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Digital Transformation of Small and Medium Manufacturers:
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ABSTRACT

A government-led digital transformation promotion plan is being established, but
uncertainties have not been resolved about the effectiveness of policy support for small
and medium-sized manufacturers. This study aims to investigate exploring the desirable
direction of small and medium-sized manufacturer support through a survey on the digital
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transformation of small and medium-sized manufacturers differentiated from large-sized
enterprises. We conducted an online survey with 490 employees of the small and medium-sized
manufacturer. In the survey, perceived awareness of 4 areas and AHP questionnaires were
included on 4 dimensions and 11 regions of digital transformation. As a result of the survey,
regardless of the positive response to digital transformation, the workers did not accurately
perceive the digital transformation. Further, in practice, the required technologies were
information technologies in traditional manufacturing rather than the advanced technologies
of Industry 4.0. In addition, the importance of digital transformation was evaluated in the
order of organization, technology, human resource and strategy. The findings of this study
provide a gap between the direction of digital transformation support for small and
medium-sized manufacturers and actual requirements. A policy support direction considering
alleviating uncertainty about digital transformation investment and providing actual needs
of small and medium-sized manufacturers is needed.
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Method

5-Point Likert

Scale

Evaluation Items

Q1.2. Are you personally interested in digital transformation?
your company, will you actively accept it?

Q1.1. Are you familiar with digital transformation?
Q1.4. If digital transformation technology is introduced to

o] A

=

T
1. Perception |Q1.3. Is your company interested in digital transformation?

Region

Az719) A A
(Table 1) Digital Transformation Perceived Awareness Evaluation ltems
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Perception and

Effects
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(Table 1) Digital Transformation Perceived Awareness Evaluation Items(Continued)

Region

Evaluation Items

Method

Perception and
Effects

2. Effect:
Personal

Q2.1. Do you think the introduction of digital transformation
technology in your company will have a positive impact
on work effectiveness?

Q2.2. Do you think the introduction of digital transformation
technology in your company will have a positive impact

on work efficiency?

Q2.3. Do you think the introduction of digital transformation
technology in the company will have a positive effect

on job satisfaction?

5-Point Likert
Scale

3. Effect:
Company

Q3.1. Do you think digital transformation technology is

necessary for your company to evolve?

Q3.2. Do you think the adoption of digital transformation
technology will enable your company to gain a

competitive edge in the industry?

5-Point Likert
Scale

Q3.3. Which of the following do you think will benefit from

the introduction of digital transformation technology?

Multiple
Answers

Level and
Expected
Outcomes

4. Level

Q4.1. Does your organization currently proceed or drive digital

transformation?

Q4.2. How much does your company invest in digital

transformation?

Multiple
Choice

Q4.3. What part is your company’s digital transformation

taking place?

Multiple
Answers

5. Expected
Outcomes

Q5.1. What do you think of the scale of your investment

in digital transformation?

5-Point Likert
Scale

Q5.2. Has your company’s revenue changed since digital

transformation technology was introduced?

Multiple
Choice

Barrier and
Concerns

6. Barriers and
Concerns

Q6.1. Select all of these items that prevent the introduction

of digital transformation to your company.

Q6.2. Select items that will be a problem when introducing

digital transformation technology.

Multiple
Answers

Required
Technologies

7. Required
Technologi
es

Q7.1. Select the following digital transformation technologies
that you think are necessary for your company’s digital

transformation.

Multiple
Answers
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(Table 2) Definition of Digital Transformation Dimension and Region

