Analysis of Georgian Aquaculture Business Models: Economic
Modeling of Typical Smallholder Farm Parameters - provides an empirical evaluation of the
contemporary state of Georgian aquaculture, which is currently undergoing a structural transition
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from traditional, semi-intensive paradigms toward formalized, commercial, and intensive
operating models.

There is no unified, explicitly formulated business model within the sector. The paper
focuses on the diverse characteristics of the enterprises. In terms of legal structures, sole
proprietorships (small-scale farmers) predominate, holding the largest market share. They lack a
rigidly defined business architecture and frequently operate as family-run farms, the majority of
which function merely at a subsistence or semi-commercial level. The study delineates production
cycles according to the specific technical requirements of cold- and warm-water species. The
manufactured output is positioned in the market as live and fresh fish, directly competing with
imported frozen products. Output distribution is primarily confined to live fish, with no additional
value-added creation taking place. However, alongside live fish, a number of medium- and large-
scale farms also produce caviar, which represents a significantly higher-value product.
Concurrently, fingerlings are propagated in a series of farms, with surplus yields being
commercialized. Nevertheless, the frequency of such instances remains minimal, failing to fully
satisfy the existing demand for fingerlings.

In terms of customer segmentation, the primary consumers of the fish farms are retailers
and intermediaries (indirect consumers), whose distribution channels comprise agricultural
markets. This segment accounts for 60-70% of total sales. Within the consumer base, the HoReCa
sector constitutes a distinct segment, particularly restaurants situated in tourist zones. These
represent relatively stable, seasonal consumers who procure fish from the farms as an intermediate
product. In this segment, value-added creation occurs (through the provision of culinary dishes)
prior to reaching the final consumer. The market exhibits both B2B (business-to-business) and
B2C (business-to-consumer) sales dynamics. Regarding caviar, its primary consumer base
consists of high-income local residents and tourists, with demand experiencing substantial growth
during peak tourist seasons and holiday periods.

The aquaculture labor market is characterized by a high degree of informality in small-
scale farms, contrasted with an increasing demand for specialized technical skills within large
enterprises. An average farm employs between 2 and 10 individuals (predominantly family
members), with supplementary labor being contracted seasonally during the food-fish harvesting
period. In large enterprises, this figure exceeds 15 employees. A substantial portion of sector
expenditures (24.6%) is allocated to hired labor compensation. Operational functions can be
distributed in various ways. Given the absence of a viable business model - and since, in many
instances, the business entity may not even be officially registered - employment contracts are
not executed (constituting informal employment), and functional roles remain provisional.
Personnel possessing specific technical expertise, such as ichthyologists - who play a critical role
in disease management and fish health issues - are absent from these farms. Their involvement is
one-time and limited to critical needs. Accordingly, veterinary supervision is a fragmented
process and not an organic part of the business model.

The process of converting fish into a marketable product and managing its supply chain
is typically overseen by the owner or manager, who, in many cases, also directly executes logistics
and sales operations. Regarding financial management, farms do not maintain permanent, in-
house staff and instead utilize outsourced certified accounting services on an as-needed basis. The
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management structure is frequently ambiguous, with governance processes heavily dependent on
specific individuals (the owners). These owners possess experience-based (empirical) sectoral
knowledge. The human resource base engaged in the sector is aging; operations are predominantly
managed by the older generation within families, whereas youth participation remains low, a trend
further corroborated by National Statistics Office of Georgia (Geostat) data. This factor induces
a deficit of innovative approaches and modern technological knowledge within the discipline. A
noticeable gender imbalance is observable within the workforce: primary physical labor (such as
pond cleaning and harvesting) is predominantly performed by men, whereas women are mostly
engaged in post-harvest processing and local marketing activities.

From a pricing and cost perspective, farmers exhibit a structural dependence on feed
importers. Escalations in feed costs directly diminish the competitiveness of domestic farmers,
against the backdrop of which the market positions of imported fish - primarily sourced from
Turkey and Norway - are strengthened. In the Adjara region, the population even crosses the
border to purchase fish in the neighboring state due to more favorable price offerings.
Furthermore, farmers confront a form of logistical competition with supermarkets, which
manifests as intense rivalry for shelf space and retail exposure. Delivering to large retail chains
necessitates ownership of refrigerated vehicles and adherence to a stable supply schedule.
Demand for local products naturally decreases during the activation of the marine fishing season
(primarily anchovy harvesting) from November to March, as the relatively low price during this
period drives consumer preference toward marine catches.

