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Abstract:

The present study aims to identify the dimensions and key components of customer relationship management (CRM) in small and medium-
sized enterprises (SMEs), with a particular emphasis on the utilization of advanced technologies such as artificial intelligence (Al) and
machine learning (ML). This research is qualitative and exploratory in nature and was conducted within the framework of grounded theory
using a thematic analysis approach. The statistical population consisted of academic experts in the fields of management and marketing, as
well as senior managers and experts from SMEs in Mazandaran Province. Purposive and snowball sampling techniques were employed until
theoretical saturation was achieved, resulting in a total of 12 in-depth semi-structured interviews. The collected data were analyzed using
MAXQDA software and based on the six-phase thematic analysis method by Braun and Clarke (2006). To enhance the validity and reliability
of the data, triangulation was employed (interviews, documents, and expert review), and the coding process was repeated by a second
researcher. The findings identified seven key indicators of smart technology-based CRM: “customer-centric strategy,” “customer interaction
” “technological infrastructure for CRM,” “human resource management in CRM,” “strategic CRM planning,” “CRM
monitoring and evaluation,” and “machine learning and artificial intelligence in CRM.” These dimensions were designed and analyzed in the
form of an initial conceptual model to improve efficiency and customer satisfaction in SMEs. The results of this study can serve as a robust
foundation for developing localized and practical operational models for Al-based customer relationship management in small and medium-
sized enterprises.

management,

Keywords: Customer Relationship Management (CRM), Artificial Intelligence (Al), Machine Learning (ML), Small and Medium-Sized
Enterprises (SMEs), Thematic Analysis, Service Personalization, Marketing Automation.

How to Cite: Sedighi, S., Derakhshan, S. A., & Afshar Kazemi, M. A. (2026). Identification of Key Components of Smart Customer Relationship Management
in Small and Medium-Sized Enterprises Using Artificial Intelligence: A Thematic Analysis Approach. Management, Education and Development in Digital
Age, 3(1), 1-18.

O

Copyright: © 2026 by the authors. Published under the terms and conditions of Creative Commons Attribution-NonCommercial 4.0 International (CC BY-NC 4.0) License.



http://creativecommons.org/licenses/by-nc/4.0
http://creativecommons.org/licenses/by-nc/4.0
https://orcid.org/0009-0002-6282-1464
https://orcid.org/0000-0002-3223-7462
https://orcid.org/0000-0002-9998-9159

JUmsd pas 39 dauigi 9 190 (L9 ko 43 pid

VLYY Ll e b VECF/ /NS dy 6 VECF/ 0NV o Sk g b VECF/ /)8 e Jll 56

GS"“)"S‘."*‘S Bl Mgb glﬁﬁﬁw L btg,‘ - P ‘S.\zj: ‘suw;o @uw
G900 Juloxi 3359 9 5 558 ghuan i gh 31 (5 3850 30 b Yawigio g S o5

Ol 0t oMl 3131 oKy g a5 oy (e MLI (g 5ld s psko 09,5 D Edos ygyes )

Ol oyt e oMol 13T oSS cgin ol a5 oty e Ml (659lid o e 09,3 HF - Lid )3 Loyl s Y

Ol ol oMl 3151 ol8iily ¢3Syl pad sy ¢ imtuo Cupdo 09,5 1D LIS JLisl e dasxa ¥

Ard1331@gmail.com :Jyiue ot g g Sl congit

oS>

Ob9n (29 SS9l S S0yt 2 2T L bwgia g SagS (sl g 3 (lyiie b blsyl Co e (S0IS (slaailie g sl plulis Baa b sl iag
(6olol dnolz .85 plordl pganao Sl 9S50, g gmmonals (g5 s a5 gl 53 9 09 (BLEST g S g9 3l anllas () ol ile (650L g s
b (Bpalsls g diadan (g pSaisal 4 392 olpbijle (il lawgio 5 Soo8 oS i ab)l Glulid)l g (lpde 5 2bylil 5 Cape oje> Kb (55 Jols
b9y ool 51 9 MAXQDA Jl3éle 5 5l oalisl b osdis gl S (slooslsy .85 &ps0 (res atdly b luodag anlas WY oled 13 5 plsl (o)l gludl 4y (ypm
€85 0y (O35 (il 5 dhl s las) (giluguan gy il odls (2l 5 sl Rl sl b Jlos (Ve o5) SIS g (gl (igadn Jelo (lals yo it
laloyle a8 olulid |) Kadgr sbigygld (e gy b L3l Cupode (alS (a3La V ol .l ploxil 35 pod Siingy bawgi (5)JISAS3k 9 3
Syl 552)208,2  «CRM > Slusl gl o ppao g yndo b b3 cape (6518 calun p gy ol o piaod (gt (5900 535y
Olisie cald) 5 (5y90 e s sl eyl (ogrde Jao B )3 3lad (] « CRM 3 (om0 (350 5 (ppile g 350l» 5 « CRM L)1 5 )la» «CRM
Capde 33 (o9t 9 Ol Slles SlaJie dnwgi sl g8 (2le Glyie @ NlF e Siagh @S Bad o 5 (b bwgie 9 S5 )y cuS
255 )8 odlil 5,50 SMES )5 wiadign (slacsygld (e e L bLS)|

wpa—dio b SMES ) Lugio 5 o055 sloy g ML) Soilo (550 oAl) 250 isn (CRM ) i io b bl o 15 51908
UJL/./)L JM&}J'/ wolods gl pad

S0 b Lssto 5 SosS sloylS ganS ) Ladign ol ymie b L)l e (60,8 claailge Lol (1F+0) Lo dozeo ¢ olslS )Lidl 5 .Li e dous oL )3 g s o i o 2 2O ins] DG

AN Jlezwd puae 10 dewgi 5 i jsel iy o gonie Jalos 3,09y 1 S giune yogn 5l

ooa®

ol 48,5 & j90 (CC BY-NC 4.0) 2165 b illas 5151 oo yiwd &ygods dllio o) L) ol ot g5 4 3lae dllio oyl L] ggi> golod VE-¥ © 215 3> g 500



http://creativecommons.org/licenses/by-nc/4.0
http://creativecommons.org/licenses/by-nc/4.0
https://orcid.org/0009-0002-6282-1464
https://orcid.org/0000-0002-3223-7462
https://orcid.org/0000-0002-9998-9159

\f'b Jb‘d}‘O)u‘cye)}J

doddo

i3l 5 65555k i b Joles 1, 355 602,y iy 5 i sl b ol sl 351y ool 65 o Sl 5 405 (6, (6138 ] sl 5o
sialp CRM 458,535 liioee 5 olpte 95 09 53 ool b 3l S o & 9 5SS 3300], S0 plsiets (CRM) (g b bl € pie sghhs g 53 025
Khaleghi, ) ams Lial3l ) b yiie cols 5 by i LsasSouly 5 alodd (gjlu pased el yido 15, uloo L and o lSel alojls &) 45 sl jgmcansls o Ly
(2023; Kumar & Mokha, 2022

