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[Abstract]

This study investigates the key factors influencing the adoption intention of Al solutions among small

and medium-sized enterprises (SMEs), with a focus on the differences

in perception between

demand-side firms (manufacturers) and supply-side firms (solution providers). The research model

incorporates information quality, system quality, and organizational environment as independent variables;

perceived usefulness and trust as mediators; and adoption intention as the dependent variable. The

empirical findings reveal that supply-side tend to exhibit more optimistic perceptions regarding system

quality and reliability, whereas demand-side show higher levels of concern related to costs and uncertain

returns on investment. Moreover, the two groups demonstrate distinct priorities for Al application and

concerns during implementation. This study offers theoretical contributions and provides practical insights

for SMEs.
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I. Introduction
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II. Preliminaries

1. Definition and Economic Role of Small and
Medium Enterprises (SMEs)

1.1 Concept and Scope of SMEs
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1.2 Economic Significance of Small and Medium
Enterprises (SMEs)
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2. Digitalization of SMEs and the Promotion of
Smart Factories
2.1 Level of Digitalization and the Digital Divide
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Fig.1. Implementation and Utilization of Smart Factory[4]
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Fig. 2. Forecast of Impacts by Industry 4.0 Tech[11]

3. Application of Manufacturing Al Systems

3.1 Key Functions of Manufacturing Al
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Fig. 3. Al and Generative Al Spending in the
Asia—Pacific Region in 2024 [13]
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3.2 Current Status of AI Utilization in Small and
Medium Manufacturing Enterprises
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3.3 Differences in perspectives between
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Table 1. Domestic Al Support Programs in Korea [4,9]
Program Name Purpose Support Details Application Period| Additional Support
Support for Al solution - Support for Cloud Al
AL Voucher Support adoption by SMEs and Up to. KRW 200 million for Al Every March 2025 | Solutions ~ Using Al
Program solution purchase

mid-sized firms

Semiconductors

Cloud AI Solution Using

Support for development of

Development of public sector

Expanded support for

Innovation Support

innovation through Al

. ; ) ) ~ May 202 L
Al Semiconductors hyper-scale Al services services using hyper-scale Al ay 2025 public institutions
High-Perf Provi ti PU/NPU- i .
ig .er ormance | Provide computing | GPU/NPU-based computing Additional support for
Computing Resource | resources for Al |resources and development |~ June 2025 o
. Al research institutions
Support development environments
. . . t
Al-Based Industrial | Promote industrial Suppor for . prOdL.JCt Includes suppc?rt for Al
development and innovative | ~ December data acquisition and

technologies using Al

utilization

Al Startup Support|Support growth of Al Office . space, |nvestm§nt Addltlona.l §upport for
attraction, global expansion |~ October 2025 | commercialization of Al
Program startups . .
assistance technologies
Al R&D Funding | Support R&D for  AI|Funding for research | _ July 2025 Expanded support for Al
Support technology innovation institutions and companies y research projects

Al Education &Talent
Development Program

Nurture AI experts and
skilled professionals

Al  courses,
internship programs

Support for Al
workforce development
and employment
linkage

mentoring,

1

November 2025

Al Commercialization
Support

Support for commercialization
of Al technologies

Technical development and
testing for commercialization

Expanded support for Al

~ September 2025 products and services

Al Data Acquisition
&Utilization Support

Support for securing and

utilizing Al data

Data collection, processing,
and refinement support

Support for building Al
data sharing and
utilization platforms

~ June 2025
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III. The Proposed Scheme

1. Research Model and Research Design

1.1 Theoretical Foundation of the Research
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1.3 Conceptual Diagram of the Research Model
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1.4 Operational Definitions of Variables and
Measurement Instruments
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Table 2. Survey Item Overview