The marketing strategies of aquaculture firms are shaped by the cultural preferences of
the domestic market. Among distribution channels, the largest share is attributed to so-called
"farm-gate" sales, while farmers retain approximately 2-3% of production for self-consumption.
In the case of trout, a major portion of sales flows through direct marketing channels, wholesale
intermediaries (agrifood markets and farm-adjacent restaurants/agritourism hubs), and
supermarkets (first-level marketing channels). A certain segment of trout farmers operates
independent catering establishments, enabling them to bypass wholesalers and fully capture retail
profit margins. Only a minor fraction of production, approximately 1-2%, is exported, primarily
in the form of frozen trout through intermediaries. Approximately 10-15% of small-scale farms
utilize social media and establish direct communication with wholesale resellers via thematic
groups across various social networks. Conversely, large enterprises utilize social media
platforms (such as Facebook and Instagram) alongside branded packaging for promotional
purposes.

Given that market demand is high, the output prepared for commercialization is almost
fully liquidated (a fact likewise verified by Geostat data). Consequently, farmers approximate
their revenues by multiplying the current year’s market price by the volume of production
generated on the farm. Aquaculture farms do not maintain systematic expense accounting except
in cases of critical necessity. The paper delineates both capital and current expenditures. The
largest share of operational expenses is allocated to feed. Most farmers utilize imported high-
quality feed (such as Coppens, Skretting, among others), which is substantially expensive and
characterized by volatile pricing due to exchange rate dependencies. The average cost for 1
kilogram of feed across various fish species fluctuates within the range of 4.50-6.50 GEL.
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Notably, farmers procure feed on a monthly basis, which necessitates steady cash flow
availability. Furthermore, quite substantial expenditures are incurred during the acquisition of
fingerlings, the price of which depends on size and averages 0.50-1.00 GEL.

The paper proposes, in the form of a model, an intensive family trout farm located in
Adjara, which annually produces 20 tons of rainbow trout at market price. It engages in wholesale
and retail sales, predominantly employs family members, and its initial capital was acquired
through inheritance. The business model is predicated on the utilization of running river water
and is oriented toward creating a high-quality, ecologically clean product. The enterprise is
characterized by a family-type management structure, where family members constitute the core
workforce. In terms of legal status, the entity operates as a sole proprietorship. The primary
product is a 300-350 gram live rainbow trout, which commands a retail price of 15.00 GEL and
a wholesale price of 13.00 GEL. Wholesale sales account for 70% of the sales volume, retail sales
represent 28%, and self-consumption comprises 2%. The principal distribution channel is "farm-
gate" sales, which eliminates additional distribution and storage costs.

According to calculations conducted within the scope of the modeling, the production
cost per 1 kg of trout is 10.66 GEL, while the Feed Conversion Ratio (FCR) ranges between 1.3
and 1.8. Both feed and fingerlings are primarily imported. The cost structure is dominated by the
share of feed (7.65 GEL), which constitutes 71.7% of the total production cost. In the case of
retail sales, the profit margin stands at 29%, whereas for wholesale sales, it is 18%. Total revenue
(TR) generated from the commercialization of 20 tons of output approximates 266,000 GEL.
Factoring in all expenditures, including depreciation and corporate profit tax, the average net
profit of the farm is 32,171 GEL per annum. The break-even point was also computed. The
analysis demonstrated that the total break-even point of the farm is 6,318 kg. This implies that
the business must generate a minimum revenue of 84,032 GEL to cover all operational costs.

The study underscores the high sensitivity of these indicators. For instance, regarding feed
price, if the cost of feed escalates by 19%, wholesale operations will become unprofitable. Based
on the obtained metrics, the following baseline scenario emerged: given the relatively higher
profit margin, it is recommended to shift the strategic focus toward retail sales. In the long-term
perspective, vertical integration is crucial. Since feed represents 71.7% of total expenditures,
establishing in-house feed production or identifying direct import channels will enhance
profitability. Price adjustments per unit product are feasible, as this would nearly double the profit
margin. An intensification of production is recommended. The existing capital allows for an
expansion of production output without a radical increase in fixed costs. It is essential to reduce
the Feed Conversion Ratio (FCR) through technological interventions. Today, the farm is indeed
a stable family business with high assets; however, as a purely financial investment, the model
requires revision to enhance its profitability.