62556 285 (16) Cuo g0 Sles <)l gl )l (o3laBl 4 5 opsls el Jlindl 3 (gy9e 18 &S (SMES) Lawsgio 5 SosS (sl g sl (e 3
e b plojen Ll i)y ailysls (gla)lSaly (gjluesly 5 (hndy 3 (YL bl oo 39503 g cilanto Lt b L) 4 ol (] 35,50 00 CRM (255 sl Sl )
drwg Gy s opl (Calheiros-Lobo et al., 2023; Irawan & Sukiyono, 2021) slaslse 4ilgls slacslo ) o Sl (go5m clio Codgime o>
il e dz ) SMES jiw 3 CRM 550 sl 2l (sl 1) oadisluoslis 5 (ogr (alo e

ol sl 0351 walyd g yne b L)l Copte oS S5 sl g lacus® (ML) odle (5653 5 (Al) (ogias (392 52 28150 slacsygld sl
CRM o slajlislos aiilgi o Sloyloss (slasiald fglogil 5 ol yiie Gl 5 9 ajls st «)l8) slogSl (lolid 55 (sloodlsy Lo 53 L Lags 5l
ExSoye aS Jmd oo s wllles (Gusai & Rani, 2022; Jarrahi et al,, 2023; Velarde, 2020) a8 a5 jgome sy § cilanio aiadon oladilols 4 1,
(Khanetal, 2022; Ledro et al., 2022) aas ()58l 1y Slojle s)50,e 5 63005 4355 byt (55089 &35 (6 puSauis S5 4y Llg5 0 CRM 3 Al |

(b 8ltngs (lajgtS s 3 b 15 305 S5 lio 2 b ctindgn CRM (el 3250 sl s bl o ol o131 (Slo 9250 sl (g JI> ol b
Nguyen et al., 2024; Samira et al., ) 5,05 JolS" 3ol chmwogs JI> ;5 (sloy9uiS 13 0394 cawgio g S g8 (sl gens slacid )b g bajls b 1Y 4 wloas
9o silooly Lol gl clyglis clyis il 5 lojles Camglie 5 ¢ slud] Laas 39508 Al claclls j) a3l S35 SMES 1 g )b 1 55 g 5 (2024
(Abioye et al., 2021; Kaushal et al., 2023) silsdgs (5 yuio b bl)l o pde (slapius ;5 lagyslid oyl

bcyglid L CRM ples) ay b 51 (63gdme iy ¢ Jl ol b cslassls (g yniio colisy g (g )bldg Lial33l 3 CRM i gy 0 (ala gl 35 3D closl
Bashkooh Ajirloo & Mohammadi Khani, 2023; ) cusl 03,8 o,Lil Sl SMES (¢l segr Shles slaJde sl 4 ingh a8 4l Liadgn
Gl s b e (sduddies 4 a5 5,8 o)lsl (Taghvaifard et al., 2021) zagh & g e dlex I (Hashemi Fard et al., 2024; Vakil et al., 2022
ol (5l 092 303l SMES 3 )] pstitine 3yl Lol el astilsyy 23815 clmodls 1 onlizl b SKig xSl

s duw O o by Joles &S a0 i W pawy ool (63l 5 ilyglid ¢ Slusl el 4 oo d>e5 SMES (5 iasgn CRM 3850 (gjlwodly 1> phe iS5
3l ealil Ul Wb Glus! plie ¢ ols ebay (Lim & Rasul, 2022; Thrassou et al., 2020) cul jgme s ido g plibllas! «Sls olapiu 5855 4oy
il Gload (g5l wazed g Lol Judoo p wl SO 5wl Glaal g (aidl 4 pody 9,80 5 pdy wlie il Wb ailyglid clacadlo y; bl awsl 1) yas sbag,qld
{Khatri, 2021; Mosa, 2022) 4

ol (siludingg 4 g oo (oas laaSid g (5 )lie S yild eaenal B3 MadgS slapin oSl wiile (dle 650k (SSS Sl oalitul ¢yl ogde
Ogmologi] dacbice (NLP) (ol bj (55l p ulas olasysls oizmen (Hedayat et al., 2023; Kouhzadi et al., 2022) bl Sl SaS (g yuio b Jolss
Adeiza et al., 2022; Etale & Uranta, ) xad e j1,8 byl gewnS s | )3 1) sl gl pased 5 S5 M Slosd 1)) Sl (505 (oen (sl youily g obyl5L

(2022

Copyright: © 2025 by the authors. Published under the terms and conditions of Creative Commons Attribution-NonCommercial 4.0 International (CC BY-NC 4.0) License.



http://creativecommons.org/licenses/by-nc/4.0
http://creativecommons.org/licenses/by-nc/4.0

J%JW}AW}E}&;}}ATcQﬁM

» ataign glsiia b b5 Copte sulS sl 5 b sl 5 ogaie bl S 3,505 sSore b sl 300 3l inghs oolel al

led (oLl 1) bawgie 5 Sog8 (sl geans’

Ry 5 ol g,

GBan 5 plorl jgomadls (o5 Gl )3 s Sl 35S0, b o (AT S5 5 29500 omime (SLIST Camle jLai 51 g 3,0 B a5l gy )
g Jla cng slacsysld Sl s pSore 2 28T L bwgia 5 S8 (S pb 5 b yiie b b5l o pto (s0S (slapasls o badge olal plulis iz opl Lol
g2 ele (65530 9 (oghuas

Dby 4§03 g (ilo (il Lt § S8 oS b b)) Glelid)lS 5 lide 5 (lylil 5 St o) Alul) (AL (B8 Jold 5 o] anols
Pl 4l i lodess 3ros dulins VY 2l 48 (g g & 50 dols] (6,155 Ll dy olitod b EALS S e Ul g b ol b ypelslS’ S5 ) ool L g tibin
b pll 428> £+ YO loj ke b g ()98 ygeo 4 anlas oS

O35 ol dolye B S 13 Ll g i 0590 (Ve 2) SO 5 gl psanise Julows (sl o (3, 51 sSonte b ecsilomdly ) g o0dissla S (slaosls
03litul b Julos ], 3l oo adgl cagrio Jao 9 (3155 098 Caled o 5 ool )USEL g iy ppmelide (YL 5 (alslid eyl (clasS ag dmedls 5)So 5950 ol
gl el |y kS slosls sl 3L e ISl 45 15 ool MAXQDA J3ilp 5 5

5830 Jlod g oy 5 e Slie g dlisl sl (slaodly  ogMe 4 (g ysboar 105 4B 5 00 (gilwguan (Boy el L 5 (L2ls)) Sl Gl sl
3 5 bl el (gly g 1 plosl il B g aitaee Ciygeo 4y () NISAS UG]S e 3,5 ot liel Laialy wsll § o e i 8 S il b laadly
Ca e Sl 1 Blad 5 yrixe (o &y (alitd Sl (il dig) (nl 235 Jols (505 oo (3815 B s (15U 5L (sieS” Sllllao 53 05 b epgd Stmgy bawg Laodls
A odlatw] yrus doldl jd gt oS iy drwsl slius lais 4 &S calw pal)d 1) b ie b b))

Al codgizs alie plio b 3blis plo 4 gl presd )3 Cusl (Sae g9090 (il 9 392 Jh5le il Q33 4 90000 (5 S diged & Cunl S @ p)Y (Jb Il

DyS )8 dngi 3)90 ufl Oligiod ) Wlg o &S Cunl sl ) iz cpl o ad iy sbgy sbagilwde g 39 (S 5 oorie sladin kgl 3 e (pitred WS

Ll

e g 350 3255 Sl ] St 1 55T L (CRM) gl b LS| ppie (s sl pmls 5 Lol sitins 5 olulid i b gty o
o pdo 0jg> G pi 5145 WY L al kit ludes saslas )b 5l G slaodly .cuwsl ouds pls! Lyl sl lawgie § K68 (ol g 13 (pailo (6 53L 4
285 )8 Jiloxigny 25 390 (V4 08) S0 g gl gmnde o 35S0, 5l xS0t b5 69l bawgio 9 Sa g8 sl g (e 5 I3k
215l Jlgte I8 dus > Jeloo 4218
AV o)lod o) dnlan slmodly 5l (Lasls) 4l oende WO plolis )
ogiie lblo (2SS (gl oaimaglojl (ygeute YV B 13 (pslide (pl gueos