Dimension Region
(Primary Definition (Secondary Definition
Indicator) Indicator)
) ) Vision The goals, values, and ideologies an organization is
Estabhsh anqdd651lgn an pursuing through digital transformation
It - t B B . - -
e E.}rpnse wide pan 1o Blueprint with goals, criteria, and strategies available
Strategy |achieve the Roadmap . . A .
e for planning and driving digital transformation
organization's digital - : - - —
transformation goals Business |Business performance and expansion with digital
Model technology
Leadership |Leader’s competence to support digital transformation
Digital transformation Emplovee Organizational members’ level of readiness and digital
Human |professionals, leaders, Doy skills for the organization’s digital transformation
Resource | and organizational talent Human Human-level management capabilities to recruit,
management Resource |nurture, adapt, deploy and evaluate the right people
Management |for digital transformation
Ability to introduce and leverage digital technology
Use and operation of Application |in line with your organization’s digital transformation
digital technologies that strategy
Technology |align with digital Ability to build an environmental foundation for digital
. Infrastructure
transformation technology
strategies . The level of network and process operations of an
Operation L. . ..
organization using digital technology
Governance and shared Decision-making, behavior, and accountability levels
Governance . . . .
. .. |values and norms associated with digital transformation
Organizatio ..
N around digital v ; b ¢ th
transformation within Culture alue‘ anfi culture s ‘alhred by member§ of the
the organization organization about digital transformation
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o gk Apelol digk A FeAs ddst o] SHAERH H]O]HE TR AT TaA
A L o5 Tt 7HEAE Folsthe Z719 AAA7E obd B--oF s SRk
Z 2 (AHP: Analytic Hierarchy Process)’ e AE A9 = 490‘3394 SES B4
S &gt AT AHE EA T AHPE AREEEI T A2 20224 062 208 5-E] 2022
Q1gk din| L vlolE 412 DRESS 1.7, ©] 90649 2147HA] W8kl om, A vjE A
o] BE 5/ #2412 IBM SPSS Statistics SHARE A Sl RS fla) A o4
V26.05 &85t AT AHP 7188 S8 At 24 ol ofs

NE 2
3.1 4= =& 321 294 9 9% 39
3[AL Q1
Q14 9 3 Jelol ofe WAYE o Bt
2 ol FaAETIel A4 F9 6408 A4 <Figure 1>3 o] 25 54 271 E 4

(Table 3) Descriptive Analysis of Participants

Characteristics Frequency(n) Percentage(%)
Male 276 56.3
Gendler Female 214 437
20~29 35 7.1
30~39 221 45.1
Age 40~49 155 31.6
50~59 67 137
Above 60 12 24
Employee level 217 44.3
Position Middle manager level 186 38.0
Executive level 87 178
IT-related 55 11.2
Clerical 235 480
Job Production 102 20.8
Research 47 96
Sales 51 104
Less than 2 hillion 142 29.0
Annual turnover Less than 2 to 5 billion 122 24.9
(KRW) Less than 5-10 hillion 63 129
More than 10 billion 163 33.3
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S = N oW e o

3.3 3.45 345
QlL.1. Ql.2. Ql.3.

3.74 3.82 3.80 3.86 2.86
QL4.  Q21. Q22. Q23. Q3L

3.86 3.7

o

Q3.2.

(Figure 1) Perception and Effects of Digital Transformation (Q1.1.~Q3.2.)
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Streamline business processes

Improve product and service quality

Labor cost savings

Increase productivity

Improved worker safety and workplace environment

Flexible response to changing customer demand

Development and expansion of new markets

Information sharing and cooperation among cooperate enterprises

Boost source product and technology competitiveness

Respond to non-face-to-face customer demand

11.63%

10.41%

52.86%

42.04%

37.55%

37.55%

24.49%

18.16%

15.31%

14.08%

(Figure 2) Expected Outcomes of Digital Transformation (Q3.3.)

S0 w§ 28 @, 5 uls agehel A
34 oo ekt tAE Age] Yt o

4 Age W@ W #ge BT 45

3.47(0.91), W1 A vIA]= oA Gl

g Al el Bt A= 386(0.70), E]Al
HA= A Gl tist 7w de] Bt A
T 38108 = UEsTE =, HAE A gkl
et SHAES 4 gl B o ol
o2 yepar glew, vAe ko] el
A el A dFe] AHE AT
= AR sk JeR = 4 9lth
Figure 2>+= S|Abel| PIA= G2t 27}

.

