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Accepted 10 June 2026 enterprises (SMEs). The proposed model makes three key contributions: (1)

enabling self-diagnosis based on operational data without the need for external
consulting; (2) assessing DX maturity using the FOM management code system
rather than abstract constructs; and (3) providing an integrated diagnosis-to-
prescription linkage. The model adopts a 3 x 3 matrix comprising three assessment
dimensions (data acquisition, management code system, and utilization maturity)
and three maturity levels (levels 1-3). A dual-condition rule combining the
aggregate and minimum dimension scores prevents one dimension from
Management code system compensating for another. As an exploratory empirical study of three SMEs in
Cutting-tool manufacturing cutting-tool manufacturing, companies A, B, and C were diagnosed as levels 3,
2, and 1, respectively. Their operating margins (+6.6%, +4.7%, -9.1%) showed
consistent monotonic correspondence with maturity, and the lowest-scoring
dimension directly informed firm-specific improvement priorities.
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Table 1 Comparison of Existing DX Maturity Models from an
SME Adoption Perspective

Table 2 FOMs-based SME DX maturity diagnostic matrix (3
dimensions % 3 levels)
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[Step 1] Data Mapping
Cost stmt - MES - QMS— #1000~#4000

Dl
DATA
Acquisition

D2
Code
System

D3
Utilization
Maturity

[Step2] Dimension Scoring
ScoreD1 - D2 - D3 (0~3pts each)

Level3

Integrated :

3 3

Quarterly
Repeat

[Step3] Level Determination
Level2 Aggregate + min—dim (dual condition)

Partial

[Step4] Prescriptive Diagnosis

Level L Lowestdim - improvement priority

Manual o1

0~1 0-1

[Step3] Monitoring

Score per Dimension (0~3) Quarterly re-diagnosis + PDCA

Dual~ConditionRule (bothmust hold)
(1)Ageregate Score: 0~3=L1/4~6=12/7~-9=L3
(2)MinDimension Score > Target level minimum (no compensation across dimensions)

Fig. 2 Architecture and operational procedure of the FOMs-based
DX maturity diagnostic model
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Table 3 Overview of the three SMEs applied in this study

Item Company A Company B | Company C
Primary WC/ PCD Diamond tools Compatible
products cutting tools tools

Approx. Approx. Approx.
FY2025
revenue KRW 10 KRW 4.5 KRW 2
billion billion billion
Approx. Approx. Approx.
Employees 50 40 15
Integrated
Operating ERP+ Partially Per-customer
systems MES+ digitized Excel sheets
FOMs
Annual Approx Approx. Approx
shipments 7,300 7,900 2,500
Rolg 37} 3471992 A5 5 A8 oz Mgsls U4
HEE BATCEN s 2ol aI(net effect)E AlE S}

7] QIgholt}. 3A: BF SRR ER AAVEe U fAR Y
oll &otm, A uiE 209~100%] ¥ 29| F&7]olr} T
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AARE 27395+ CBN-PCD 7|4F A HAgE A
Qo= 2025 3AFE ufZE oF 1002] ¥ F&olH, ZH4] ERP-
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j=}
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Zeto] 83 dolE & (i) 3AM] REAFAEZH (2022~
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Table 4 FOMs-based DX maturity diagnostic results for three

SMEs
Dimension Company A Company B | Company C
D1. Data 3 pts 2 pts (partial | 1 pt (partial
acquisition | (real-time auto) | auto, hourly) | manual/Excel)
D2. 3 pts 2 pts 0 pts
Management |(full 19-component| (#1000~#3000 | (simplified,
code system mapping) established) | unestablished)
D3. Utilization 2 pis 2 pis (m(.)nthly 1 pt (quarterly
maturi (monthly/weekly executive retrospective)
l + partial DT) meeting) P
Aggregate 8/9 6/9 219
score
Min.
dimension 2 2 0
score
O\-/erall Level 3 Level 2 Level 1
maturity level