() ojless JS5) el ol |y imghy ospie Jao (Sl (slie oS 1518 (pgaae ¥V iy g gl LT

oo ®

ol 48,5 &yg0 (CCBY-NC 4.0) Lales b illas 331 oy ygos dllia ol L]l odi g5 4 Blaie dllie pl Ll Goi> (olos VFF © Dl 3> g jore



http://creativecommons.org/licenses/by-nc/4.0
http://creativecommons.org/licenses/by-nc/4.0

\f'b Jb‘d}‘o)u‘tye)}l

(e (g y3me (S5l (g2 (aoje &5 Cunl gumaiz 5 el (93,505 pilius lawgie 5 S8 (gla )9S > (gnde b b3l oyt oS and o (LS Laaidly
D38 oy |y wile (6353 g (egman Ded il (6 pSestn g petme (b5)l g )l (Sl sl (630500 ¢ Sl @lio il jglid clacdle pj g yta b Jales Co pio
g oo gt wals 4 ) oyled oo sloodls il 5 iyl b Lo pe 4l g oimdlojles puelize b ol o 15118 geude ¥ (pl 51 <o o by

55158 g 003 lojlw by cpoliae ) Jous

2518 elae oalojlu cpaliae Gl ol alae oS @,
it 5555 Sl 5 55 anavw v
Ol e 3,5 L8, Ll Qr.,Qv,Q\y Y
& yuinn galz Jol8g 5y ol Qv \
G bl Ol i g i Qr.Qf.Q6.07, o
Qv,QA,QM
ol ol ye gluls Qf,an 7
&,y bl b yiie gosails Q),Qf,Q06,0A,Q01,Q)Y,
(S fin yos 43 > iy ya5 Qr.,Qr,Qs,Qv.,QA,Q4, A
Qy-.Qn
G yimin DMl azse )b b, Qv q
KARIEH RN b e canT ol sl S o Qv,Qf,Q0,07, \e.
Qv,QA,QH
Gy S lajls i Qaf,an N
LD b less adas Q),Qf,Q6,0A,Q01,Q)Y, VY
S yinn ‘51}.3 a)écu.),az;.o 4,5 e Qy,Qr,Qn,Qv,QA,QA°, 'Y
Qy-.Qn
Sleas 5 DY game g5l gasds Q),Qy-,Qyy \F
Sloas (g5l caseds clizte slo Jol, &l Qy 'O
& s dids b bl )| gdas Q) \#
Aebae Slslgriy olxl Q),Qv,Qn,0s5, \Y
Qy-,Qn,Qyy
Sleas &l 5o (g pdyillas] Qy.,Qr.Qy 14
& yiiin Jolad &g e Fho 2655l [EYCWPESSRP I SRS & e I Q),Qr,Q6,07,Q03,Q) - Y-
byt IMSin @y J> Q),Qf,Q06,05,QY,QA Y
Sty Sleas Lol cwpiws Qr,Qv,Q\y Yy
G0 g Llad Sledlbl &l Q) Yy
loawlys )0 Coundy poliun (§ S Qy,an vY
Eoxin blo )| sla JUIS sl an,Qy Yo
btz sl JUS o (Sales Qr.,Qv,Q\y \id
sleiz | slaails ) 5l oolazl Qy,Qr.Qy Yy
bl sl JL Shoyply lepinew g5lwosly Q),Qr,Q6,07,03,Q) - YA
b i (T 640 ol Q),Qr,Qs,Q7,QY,QA Y4
Phe il ulad 5l eolarwl Q4a,QM),Q\Y Y.
St b 5,505 Bl )8 Q¥f.,Q0,07.Q8 A
obite 0,95 5L anT 8 ol Qv Yy

O

Copyright: © 2025 by the authors. Published under the terms and conditions of Creative Commons Attribution-NonCommercial 4.0 International (CC BY-NC 4.0) License.



http://creativecommons.org/licenses/by-nc/4.0
http://creativecommons.org/licenses/by-nc/4.0

J%JW}AW}E}J}}ATcQﬁM

Oleyie Sk (5l

5555k Lo pae S Sl Oliee Jelos

sloyge slamin il (53luosly

3,555 obal  leas 1,3 #dol

olal 5 slganiinn piowgw ol

LIS &4 cslis gl

Dot Cuoyd dy ololal o

S 98 el Sledbl g o S rie az)LSG 03l oSGl sl
(6t b B3| (8 it elss 385 2
Ol e &y 3 azei )l (o)l

S i Dbl plate (Sla 39,0

(S pin L.gh’boab )l cblas 9 oo

SledMbl 4 HLS IS Lol oo ywd

Ao (e Db (g 5luaz LS

b bl capie oShee 3 @nS bl

S

8y Lg[maolo J,..L?u

Sk slaylnl s tae b bl Cy o sl 38l 5 5l esliu
oolw

S3L, 5055 slapius (3luosly

oals Judow sla 15l 5l oola!

S e 8,5l ol
Jezs @b,k layln! 5l eslasul

lgiome o e e (§5Luooky

T LUl ol 51 ealasul

e Slaptacns 55luaz LS

clie (5,5L8 Sl 409 b canlite (5,5L8 bl

&9 4 5 oLl

Go9ld il sloan 35 alie

Syokd Wl coblB @ amgs

Silwosly 4z 5k 5

solaiwl ;QLM: o

S Sty 4 axy

Sl mle oo s loe dnwg b bLS, o pae 5l eoliiwl jo LS, bjge]
o by byl o e & e
&S yin ;)mn &m).ﬁ Jl;u‘

OB (bl slac les anngs

P (hesd GSSS el

OSLE 50 Jpama iils slxl

gl s oloj Cape Gijgel

i o o )lgo dnnsgs

9L sla Il 5l ool 339

Qy,an
Qyvy,Qyy
Qr.,Qv,Q\Y

Qv

Q),Qo

Q),an
Q),Qv.Qr,Qf,Q4
Qy,Qv,QA

Qv

Qa,Q)Y
Q),Q¥,Q0,Q7,
Qy-,an.,Qyy
Q),Qr.Qf,Q5,QY,QA,
Q) -Qvy

Qy,an
Qyv,Qyy
Qr.,Qv,Q\Y

Q)
Qr,Qf,Qv.Q) -

Q).,Qr.Qo
Q),00,Q) -
Q),av.arQ-
Qr.,Qv,Q\Y

Q)

Qr,Qr,Qa
Q\),Qv.Qv.Qyy
Q),Qr,Q0,05,Q4
Qv

Q4

Qy.Qv,Qs
Qr,Qf

Qs

Qv

Qv,Qyy

Q4
Q),Qr,Q0,05,Q3,Q\ Y
Qr,QA,Q3,Q) -

Qy

Q)

Qr,Qs,QA,Q1
Qa,Q)-

Yy
Y¥
Yo
02
YV
YA
Y4

!
fY
v

i

s
\2
¥y

A
&

O
oy
oy
of
[AIA
g
oy
OA
)

£
A
al
a1

£0
55
al
FA
£

A

@

CrossM

ol 48,5 &yg0 (CCBY-NC 4.0) Lales b illas 331 oy ygos dllia ol L]l odi g5 4 Blaie dllie pl Ll Goi> (olos VFF © Dl 3> g jore



http://creativecommons.org/licenses/by-nc/4.0
http://creativecommons.org/licenses/by-nc/4.0