At a subsequent stage, an evaluation of the financial sustainability and economic
efficiency of the aforementioned model was conducted using a stochastic (probabilistic) method
via Monte Carlo simulation. Parameters whose volatility most significantly impacts net
operational profit were selected for the simulation: biological factors - average fish weight (0.30-
0.35 kg) and survival rate (70%-85%); economic parameters - selling price (13.00-15.00 GEL),
feed cost (4.50-6.00 GEL), and fingerling price (0.50-1.00 GEL); and technological efficiency -
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the Feed Conversion Ratio (FCR), which is defined within a range of 1.3 to 1.8. The simulation
was executed utilizing Microsoft Excel spreadsheets across 1,000 independent iterations. The
system selected values from the specified ranges based on a random probability distribution and
calculated the financial outcomes.

Based on the modeling, the following primary indicators were evaluated: Probability of
Loss - the simulation demonstrated a critically high risk of 80%. This implies that in 800 out of
1,000 cases, the business incurs a loss; Expected Profit (Mean) - the average metric is negative (-
21,035 GEL), indicating a systemic unprofitability of the model under the current cost-accounting
conditions; 95% Confidence Interval - within the confidence interval, profit fluctuates from -
65,708 GEL to +24,703 GEL. Since the largest portion of the interval falls below zero, the model
is statistically volatile; Standard Deviation - stands at 23,118 GEL, reflecting high dispersion and
unpredictability in the business's financial outcomes.

At the next stage, a sensitivity analysis (Sensitivity Analysis, Correlation Analysis) was
conducted, which involves determining the correlation metrics (Pearson correlation coefficients)
between the profit indicator and the input variables, alongside constructing a "Tornado Chart"
that illustrates the correlation of each variable with profit.

According to the results, the selling price factor exhibits the highest sensitivity (-0.0477),
which means that even a minor decrease in price significantly impacts profit. This is followed by
the feed price (-0.0428), confirming the dominant role of feed expenditure, and the Feed
Conversion Ratio (FCR) (-0.0183); the more feed the fish consumes to gain 1 kg of weight, the
more sharply profit declines.

Figure 1. Histogram corresponding to the data
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Source: Compiled by the author.

According to the conclusions drawn from the obtained results, the existing business model
carries a high degree of risk - there is an 80% probability that the project will be unprofitable.
Consequently, optimization is required across the following vectors: technological optimization
(reducing the FCR via automated feeding systems), localization (domestic production of not only
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fish but also production inputs (feed)), and economies of scale (small-scale family farms find it
difficult to cover fixed costs; thus, a concentration and intensification of production are
necessary).

For future research, it is advisable to re-run the Monte Carlo simulation under the
parameters of Recirculating Aquaculture Systems (RAS), where the survival rate will be higher
and more stable, and the Feed Conversion Ratio will decrease, thereby sharply mitigating the
probability of loss. It is also possible to examine models characterized by alternative fixed and/or
"shock" parameters.

For the effective management of existing farms within the Georgian aquaculture sector,
this scientific paper analyzes in detail the prospects of utilizing the Triple-Layered Business
Model Canvas (TLBMC). This instrument represents an innovative approach that integrates
economic, environmental, and social values, thereby ensuring the business achieves a "triple
bottom line."

The economic layer constitutes the foundation of the farm's financial stability. A critical
component of this business model is the "value proposition," which is not limited merely to the
commercialization of fish, but entails the supply of high-quality, fresh trout characterized by a
high concentration of protein and vitamins. Customer segments are diversified and encompass
both B2B (intermediaries, the HoReCa sector) and B2C (direct sales) channels, where particular
emphasis is placed on the "farm-to-table" concept. Within relationships with the HoReCa sector
and intermediaries, timely delivery and quality assurance emerge as paramount factors.