Variable Sub-Factors Items
Information Quality Exper.tlse,. Falrness, 12

Explainability
Ease of Use, Perceived

System Quality Security, Operational 12
Usefulness
Top Management

Organizational Support, Organizational 12

Innovativeness,
Technological Readiness

Environment

Perceived Usefulness -
Reliability -

Adoption Intention -
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1.5 Research Subjects and Data Collection
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Table 3. Demographic Characteristics of the Sample

Samples Total
Items | Classification Manufacturer | Software Com?;jltlon
Gender Male 177 199 376(83.2)
Female 42 34 76(16.8)
20s 33 36 69(15.3)
Age 30s 105 69 133(29.4)
Group 40s 77 73 150(33.2)
50s and above 45 55 100(22.1)
Organi| Less than 50 144 143 287(63.5)
zation 50~100 58 63 121(26 7)
Size 100~300 17 27 44(9.7)
Total 219 233 452(100.0)

2. Comparative Analysis of Research Model
Variables Between Al Solution Providers and
Manufacturing Firms
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Table 5. Reliability across business type

Reliability
Standard
=
e N M(::)n Deviation to)
(SD)
Manufacturer | 219 | 4.694 1.401
- _ <001
Type SquFlon 233 | 6.085 1078 11.774(<001)
Provider
* p<.05, 7 p<.01, ™™ p<.001
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Ul QEZA S £249] AJAE ZA EXMS £2X7]d Table 6. Analysis of Variable Differences According
_ to T
S BT AR, a4 ARG B 4408 ot 54 ° P
Aoz st A Z0] O =7 ;\13 L 7oz HA Manufacturer Solution
=~ TI‘J\.. T ] 1 '1 ﬂ U }1_ N T _lﬂ (219) Provider(233)
9\1':} Item Standard Standard| {(p) |Results
B . B Mean | _ . . | Mean Deviati
Uobrt Zaletd S40) AlolS AZE 2k, t=4.588, () |20y |Devtion
p<. 001z 571]751% %Q% 7;1% QE}E{E% _75_79.%’75] Information
) -8.372 ]
EHoﬂ E‘HOH S E}I‘jﬂﬁ% rgﬂ_ 479002 KﬂZSJ]?jQ rg] Quality 4421 | 815 |5048| 774 (<001 Accept?)
’ Attributes |
w 4.442 B0t o g7 AAshe ZloR FAEQ System -5.256
Quality 4408 | 693 |4751| .696 (<O'm)m Accept
Attributes )
Table 4. Perceived Usefulness by Business Type izati -
v ! y Bust yp Organizational| \ 11> a3 |4790| 769 | 288 | Accept
= e Environment (<.001)
erceived Usefulness : -
Standard Perceived | 4571 1503 |5567| 1.263 | 288 | Accept
& Mean . t(p) Usefulness (<.001)
N (M) Deviation 11774
(SD) Reliability |4.694| 1.401 |6.085| 1.078 (<Om)m Accept
Manufacturer | 219 | 4.452 1.503 - ,
- Adoption -25.728
Type [ Solution | ool o] .o |-8588(<000) Intention | 4116 1:313 6561 518 | 700 | Accept
. Provider T p<.05,  p<.01, " p<.001
p<.05, ™ p<.01, p<.001
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3. Analysis of Differences in Al Utilization
Priorities
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Table 7. Priority Areas for Al Implementation

Manufacturer SquFlon Total
. Provider
Domain Q
1st|2nd|3rd|Sum| 1st|2nd|3rd (Sum nt'}lt?/ %
Quality &
Inspection 57|37 (35(129| 39| 46 | 38 {123]252|19.3
Management

Product & Service

49137 | 31(117| 40| 49| 29 |1118|235(18.0
Development

Production
Process 29126(31(83|36]|29|38[103[199|15.2
Optimization

- - -Inventory, Logistics 22

& Superelly Chafin 25(36(83|29|36|31]96(179|13.7

Equipment
Predictive 25(23(31[79|37|26(30|93(172|13.1
Maintenance

IT Tasks
(Development & [ 13| 15|23 | 51| 10| 13|26 |49|100|7.6
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