\f'b Jb‘d}‘o)wT)‘ue)}A

Srime b bls |y poe

ot G350] (slaasl ol

Slosle sisle bLil ey poe ;0 bigdgtine 5 o il by a5
S i b

Gude Lo pde (pyate pe Sl

it glaig o (Soales

Grie b bl Cupae (Lol Jorus (e

5 lailiwl 6,5 glaasl 3 ol

0aadS pelul p )5 e

oy ilpe alils sl

S S 5 Shas (sla sl iy o
OIS CPEIRNEN

o Sbes slp LS B9t
Slods g 5,8 Slsluws slx
OLSL o Shas phate 23

Slaal 4 glows gl ool olxyl

&byl s

agas (LS, 5l paks

&5 slaias b ol

Glaal Gy, b bl Cy o Sedliss Slaal iy
& e

LB Conte Sanih Shisl i

e

Codbge 55 ojll o all (s

L ogyin b bl copae Blaal Sl

S5 Glaal

GrSojlal JB GBlaal (o a5

s @lp Gloj g G

Glaal glo,g90 (5,555

Slaal ;i 40 (5 iyl

39250 @l b Glaal LLs)|

sle parass L Ll copie Gly celin a2y Garass
& o

5 3,90 Sl golin Genns

Silweoly sanyley 552,400

N PRCH P e

SIS el s slazuglyl (yess

Alo s S5l ()

Gl sl Cy pas

&slwooly (63,400 Sl o (g3lwosly asliy olx
@l d>le G

G yin b bLS I Cu e ol 4z sl
b 5 JS BB G

g.s"L")L"" C;‘J.u.u LS‘){ Ls)'L.uc.)LoT

Q),Qr,Qr,Qf,Qs,Q\Y
Q).,Qr,Qs,05,Qv,Q4

Qv

Qr.,Qv,Q\y

Q)

Qy,arv.Qr
Q).,Qv.Qs,Q5,Q4.Q) -
Q).,Qf,Q0.Q7.,Qv.QA
Qr.,Qv,Q\Y

Q)

Qy,an

av,Qyvy

Qy,Qv,Q\y
Q),Qy,Qy
Q),Qv,Q0,0r,Q4.Q) -
Q),Q¥,Q0,Qr,Qv,QA
Qa,Q)Y,QYY

Qr.Q6,Q7,Q4

Qy
Qy,an

an.,Qyvy
Qy,Qv,Q\y

Qy

Q),Qo

Q).
Q),Qr,Qr,Qf,Qa

Qy,Qv,QA

Qy

Qa,Q\Y
Q),Qr,Q0,07,
Qy-,an.,Qyy
Q).,Qr.,Qf,Qr,Qv.QA,
Q) -.Qvy
Q).
an.,Qyvy
Qr.Qv.Qyy

Q)
ar,afav.Q .
Qy.Qar,Qo

\Al
vy

\Al
Yo
\id
\a4
YA
va

A
AY
AY
AY
AD
AF
AY
AA

A4

i\
Ay
Af
0
a7
3\

A
19

> < v & t —

Copyright: © 2025 by the authors. Published under the terms and conditions of Creative Commons Attribution-NonCommercial 4.0 International (CC BY-NC 4.0) License.



http://creativecommons.org/licenses/by-nc/4.0
http://creativecommons.org/licenses/by-nc/4.0

J%JW}AW}E}J}}ATcQﬁM

o pde

o9 9

o poe

&byl o)l

S rine b L3 )

eale 5ol
P Sy
& i b L3 )|

73S il 50 Cesglie g e
Glwosly mus bz

s ,Slas (o3l b o Shee sla asles s
Gy oo Glie b3,
S yian Jaa> cr Lgrfo)‘v\ﬂ

D98 Ol (e

WA (e o aje Julos

Gy yoe Job 35l b))

Slods wﬂj Lg)jo)‘..u
95 Fly S s )

o3ill s e s &5 oo

loyge o Shas (lo b, ans
b slass, Jolos

L3, 0,8ese (o)

s g gl bla oLl

Jelo s 65 A

& ydian sools Judo

S e 8,5l ol
Al o pae 4 (55 5,15
Ol 3,555 olos
g ‘_gbbc,ua).é ‘S)L.dl.«..«)
2,56 slaas],é ol

MOW

LBl copse slagiliml (Sloss,m
& o

Sleas 10 6,5lg sl

b Slpets b ke

By Ol 5l 6 xS0l

Wogeds Gyt (55lwosly

phae (ool a3 2 ol

S8, Jedo sl Beee 6 S0l slap ;65!
ke Gl Eehan oras Al

Ol e (sanabss slag ;55

slap ol

Onile

SS9k

98 ot Sl Ogee S5 Gl
ool S350 (slaps oSl

b iy )bl laos

5ok Sl slage 55!

oals olayl ualS slaSuss

Silwainge slapn )63l

Qr.Qv,Q)y

Qv

Qr,Q¥f,Qs,Q7,
Qv,Qr.Qh

Qf,Qh
Q),Qf,Q8,00,011,Q) Y,
Qr,Qr,Qs,Qv,QA,Q3,

Qy-.an

Qv

Qr,Q¥f,Q0,Q7,
Qv,QA,Q\ Y

arf.Q)n
Q),Q¥f,Q0,QA,Q1Y,QYY,
Qr.,Qr.Qs.Qv.QA.Q7,

Qy-,Qn
Qy,Qy-,Qyy

Qy

Q)

Q),Qv,Q0,07,

Q) -.Qn,Qyy
Q),Qr,Qe,Q)-,QYVY
Q).arv.Qr
Q),Qv,Q0,0r,Q4.Q) -
Q),Q¥,Q6,Q7,Qv,QA
Qy,Qv,Q\y

Q)

Q).

an,ayy
Qr.Qv,Q)y
Qy.av.Qy
Q),Qv,Qs8,05,Q4,Q) -
Q1,Qf,Q6,07,Qv,QA
Qv

Q),Qn

an.,Qyy
Qr.Qv,Q)y

Qv

Q),Qe

Q),Qn
Q),Qr,Qr,Qf,Q3
Q),Qy.,QA

V-Q
Y.

Y
WY
YV F

1O
\Rld

\Y
VYA
AR

\Y-
'\
\YY
\YY

\YY
YO
\Y#
\YY
YA
AR
A

AR
\YY
\YY
\YF
YO
\YF
YWY
YA
AR
VF-
gl
VFY
VFY
VFF

aoa®

CrossMark

ol 48,5 &yg0 (CCBY-NC 4.0) Lales b illas 331 oy ygos dllia ol L]l odi g5 4 Blaie dllie pl Ll Goi> (olos VFF © Dl 3> g jore



http://creativecommons.org/licenses/by-nc/4.0
http://creativecommons.org/licenses/by-nc/4.0

\f'b Jb‘d}‘o)wT)‘ue)}A

298 5ol sla e
(NLP) nelo (b5 islo
e g LS anseis

313 slags 5l

Caiign

el (olin g pgal Gh3lop

Al L Slobas! Ll
dadige glaolboe
Silbre Gy sl
opT LAaBS (5 ,gld

Lo Ko slaosls isls 5
RO SRS WES
Jeezms 2Ll Gselogs]

okl g 2 slacly,

Y YOR DY { By P SC I

Solg

Soogh (6 i b bLS | o pae laptunw
255 (655 Sl

Ladign Jaie (sl

IS geenS slonl b o peslag
5855 (65 el (Sl

oals Judos slaly,

s slesley; S yino b LS o pae 6 0l slap aily

Aledsgh Edge Computing s sl <lowlxe
Syt b bl 2 pae yo (10T) Lol i |

ools C~.~o| 6‘)-? U,A?J)L

diedyn sl API

& pdon b LS| g e (o s g s Se
NoSQL osls d‘L&soli:L:

Real-time Analytics (slapiww
Gy b bLs) Copae gl GO 5,5l
Jbge

Qialis (6l Sl (sl

Qy

Qa,Q)Y
Q),Q¥,Q0,Q7,
Qy-,an.,Qyy
Q),Qr.Qf,Q5,QY,QA,
Q)-Qyy

Q),an

Qn,Qyy

Qr.,Qv,Q\y

Q)

Qr,af,Qav,Q) -
Q).Qr.Qo
Qr.,Qv,Q\y

Qy

Qr,Qf.Qo.Q7,
Qv,QA,Q)

Qr.QH
Q),Q¥f,Qs,QA,Q1YV,QYY,
Qr.,Qr,Qs,Qv.,QA,Q4,

Qy-,Qn

Qy

Qr.Q¥f,Qu,Q7,
Qy,QA,Q\

Qr.QH
Q),Qf,Q6,QA,Q11,Q\Y,
Qr.Qr,Qs,Qv.QAQ4,

Qy-,Qn
Qy,Qy-,Qyy

Qy

Q)

Q).Qv.Qu.Q7,

Q) -.Qn,Qyy
Q),Qv,Q6,Q)-,Q\Y
Qy.ar.Qy
Q),Qr,Qs6,05,Q4,Q) -
Q1),Q¥,Q6,Q7,Qv,QA
Qr.Qv.Q\y

Q)

V¥
\¥F
VEY

YFA

YF4
Vo-
AT
VoY
VoY
Vof
AINN
N4
AN

\OA
104
Ve

\Id!
\FY

\PY
V¥
V7O

\55
V8V
VEA
159

VY-
YV
\YY
VY
\V¥

Vo

CrossMark

Ulonorel

Copyright: © 2025 by the authors. Published under the terms and conditions of Creative Commons Attribution-NonCommercial 4.0 International (CC BY-NC 4.0) License.



http://creativecommons.org/licenses/by-nc/4.0
http://creativecommons.org/licenses/by-nc/4.0

J%JW}AW}E}&;}}ATcQﬁM

R (30800 1515 pgmin ¥ g 5 5930lesko igaio YN 5 45 05 lolis (4 olte) a5l WD ggecms > dinalins (ygmcse b5 ol
Sy Bl ol cloasls o nte 5 oumplejl el o)l yaie uos olyen 41 5518 (hgado ¥ cal caodl )3 () o)l Joa2)

Sy (6 y97%0 S35yl

oA 18 4 atnly Lol ol Cudbge oS amd o LS dagie § S8 )l g’ )3 plyide b b3y o pde ()1 Sisli 3l (S0 plgisa gee )
Cohllasl S g yita CELD twl ol oximylojls (gete dw Jold (e ()90 Fl il sl (Lb)lil slagsFlyil g Slosenas (oles 350 53 (6 ptie
L bcogyl 5 ooyl aeSl (B libCures sl Shy 38> Juloo Jolds (i calid amd o idg 1) adls VA goazme )0 &S «Oboss (gl pasi? g
Sl oslitl b 5 Slass (gl pased 2,1 AT Culite Slosd g SV guamme 4 il ol do 5 5 oyt ooy 5 ST (slajly ol Sl 5ol e
O3l ol 2 b e (s Jold (ygente nl G ad L o ke S (o @8l |y (oB)law o g olaid] wlblidy ) Ol Jdod 5 618, slaosls
sl alilings e oyl bl sl (o laslil J oslizl g s gl gased SN game dnugi o4 5 Gl Gy ses Jsb

S o Jolti Cu ke .Y

5 by 3L B bl ol (S YV L) €585h Copir 5 € bli) Sa JUS 550 gk sataselosh ggmcie s ol o oo 03]
(5 yisto CMSe g a5l & onbisls sased 5 325> e el Sl plosls (I (Sline & 5o 555l 20 ST i jos 42 Jbo 13 st b o5ls
s yid SISl & sl (598 SlbLS)l g Lo sloptaSill (M (slop ity olorn] (sloasis aiile AbS 5 ggito sloyljl 5l oolizl Jols (ol (slo JUS
shp osly el I b yitio (0l )b g culdy b lasye slaosls (g pslaen Jolis pow o) Slsieds 3555k Cupde S oo w3 1) )l ptiio b ditwgey bl 5 sl
Wojls e oy (slp bawgie g SogS b gunS & ad o LS (ygeude cpl sl gpie 438 gm0 sl GLINL (b g g g s LIS olulis
Wit (b e CMal (Gilwdire Sl (deloS sba)lil jloslatul g iadgn 3)53 5k Loy @y (BS) Syt

Sy b bl )l Sy (5,008 o lu Y

S5 bl Cueal Sl o o Jolis 1y (sl YA) €ewlio (55l Gl 5 € 5)0ld (olayl b KleMbl o pao» saimdlojls jgauio dw &S yaouio (]
a3 LS5 (slmodls ol gyl g bl Jols cleMbl g e cunl SMES )3 CRM claan] ) 5l coles (ly )] bl g 48 yodsyg,8e 0dl al)gls il
oS Sl 5 (ol slap il iy 3oS 9 S CRM (sl 38l 5 Sl olisl Jolis ()98 (sla )l sl (pogiad ma > Jpol caley g Waodls cutel (ool (ol o
23 15T 011 )3 dnogs bl g alital ol  SMES3g100e ailio b (59l sla ool Bl 2 caslio (5l el .l (gynite (ool Julos 5 53122 sl
i 04 glwlid (sl jadld oy ke | (e syl (slas)olid I edlawl g oleMbl Coiel (ygmrondly Cy pio ¢ iy (pl )

CRM > Slusl gabio Cuy e .

Copde Cafibge 1> Sludl Jole Cuonl ol (Lasls Y¥) € oyl g (55550 5 € Slojl i3l «lacs)lpo drwg saimd ylojlo fygeuie du Jolid 45 yoauie oyl
Sl .l (gyuie glaodly Jod g « CRM gl gy5ld 1 odlil o bLs)l slac o disej 55 (LS u”)?"‘ Jold o lge drusgs IS (o0 i |y (o b bS]
G (slapitaes (b Jold 25l 5 (5351 2,1 AT (aseie clacgtus 5 bt iy 5 iyl clasiy])d ol olaecs ide (lags (Hb Sl
He3los 05 55900 Sl oy 45 umd o LS (ygeude pl sl HUSH 3,8 oe 1 yotine @)llas g )lhe g yidio iy dloul ¢ yiide ol o) 13 0,Slas e
Azt SMES )5 CRM ciibgo olss 3 oo 31 30,18 55 (slbppianes 5 ccibanio lojlus

CRM S 551 ] (634 30l 1 .0

oo ®

ol 48,5 &yg0 (CCBY-NC 4.0) Lales b illas 331 oy ygos dllia ol L]l odi g5 4 Blaie dllie pl Ll Goi> (olos VFF © Dl 3> g jore



http://creativecommons.org/licenses/by-nc/4.0
http://creativecommons.org/licenses/by-nc/4.0