LAl g Aol vigk & 1,294

)
lo,
olo

it
K
il
T
2
M\
£
AN
o
s
Y
i
.
u
o
Bjie
il
rlo

AT ZEAL Fedl 2FE g T AR 2
LI ES s g R A Ra L s e i AR

]
E 5 A Al 29 Fol USIH:

<Figure 3>% <Figure 4>+ x4 =3k
Y e 2 2 49 gig 9 d9E
HolErh dA) 3ake] tAd AE 1 o
ek A (QA.1)A = AT H F(40%),
F(22%), X1 A gl5(22%), 13 F(16%)
To® SHatqlon fAE Hke] gk v

of thu] £ el e = EE, 1% 7

o,

4z ol

o

e M



9k 1~5%, 5~10%, 10~20%, 20% o]¢ =2

= UEpstth A =95k Qe 2okl digt
Aiols & B0A9] HeewHol FHEUN=
dl, Y=, sug/ e, g, 4
B7)s A, e, aARe, 71E, 719

a2,
L AA/EY wow vEyth

200

100
5() I I ]
0

Don't know Below 1% 1- 5-10% 10-20% Above 20%

(Figure 3) Perceived Investment
(Q4.2.)
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(Figure 4) Adoption Domain(Q4.3.)
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30 40 50

Lack of staff and training burden to utilize the system 44.08%

Burden of follow -up management(e.g., Maintenance) 44.08%

39.59%

Lack of capital for facility/system investment

Lack of trust in digital transformation

Uncertainty in performance creation
Lack of willingness to change by the company or owner
Rigid organizational culture
Market uncertainty
Lack of institutional/social infrastructure
Lack of technical skills

me== Financial Burden === Uncertainty =s== Organizational Culture == Infrastructure and === Lack of Resources

External Support

(Figure 6) Barrier to Adoption of Digital Transformation (Q6.1.)
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133
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Adoption cost 44.29%

Maintenance 42.86%
Education / Training 37.76%
Employee competency 35.71%

Applicable to existing systems 32.45%

Technical level

Lack of support

Organizational culture mismatch
Business management conditions
Shortage of institutions

Production discontinuatio 7.35%

I —
L
=
R
S —
S
IS
©

19.18%

18.16%

13.88%

ms== Financial Burden === Lack of Resources === [nfrastructure and === Organizational Culture

(Figure 7) Expected Difficulties of
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Adopting Digital Transformation (Q6.2.)
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0 10 20 30 40
Product Data Management System(PDM) 39.18%
Supply Chain Management System 34.49%
Enterprise Resource Management System(ERP) 30.2%
Manufacturing Execution System 26.94%
Customer Relationship Management System 25.31% Traditional Enterprise
Excel 24.29%
Supervisory Control and Data Acquisition® 21.84% Management
Smart Ordering and Payment(eg., POS) 18.78% Technologies
Big Data [N 12.86% | Industry 4.0 &——————
Artificial Intelligence 12.24% .
Remote Work System 9.59% Technologies
Industrial Robot 8.57%
Industrial Internet of Things 8.57%
Digital Platform 8.16%
Cloud Computing 6.94%
Metaverse 5.1%
3D Printing 4.9%
Virtual/Augmented Reality 3.88%
Blockchain [SEETEA
Cyber-Physical System |REEYE
5G Network |RERALA
(Figure 8) Digital Technology Required (Q7.1.)
A Aol el 544 SHe e o, o 3.3 CIXE e A2 Y MY Sex
A 8 A7) sl digk FA4 oA S HE
e Aol obd 43 A3t B S Ve =9 AT S AdAE e w
o] x|l Digitalization ©71¢] 7]&5 £33 =4 AHP 7|¥& &gsto] tAd Ao T8=
sl Q1A e, Sl Agsolol @ Wk A 9 L BAT, Fa AT Az
o Sl= TaAETIYY] 54& g Az =, 12k ATl sidste xHdelA AlF E 3
A 4 it A FREE <Table 4>9} 2ol 24(0315), 7]
(Table 4) Analysis of AHP
Dimension Region Regional Global Ranking Ranking
(Primary Indicator) | (Secondary Indicator) Weight Weight (Local) (Global)
Strat Vision 0.157 0.023 3 11
015 Roadmap 0426 0.064 1 8
' Business Model 0418 0.063 2 9
Leadership 0.270 0.065 3 7
Human Resource Employee 0.283 0.068 2 6
(0282 Human Resource 0.447 0.107 1 4
Management
Technol Application 0.208 0.060 3 10
€CNnolo;
0988 Infrastructure 0311 0.090 2 5
' Operation 0.480 0.139 1 2
Organization Governance 0.383 0.122 2 3
(0.315) Culture 0.617 0.198 1 1
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