The significance of the environmental and social layers of the TLBMC, along with their
respective components, is in many instances poorly understood by the farmers themselves. The
environmental layer of the TLBMC is predicated on the principles of Life Cycle Assessment
(LCA). The primary objective is to maximize the conversion of substances into biomass and
minimize their release as environmental pollutants. In this layer, it is crucial to comprehend the
functional component, which defines the unit around which environmental impact is measured.
For the farm, the functional unit is 1 kg of marketable fish. In this process, the efficient
transformation of fish feed and water resources into high-quality animal protein occurs.
Regarding the biological material - the fingerlings - farmers endeavor to stock maximum-health
fingerlings not only for environmental protection but also for financial gain, as healthy fingerlings
imply fewer losses (in the form of dead fish waste) and a lower risk of disease, thereby eliminating
the necessity for medicinal interventions. In terms of fish feed, efforts are generally made to utilize
feed derived from organic matter; however, due to its high cost, this is deemed a luxury.
Furthermore, imported fingerlings and feed additives leave an ecological footprint (transportation
over shorter distances reduces CO2 emissions and fish stress, which prevents losses (biological
waste)). In an intensive farm, water is the primary resource, fulfilling the function of an oxygen
carrier (50-100 m3/kg). Farmers attempt to preserve water quality (purity) at both the influent and
effluent points, which determines the overall impact on the ecosystem. For disinfection purposes,
they seek to utilize substances such as hydrogen peroxide, lime, and/or others, which mitigate
negative environmental impacts. Often, to achieve fuel economy, farmers schedule visits to
multiple facilities simultaneously, which positively influences environmental protection, reduces
fuel expenditure per 1 kg of fish (route optimization), while the "zero-kilometer" effect (on-site
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sales) minimizes carbon emissions. A direct correlation is manifested between production
efficiency and ecological impact: for instance, a low Feed Conversion Ratio (1.1-1.2) is directly
proportional to a minimal discharge of nitrogen and phosphorus into the water. Although intensive
aquaculture yields high harvests within a small surface area, negative causal factors have also
been identified, such as the risk of river eutrophication in the absence of sedimentation ponds, as
well as the use of plastic or non-biodegradable bags as packaging materials, which exerts an
adverse effect on the environment.

The social layer focuses on food security and regional development. The paper
underscores that a successful enterprise evolves into a "knowledge-sharing hub" for other farmers
(the spillover effect), which provides a catalyst for the formation of a regional cluster. The family-
based model of the enterprise, wherein knowledge is transmitted across generations, consolidates
cultural identity, strengthens the local economy, and expands employment opportunities, thereby
serving as an effective mechanism for preventing migration. Concurrently, this constitutes a
means of mitigating the social crisis induced by urbanization. Locally established farms enhance
the access of the domestic population to healthy, protein-rich products (thereby increasing the
local self-sufficiency index). Demand for local resources escalates - such as construction
materials for tanks, domestic transportation, and related inputs. However, within this social
dimension, it must be taken into account that since the majority of employees are family members,
work-life balance is critical to avert burnout, a phenomenon frequently observed in intensive
farming operations.

Based on the analysis of the Triple-Layered Business Model Canvas (TLBMC), the paper
delineates specific pathways for optimizing the strategic management of the aquaculture business:

1. Economic Strategy Enhancement and Diversification — The analysis revealed that a
primary vulnerability of farmers is their high dependence on intermediaries, which
generates a "power imbalance" regarding price control. To improve this strategy, the
paper substantiates the following vectors: vertical integration (controlling multiple nodes
of the supply chain, for example, fingerling production and processing - which reduces
dependence on external suppliers and increases profit margins), value-added creation
(rather than relying on traditional aquaculture, it is recommended to process the output,
introducing products like "ready-to-fry seasoned fish" or engaging in caviar production,
thereby offering higher-value products to the market), and digital transformation (the
active utilization of social media and delivery applications, such as Glovo and Wolt,
enabling the business to access a broader market without intermediaries).

2.  Environmental Efficiency and Technological Modernization — Enhancing the
management strategy from an environmental perspective is directly linked to resource
optimization: the implementation of innovative systems (recommending the utilization of
Recirculating Aquaculture Systems (RAS), which reduce water consumption by 95-99%
and ensure superior control over environmental parameters), energy efficiency (the
adoption of solar panels and electric vehicles for delivery services, which minimizes the
carbon footprint and renders the business resilient against utility tariff fluctuations), and
the utilization of eco-friendly materials (incorporating biodegradable packaging materials
and natural feed ingredients).
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3. Social Capital Development and Agritourism — One of the most promising dimensions of
the strategy is the integration of the farm with the tourism sector: agritourism experiences
(transforming the farm into a "culinary destination" where consumers pay not only for the
fish but for the experience itself - harvesting and tasting - which generates supplementary
emotional and financial value), gender balance and knowledge transfer (establishing a
clear distribution of operational functions among family members, particularly women
and youth, and involving them in governance processes, which enhances the prestige of
agricultural labor and discourages urbanization), and cluster collaboration (cooperating
with local government authorities and fellow farmers to develop unified marketing maps
and educational hubs).

Enhancing the management strategy entails a transition from a traditional, purely
production-oriented model toward a complex, technologically equipped business integrated with
tourism, which maximizes the utilization of local resources and generates high socio-economic
utility.

Conclusions and recommendations

The paper presents a complex economic study of the Georgian aquaculture sector,
analyzing the developmental potential of the industry through the prism of import substitution
policies and contemporary business modeling.