\f'b Jb‘d}‘o)u‘tye)}l

slpl il Sl § 3385 ytaby Comal 4 (a3 Vo) €(giluosly (sayael 5 €plio anass? K blanl by 2 oaimdglojles (goud 4w b (ygeide (]
pawasS Cusl byt (55)) JalEl g b Ol o] )3 (sl yo g aiie Slaal (e ol Blanl Ciy po5 01> o)) Lawgie § S8 (sl g 13 CRM 3390
(Gl glge (ololid Jols (gjlwodly (5320000 sl CRM (3850 (g1l (sl p5Y ailyld (slacdloyj o Sludl (59268 awass (S 4239 (s lins 2 @lie
slagadls | Olyess Copte g c@lie (Shytaby il yo 3,09, Sl odlitul (ygeute (nl 3 a2l oly 4l (b g Wi ply > GUSHE Cunglio Cu e
Hgd o gue (SIS

CRM 15,1 g 0,55 5

o ol 02md LS )5 ooy 1) (0a3LE IY) Cyatie 390 g € JeloS g (65 )15 €0 Slas (6 S0jlub ouimdlojle (ypeite dw o (ygeute (4
CRM < leludl 51 (ROI) ylo pos a3l Jeloos 5 el pisio bai> 253 e yntio sy (o)) ol 3 )Shos (5550 )l sl CRM (glioiuns yoitans S9:80 9 (i ]
iy, et (il § 2,555k slodd 2 3wl 1 et S5 sl 158 g i bIES (Lol 5 davig) oo colaio (clo 155 aas Jolds oo g (655 G155 -
it Flajles (552 g (5pg700031> cyoitane )5 4 (Sito (390 CRM (gl &8 am3 g0 (L5 (yg0uia el 2,15 15T sl I3l (sl

CRM 5 e ghan 5gn 5 el 6531, Y

Slcdlopp g Cuiadon (gmlogl (laptun? Ciiadon (D]l (Sl «odle (62530 Slapi, S oxmsplojls Ggeds Joa b & (ygede o
My i sladse Jold (ndle (6350k Glapin oSl S oo w1 ) CRM o5 53 siaion (slacsyold (Sl (A c0ad iy yoi (a3l ¥ ) Ciadign Jliom
Oy Sl Jelod gl (NLP) (gmelo (b5 (3315 1 oolitsl Joli siadgn (311 (slocs sk ol Jlie (9,8 (slacuo b (lolid 5 oy 3 (slagSll Jelods ¢yt
Gy gety 9 s Il 4 & canl 8358 0555l Sl 5 98 ol bobice Jold tadsn (grelogi] slapiun cusl Madsa bl bl
1 e CRM (gla] 5 ol Waosly (g5bdon )by (sl 5 55,00y Ll (sl il eyl (slopyiily ol wiagn Jlomsd il S o oS oloss
S e s LA

oad odly (aled ) oylad JSU5 13 4 w0 JSG ) agie 9 SasS sl g )3 (gynde b Bl e (ol (sogie Joo o2 LS 3 5518 (pgaia V

O

Copyright: © 2025 by the authors. Published under the terms and conditions of Creative Commons Attribution-NonCommercial 4.0 International (CC BY-NC 4.0) License.



http://creativecommons.org/licenses/by-nc/4.0
http://creativecommons.org/licenses/by-nc/4.0

J%JW}JW}S‘}J}}AT‘QJ{.JA

Via pdl.u:udlﬂsu}huy)

@ ._elmluu)su
Sdaudigh uymLaleLsLm J%hiﬂd)ﬂs uj;)lﬁ
JSJ.ALJJ‘;S ojlal ’
pabuia dgigs
Lieabas Gbilay dLﬂ )glis \
LsJL.u a)Lu Sy dolip

\ owubm,\._u,,m.s,ybwmmub}, whu's.ﬂ)ﬁ-l
ouinls L‘i)-ngLl(th Pl /

Syixie b bl)l Ly pie j3 neginae Gigd g uibile ;5,.5:L-

Syidie b bl Cy e L.,,L,UJ|5 Syl

LS)u.uAleLth_uJJ,m wiluwil gilin &y s W'-fuhu)btw
SzgS ula)l8 g s Jlu'-ﬁ)-‘-uwb_b\-yj VETEVRLIE I EPY
] bagia g &
ke stis \. :l / ’ \ @ & ylgs amungi
Sytdia b bl Sy e 6yglis Slwyy E Syidio Syg=a 155wl
/ Syl Jalsi Sy e
@] / / \ . @mh.w
Syglio wlayll @
Sl - . 2352jl Sy e @ C
Sl G ise agtaul @] Syl Sy

Sla j L Sl
u\bLﬁJlL;Lm Juts Dlods B)lw crasil

Ogas Julodi (g Je ) UK

(345 4o 9 Loy

ysmocs iyl s ol ol adlge i j) ISt o)l > Laugie g SarsS (sllS gan 3 dimion oy b blsyl oo &S ol 5l Lting ol (slaaiily
P Eeas Ghgr g edle 650k g b)) )l Sl (gh a0l CRM > Sl mlie o jose CRM (655l clu gy g yndo Jolai oo o6 e
i e sptanses 5556 )3 |y 29 (SUbg 19D 51 (S0 02 gy 6 yisha by 5 (639058 oiall 3 CRM (ggmlo sl dl (yads glis ] sl CRM
Sl o diu y bansgio g S8 (SloolSy s 3 2ol

Sppots glojle o 980 Jolb Sloj ki CRM > cutdga gyal (shigy Laee )3 & a3 oo (lid € e (gyprasFlyal (im0l plolid su oyl
hb g oyl s yide 38> cals Cuanl oS cunl slyon (Khaleghi, 2023) imgsy L adly ool amd )18 565 Slageuad (168 )3 1) (6o oS 5 520
Sz CRM 3 Sy 31yl 5,Sa5) 395 45 1S o sl (NEUyen et al,, 2024) adllae «yeizean )l 485 (g lolbg 5 cols) Lalsdl 55 obisjlo ot Clots
bl Bl olyen b 8 (gl (e (aladely g 95 (byidie )3 (STl Glacs plpb 4 e

Sl o3litl ¢ sty cpl (sladidly obul 2l 18T 9Kl 5l o yind cggiie (o)l (SESlo 5 Sloml 900 1 chay o9 lgisds € S pdio Jolo g 0o
Ol 425 £l 53 (cage A s piie )55 5k Wuly8 4 (23)l e 5 (5y9a LS 5 (il eled (ibge slagriaSel sloial (sloasius wiile) (bls)l JUE x>
Jiuzod glad » dblas Jobs lag il wlosly i & sy célles (Lim & Rasul, 2022) 4 (Etale & Uranta, 2022) cldles b abl oyl .18 oo )
Sy d9e |y 42 jl cals) g (e (5)bg

a2 e s ol imgl slaaisl .S o ] CRM (slas paly 3350 slyn! (sl SMES (¢ilwsiailys ;5 sudS i «CRM (g5l cdlus o P cpous iy 40

bl ol 0 ol 1y gyito M locigay 355 o 03l Coptel eslis ) Sl codlizsl (gjluoosbes s ogMe 4 35 5l bl ys) &) clawsgio 5 SogS cloolSsy o5

sl 48,3 & j90 (CC BY-NC 4.0) 2165 b Gollas 3151 puo yiawd &y dlia oyl i) .l oiamg 5 4 (laio lio oyl ,Liil Goi> oles V¥ © 1t 5> g 500



http://creativecommons.org/licenses/by-nc/4.0
http://creativecommons.org/licenses/by-nc/4.0