L
R

2TA AR M4 4] A3t Table 49 2Tt 24> Hoi9]
AL 42400N 71& A7 59 W7k Fdgholth

ANFE Tt 8 HA 2o (24 DI (A 2)F BF TE
5tof Level 32 WAEIQlTh D3 €& $2&0] Tl £ v]zl A
OA" B 7|5 AP 730l AR ZRlo) 3 =4 Efol7]
wjoln, of= B Aol e k&R =R AlZst el
@9 B Y E WA 99E FsfoF T AARIT

BAH= 3 67427 2402 Level 22 QYL D2 F&
AACNA #1000~#30002 ZHH=0] lout #4000(FAH|& -
29 FE7t AR glof He A5 A ol 2QJe=
AEE|QICY.

CAkes 2t 2434 0%dolH (241 2)0] et AH50.2 Level
122 WAL D2 AFho] 0431 AL #1000~#4000 & A

&% 5
‘]

A7 BYSA) . AELA AN T o vl go] 7
57] mgolud, ol T % Aele] A4 A4S TEACE Aok
Bk

[3A Level 12 9l Zo] 25, [4TA A =&
2 530N EASH
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E‘:*L] ﬂﬂ Eldd(external validity)
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Table 5 FOMs-based DX maturity diagnostic results for three

+6.6% SMEs
’ e ] — ;fgﬁgﬁi Company C | Company B | Company A
55; Manotonic indicator @b L2 L3
E ' Approx. Approx. Approx.
2 Annual revenue KRW 2 KRW 4.5 KRW 10
g N / billion billion billion
° Gross margin 25.4% 35.0% 31.5%
) o Operating —9.1% +4.7% +6.6%
Score 219 Score 89 margin
T ey oy oo O“'ﬁmfatgehvery " 033%335%) Data limitation (cil'f:f])
Fig. 3 Monotonic relationship between DX maturity levels and -
operating margins of the three SMEs Quality records | 4 per year |1,044 per year| 2,444 per year
Quality
recording ratio 0.44% 13.3% Auto-aggregated
(1) FholdfE (vs. Revenue)
3AH9) 20259 HYPOIAES AAL +6.6%, BAF +4.7%, CAF —
9.1%2 UE, Level 3 > Level 2 > Level 19 B34 gz 9 944 BaHs FEgith
743 (monotonic correspondence)o] THEE ATHFig. 3). ©f
% o|9EL BAK35.0%)7F AAK31.5%)HTt Tha = okts 5.3 FEH ZAnfe| U &

Bolol), shjzaly] 5837 &9 SAAY &m0 AjolZ Ay & 2o S ApEA 2 Ado] E AYOR Ay e FX20|
AN 247 AAE ol B mElo] Wste 9ol olap  Th E AL Table 49] Ak Aoy APEE AHghd M HLE
24 8§ £203)0 B W 58HS Wol BF goly)  7IROE b M e =EU,