At the initial stage of the paper, the foundations and reinterpretation of import substitution
policies under the conditions of a small, open economy are examined. Based on a systematic
literature review (PRISMA), it is substantiated that this strategy does not imply isolationism, but
rather serves as a mechanism of "integrated protectionism." The efficacy of an import substitution
policy is directly proportional to its combination with export promotion, a dynamic validated by
the historical experiences of the United States, Japan, and South Korea. Import substitution policy
is not an ultimate objective, but an inevitable phase in the systemic economic transformation of
the sector.

The study of the global fish market reveals fundamental structural shifts: against the
backdrop of declining traditional capture fisheries, aquaculture is emerging as the primary
determinant of the future sustainable food market. Within the framework of the "Blue Growth"
paradigm, aquaculture is no longer viewed through a narrow biological lens. It constitutes a high-
technology economic system wherein biological parameters (such as growth rate) are directly
converted into macroeconomic utility. It is precisely for this purpose that the paper underscores
the role of the Triple-Layered Business Model Canvas (TLBMC) in the formation of sustainable
economic systems.

In the Georgian context, the sectoral analysis delineates a state of "structural dualism": on
one hand, the sector is quantitatively dominated by small-scale family farms staffed by
experienced personnel, for whom this is frequently a non-core activity. On the other hand, the
leading role in terms of production volume and the cultivation of high-value species (such as
sturgeon) is held by enterprises and farms for which aquaculture constitutes the primary business.
Strategic challenges were identified: species concentration (the industry is excessively dependent
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on trout and carp, which escalates market vulnerability), a demographic crisis (the engagement of
youth under the age of 25 in the sector is practically non-existent, which impedes the
implementation of digital technologies), and economic stagnation (the average annual compound
annual growth rate (CAGR) of production is merely 2.32%, which fails to ensure real
development amid inflationary pressures).

An analysis of panel data established the interrelationships between production volume
and operational resources. Specifically, expanding the surface area of raceway or tank-based
farms yields a lower effect than that of pond-based systems, a phenomenon explained by the
specific operational characteristics of the industry. The high impact of the Feed Conversion Ratio
confirms the direct dependence of production optimization on feed quality and feed pricing. The
analysis verifies that operational longevity (experience), in the absence of technological
modernization, possesses no statistically significant correlation with production output.

One of the most valuable dimensions of the paper is the stochastic analysis. The
simulation, based on 1,000 iterations, demonstrated that under the current extensive model, the
probability of loss reaches a critical threshold of 80%, the primary drivers of which are high
operational expenditures (with feed accounting for 54.5% of costs) and compressed wholesale
profit margins. This dynamic severely diminishes the competitiveness of domestic production
relative to imports.

Based on the comprehensive analysis conducted within the scope of this study - utilizing
econometric regression, Monte Carlo simulation, and theoretical-institutional research - the
imperative for technological intensification was substantiated. The effects of professionalization
and economies of scale were clearly identified. Specifically, the findings confirm that where
aquaculture serves as the primary business activity (rather than a secondary, subsistence
household operation), output volumes are statistically higher.

Furthermore, the critical importance of integration and the feed base was demonstrated.
Modeling and financial analysis explicitly highlight that the supply of compound feed constitutes
the primary driver of production growth. Given that this resource is currently 100% imported, the
import substitution strategy remains economically vulnerable and unsustainable without the
development of a localized feed base.

Additionally, the premise was validated that the mere mechanical proliferation of existing
small-scale, traditional household farms, or the "years of experience" of farmers, does not
automatically guarantee nationwide import substitution. Concurrently, the Monte Carlo
simulation revealed that under current small-scale household business models, the probability of
loss is critically high (80%). Consequently, the extensive model fails to address the challenges of
import substitution.

Within the scope of this paper, a strategic pathway for sectoral transformation is proposed,
predicated on the Triple-Layered Business Model Canvas: a transition toward vertical integration
(in-house feed production), synthesis with agritourism, the implementation of energy-efficient
Recirculating Aquaculture Systems (RAS), the attraction of young professional personnel, and
knowledge transfer.

In Georgia, the prospects of aquaculture as an import-substituting sector are directly
contingent upon a fundamental paradigm shift. The guarantee of long-term sustainability for the
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Georgian aquaculture sector lies in the evolution of family farms into a high-technology, intensive
industry, wherein import substitution is achieved not through isolation, but via a technological
"learning-by-doing" paradigm.
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