\f~b Jb‘d}‘o)u‘tye)}i

Oigh ecponan 3 ,S ST SMES dguome wlie b cawlize (5y9lid sl &y pis 4 ol guons (KOUhzadi et al., 2022) 4 (Vakil et al., 2022) (slaaidl,
Dl oo Aty (s pido b lbls ) diadon ol 13 1) 10T slapius 9 S50M lacsyglé i o (Bahhar et al., 2021)

o) 2l IV W) 5555 bt b 5 osacs st slojles bl sl (LSS o oo dxwgi i «CRM 3 bl aslio Ca o epyles any
U9 2 siae CRM 3390 (gjluwosly ;5 ot 550l (Slusl wlio 5 (69l Hho (ol Ked cunl 03y s a5 el bwlyon (Kaushal et al., 2023) iags b asus
CRM (sbapiann (i 8l 55 ol @wlge 51 (S diaslys Sldl dylo pus g &S WS o b zaudoas (Samira et al., 2024) adllas opuizman )l Sl (il oo
sl SMES )

CRM (sl (20585 (s3loodly sl ol 4 (b 5 @ulio panass (yiodw S Slal Gy 5 po ) 4 ooy olgisds €CCRM S5l (6325208,
5 sl yo (c3ya0lp )l 08T a5 ol bl yo (Badri Azarin et al., 2023) 4 (Taghvaifard et al., 2021) cldlas b Giagp o) ol )l oLl
Slosle oM Clial L CRM Gilsal s gmen p 35 (Alikhani et al., 2021) diwly cpen 55 .Cosl CRM (slaojgp (aisu 3l gly p3Y b ¢ slojls &l s Co e
2> 48T 05> cpl )3 (63 Hlo o (5Lt

el g e s 5 b sl yasls o CRM Ll e 3l oo ol o St |y postibo Jbo day et & «CRM b)) 5 o Lo
aylojlu 48 o b S 3,5 Jlgseen (Ledro et al., 2022) 4 (Kumar & Mokha, 2022) cldlas b aoes cpl 45 oo 256 yatuns d9up 5 ctilo po <8l
Sl g Slojle (6550 iis (Rusthollkarhu et al., 2021) slaadl ¢ pioman S 3l )63 5L ¢ b)) Sepllss (slap 551K ciiadon CRM a5 gl bb
S o 3l CRM (slagiuns posions slisy) 45 1y goca00ls

sl glayie S J925 )3 (g S psl St U esind oLt WCRM o (ogimo (ign 5 (dlo (xS (mr i (oot L 9 et «4led 52
390 Sloaialih yslods adgn SBAPL 5 (S5 (slap ity (g yide 1By (Gt laptess dObce (orlle 5353k ety & cul (]l (S laslas
o5 S At guwen (Gusal & Rani, 2022) 4 (Hedayat et al., 2023) (Jarrahi et al., 2023) sla imgs b basl ol a4 )5 51,8 b )S g 455
£l g oolasdl 03y 55 o pd Jole Al a5 88 o 0T col oy (Sahi, 2022) adlas ¢ yizman 55163, dtus y CRM 5,8kes 90 3 1y cpeiile 5 sl 2)38len
Ailey e Joo5 zge (nl 5 1L SMES g cunl (Slojls 5 Slas

5 il e gl oo Sialon g samaiy el 3,505) Sy pilis SMES )3 wiadsn CRM (sjluosly o 4350 b ool (imgly gl ggoome 5
ilisee sl )3 6yg0pe 35 5 Ohtde )Py 5 Cold) Glul (1) Cuje Wlgie ML g Al (slags )5l I wiedin (S0 ye cizpen sl Slojlu sl el
sl asly ol yor &y Wyl gwS” cpl slp 1y (lojle

gl o & @l s ppdimenss (S Grod 4 1l 0392 (3o il )3 Lausgio § SasS sla)S g 1 ol 3 03 ctingly cnl slaudgie (ioe Sl S
adlye 1 58> b 5 e Sl Bl piaggy (&S cunle 4 drgi b (pizren 35 g0 blinl bl alygld b (g)ldle (Kip b slacglis b bygas L
Codgasme b1y 1505 Slojle (clalase 4 )] JolS uaess oyl S 395 jlgianl nyl (63,8 9 amd dlmd.g)z.?ﬁ‘[:“.\o& oS es ) lie @l (500 (gqw I .Cawl 035 paly8
ol A1 5 s Soolisd (gjlo o g 2l 4 Shmgly cnl ol 2 09Me il 0 4210

5 odlisl ppizman S ge3l 498 K00 Gblie 53 Gl (sl g )3 1) 0nb Pl (agie Juo oS slagts) I s Sere b A5 e ol slagstags
2 &gl 5 G ¢ Kin b gilge oy hled Sdy) 1) Ladie e o Laly) Slgice (siludnnd 2 e a3)Sag) b Seolad s cs )l lo ¥lee (53l Jue
oot slaylpl (b il ojox cnl )3 (S Baes sl s Slapls Wlgioe adlate (slaygtS 3 Jho (uka Jbos 5 9 CRM )3 (egiae (Sga (siluodly

D9 o0 Cguins 0] o imeh cd IS | S 5 ond plold sl gl oolazs]

O

Copyright: © 2025 by the authors. Published under the terms and conditions of Creative Commons Attribution-NonCommercial 4.0 International (CC BY-NC 4.0) License.



http://creativecommons.org/licenses/by-nc/4.0
http://creativecommons.org/licenses/by-nc/4.0

J%JW}AW}E}J}}ATcQﬁM

255 52 mly Caglgl 3 1y pgmmoedls (gla)lSaly (5554 5 (USH (bjgel CRM (slacdluyyj dngs )3 Mabin (5)I 4l 1l bawgio 5 Sos (slaglojl
Soue ly bydie b Jolbas 0l b wlgs o alllSais b)) slacusla (55 5 ¢ gaduin laculsiue o lajids iy 65 CRM aass slans dbol (cpizcen diad |3
Olodd S W)l )0 (6908 loplE jl 0liS Bpas by o g Gledd (g5l wasid (g o 3y 5b Judoo sl peble (680l (slaes )oKl (6550 0 i

D9 diadgn CRM (slagiuns (gjluodly Cutdge jludivej 155 oo ol 90000 @lie b cusliste ecilanio S 15l (632 )80b 0 (b sl (b jiiie 5)log (]38l 5

P18 g Sl

335 o o8 5 S5 58ly 55k Lo & gy il oo o 2 o8 S (s

2535 ol (SluSy 385 B (olod Alds l (515 5

&le o)l

D)l dgzg (xlie 2l WS b (sl dalllas plodl jo

b colos

Cawl 0030 )5 Culey (BIME] Jaol 5 (pjlse (colod Ligds cpl plxl o

Extended Summary

Introduction

In recent decades, the proliferation of advanced digital technologies and the rapid evolution of customer expectations have
redefined the foundations of organizational competitiveness. In this context, Customer Relationship Management (CRM) has
emerged as a critical strategic function that enables firms to establish, maintain, and optimize long-term customer relationships.
CRM is no longer perceived as a transactional marketing tool; rather, it is viewed as a data-driven, technology-enabled strategic
orientation that enhances value co-creation, customer loyalty, and organizational agility (Khaleghi, 2023; Nguyen et al., 2024).
This redefinition is particularly salient in small and medium-sized enterprises (SMEs), which, due to their structural flexibility
and proximity to customers, are uniquely positioned to leverage intelligent CRM systems for sustainable growth.