3} AYHOR AARS ANATHAT A obd BIH BH AAL (Level 3, D3 = 27) — 7P Alge 74 Qdde 28
oA 3A). FF Aot FAHoE HAE EY 7HF AR HFo] AR
Q) 97 28 2ol o =YUH Aefolng, FOM-DX 2Eg &8st ZAt
d7] 2482 dloly ¢/ o= Qs 3aF A Hlaole TR AEEOlA 71N AARAT AA ol D3E 3HeR Fof
A7} Itk CALevel 1)9] 1,03871 B4 Azt W7] #48  2¥E A2o/th of& Aol & A7ate] A8 shex] =2l
303% 37 219 59.7200] SelElgick WM Level 3 71%4Q) AAF A 291 B9IE AZE B9 4B /9] U9 S
LB AnRe) A sex) =R 918%0) W] £4ge Aok AXT
Baghuh glrh 402 Ay $Y Ao vwd 2= glo BAF (Level 2, D2 = 2%) — 7Y AIF% A 9 3=
U, Level 13} Level 3 7o) 9F 60%p ZAF= D1-D3 24¢9] B AAl AUe=, 53] #4000 408 Z=9] AA o] A A
=7 97) B &3] AAAUE 7AstA AAFei olt}. o]+ Prevention-Appraisal-Failure (PAF) 282 Z4H]
(3) E4 oME 7|2 W= & 52 FOMs #jacof migsts Aoz, 744 oY
ZA ZHoME 7|2 WT RAH7t HLzo) HlFss oto]  FOM-MES % ARHolAM AAE A2 %%@f + it
et CA (Level 1, D2 = 08) — 7P AlFSH 74 949 3=
AAFE 2025 1471 93 2,444719] ZABeES Agk AAstn AA AFLolnh A1 #1000~#4000 471 F9) SES Al=A7HY
lom, BAR= 1,0447(BAMIT 13.3%), CAH= & 47i(ml& o AlAet oisgshes 71& 2]15E AlRsted, o tofg £ AH
H] 0.44%)5to] 7|25]of Qith. CAle] Yo 7|2 Wiz 27 o2 (D1)9] A5st 1z st gAR ZAsfof gk E A7Ake
g ofujste o] ofUet 712 Qzeto] BAE ouaity 5, A Sx| =2 A5E 2= upg BApt oxe) 19 =
DI-D2 A9 %=}t B4 Belel 7hlgn Aagel gy PR AW B8 Kt
th. Table 5+ 3AF] 294 £3 vl ZAxto|th. o3 AW =& E 2do] 7|E 22 As: 2Y
B A B 979 Gap 3 (AEE-S9AT TriA Az Yo AFeia] 2ot 24 gl 1AF AM &5 slolss
BE)g 59U 4F 54 2N AP 4t o, Ad nd  AAGE EAEH §, £ 2o AT “Rlo] I #

257



Han Sol Yoo et al.

Table 6 Improvement priorities derived from the diagnostic

results
Compan Current | Lowest imP:cl)OI;:ItrI}llent Target
PAY 1 Jevel | dimension P V level
activity
Enterprise-wide
expansion of
Full L
Confa“y L3 (8/9) | D3 (2 pts)|  DT-based ‘(‘9 /9)3
decision-making
[14]
Compan Establishment of
Pany 1y 5 (6/9) | D2 (2 pts) | #4000 quality-cost |L3 entry
B .
code linkage [8]
Baseline mapping
Company L1 2/9)| D2 (0 pts) of four top-tier L2 en
C P codes #1000~ oy
#4000 [11]

2 ofjef oy
2 7158

oA AW/ dslioF sk=7hell Eothe A =t

ol 3AF ¥ AN LS TS Table 63 2t
6. 2 &

2 e |2714(SME)9] HAEHEHDX) &8
A 2 dlojel 2 A7F Adstal I g SA @9 A &
Zo2 AZAY 4 Q& FOMs 7|8 At melg A|otsigich, =
g2 goje] £4-2E A& 359 371 F7t AL Level

1~39] 3¢ Ao g AT 3x3 fjEgA 1LRE 7Y, 3
7t Mol T Fato] ofd At Aok A A A4 olF
27 HEE Bl A 7 Ado] BAEA gde T e
skl

HAAET Az Akl & mEls 283 Ax, AAR= Level
3(8/97), BAR= Level 2(6/97), CAF= Level 1(2/97%)0.2 7t
Fler, 3] 2025\ JYol2ES CAHLevel 1) —9.1% < B
RKLevel 2) +4.7% < AAK(Level 3) +6.6%2 UER} H4E o
At T ko] TR t-g(monotonic correspondence)S E

o, J7] £48(CAF 30.3% vs. AAL 91.8%)TF E4 7]E Wi
—?_rogl\g?} AFNE ZUSH 9] A:Ao] AT QT

/\-] }\h:HE] 74. oy X _,JX‘] L7t 7]04Hﬂ A _C,ZA

JAS DX A&
AL EX ﬂ K7 M H&

11:1}- O]xﬂ (|

258

5&

29 SME Jstg o A Holth. ARAone o 24
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