SME:s are widely recognized as the backbone of national economies due to their substantial contributions to employment,
innovation, and regional development (Calheiros-Lobo et al., 2023; Irawan & Sukiyono, 2021). However, unlike large
corporations, SMEs often face considerable constraints in financial resources, technological capabilities, and operational

infrastructure, limiting their ability to implement advanced CRM systems. Traditional CRM approaches, which rely heavily on
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manual processes and static data analysis, have proven insufficient in meeting the dynamic, multi-dimensional expectations of
modern customers. Consequently, there is an urgent need for SMEs to adopt adaptive, cost-effective, and scalable models that
integrate emerging technologies, particularly Artificial Intelligence (AI) and Machine Learning (ML), into their CRM
frameworks (Gusai & Rani, 2022; Samira et al., 2024).

Al and ML have become central enablers of digital transformation across industries, offering unparalleled capabilities in
customer behavior prediction, sentiment analysis, process automation, and real-time personalization (Jarrahi et al., 2023;
Kaushal et al., 2023). These technologies can help SMEs harness vast volumes of customer data to uncover hidden patterns,
anticipate needs, and deliver hyper-personalized experiences. The World Economic Forum predicts that Al adoption could
contribute over $15.7 trillion to the global economy by 2030, largely through productivity gains and improved customer service
quality (Sahi, 2022). Although these technologies are increasingly accessible, there is a significant gap in empirical research
focused on designing Al-integrated CRM frameworks tailored to the operational realities and contextual limitations of SMEs,
particularly in emerging markets such as Iran (Bashkooh Ajirloo & Mohammadi Khani, 2023; Hedayat et al., 2023).

The few existing studies in this domain either emphasize large-scale corporate applications or remain abstract and
conceptual, lacking pragmatic operationalization for SMEs (Khan et al., 2022; Ledro et al., 2022). Moreover, most domestic
studies in Iran have not thoroughly explored the integration of intelligent technologies into CRM in small and medium
enterprises, nor have they adopted grounded and context-sensitive methodologies to identify key CRM components. Given the
pivotal role of CRM in enhancing customer loyalty, service quality, and operational efficiency, there is a pressing need to
formulate empirically validated models that align Al and ML innovations with the specific organizational conditions and
customer engagement strategies of SMEs (Kouhzadi et al., 2022; Mosa, 2022).

To address this gap, the present qualitative and exploratory research aims to identify the critical dimensions and components
of smart CRM in Iranian SMEs by leveraging thematic analysis. This study aspires to develop an initial conceptual model that
encapsulates technological, organizational, and strategic considerations, thereby offering a practical roadmap for Al-driven
CRM adoption in resource-constrained SME environments.

Methods and Materials

This research adopted a qualitative, exploratory design grounded in a thematic analysis framework. The data collection
process involved conducting twelve in-depth semi-structured interviews with selected experts, including university faculty in
management and marketing and senior managers of SMEs located in Mazandaran Province. Participants were selected through
purposive and snowball sampling until theoretical saturation was achieved. The interviews, each lasting approximately 45—60
minutes, were transcribed and analyzed using Braun and Clarke’s six-phase thematic analysis method via MAXQDA software.
To enhance the credibility and reliability of the findings, triangulation was employed by incorporating interviews, document
analysis, and expert validation. A second coder independently recoded a subset of the data to ensure inter-coder agreement and
analytical rigor. The final thematic structure emerged through the aggregation of 175 initial codes into 21 organizing themes
and 7 overarching global themes, which formed the basis of the conceptual CRM model for SMEs.

Findings

The thematic analysis resulted in the identification of seven global dimensions that constitute the key components of smart

CRM in SMEs. These dimensions are as follows:
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1. Customer-Centric Strategy: This dimension encompasses understanding customer needs, segmenting customers by
lifetime value, predicting purchasing behaviors, and delivering personalized experiences. It emphasizes data-informed
customer profiling, behavioral analytics, and preference-driven service adaptation.

2. Customer Interaction Management: This includes responsive service systems, omnichannel communication
infrastructure, and systematic feedback mechanisms. Components such as social media engagement, automated
messaging platforms, and dynamic feedback loops were highlighted as critical interaction tools.

3. CRM Technology Infrastructure: Participants emphasized the need for lightweight, scalable, and secure CRM
platforms compatible with SME-level resource capabilities. Core elements included centralized customer databases,
real-time data processing, CRM cloud platforms, and integrated analytics tools.

4. Human Resource Management in CRM: This dimension addresses the skills and structures necessary for effective
CRM. It includes CRM-related training, communication skills development, motivational systems, role clarity, and
establishing CRM-centric team structures.

5. Strategic CRM Planning: Themes under this dimension included defining measurable CRM goals, resource
allocation, implementation roadmap design, and dynamic risk management. Emphasis was placed on the alignment
between CRM goals and broader organizational strategies.

6. CRM Monitoring and Evaluation: This includes mechanisms for assessing CRM effectiveness, such as customer
satisfaction indices, retention rates, ROI analysis, and customer feedback analytics. Continuous improvement
processes and performance dashboards were also highlighted.

7. Machine Learning and Artificial Intelligence in CRM: A diverse range of technologies was reported under this
dimension, including predictive algorithms, customer clustering, sentiment analysis via NLP, chatbots, recommender
systems, and intelligent automation tools. These components collectively contribute to real-time personalization,
proactive service delivery, and strategic foresight.

These seven themes and their organizing subthemes collectively form the foundational architecture of an Al-enabled CRM
framework specifically designed for SMEs, accommodating both technological innovation and organizational limitations.

Discussion and Conclusion

The findings of this study underscore the complexity and multi-dimensional nature of smart CRM implementation in SMEs.
Unlike larger organizations, SMEs require models that are not only technologically advanced but also operationally feasible,
cost-effective, and contextually aligned. The emergence of the "customer-centric strategy" dimension reaffirms the critical role
of personalization, data-driven segmentation, and proactive service design in enhancing customer satisfaction and loyalty. This
aligns with contemporary CRM literature that places the customer at the core of strategic planning and innovation.

The emphasis on "customer interaction management" suggests that maintaining real-time, seamless, and responsive
communication channels is vital in today’s hyper-connected digital environment. SMEs must leverage omnichannel tools not
merely as communication media but as strategic assets that facilitate customer engagement, trust-building, and service
differentiation. The study's focus on "CRM technology infrastructure" reflects the urgency for SMEs to adopt lean,
interoperable, and secure platforms that enable advanced analytics and customer insight generation without overwhelming
existing resource capacities.

"Human resource management in CRM" emerged as a pivotal enabler of smart CRM success. The alignment between

technological tools and human competencies determines the effectiveness of CRM systems. Therefore, training programs,
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incentive systems, and flexible team structures should be tailored to support technology adoption and customer-focused
performance. Strategic planning, as revealed in the fifth theme, must encompass clear goal-setting, adaptive resource
distribution, and phased implementation strategies to reduce resistance and maximize return on investment.

The sixth dimension, "CRM monitoring and evaluation," highlights the importance of continuous learning and data-
informed decision-making. By embedding performance metrics and feedback systems into the CRM cycle, SMEs can ensure
ongoing relevance, agility, and alignment with market expectations. Finally, the integration of "machine learning and artificial
intelligence" stands out as a transformative element, enabling SMEs to leapfrog traditional limitations and enter the realm of
predictive, autonomous, and personalized customer engagement.

Collectively, these findings offer a comprehensive and actionable framework for SMEs seeking to integrate intelligent
technologies into their CRM systems. The model developed through this research bridges theoretical insights and practical
necessities, offering both academic value and managerial utility. As SMEs navigate increasing market complexity, such a

framework can guide them toward sustainable growth through customer-centric innovation and digital transformation.
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