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The purpose of this study is to suggest a plan to improve the level of acceptance of related technologies and the transition
to smart factories of small and medium-sized manufacturing enterprises by using ‘technology readiness’ and ‘integrated technology
acceptance model’. To this end, the research hypothesis was verified by collecting questionnaire data from 130 small and me-
dium-sized manufacturing companies in Korea and conducting path analysis. First, optimism affects performance expectations,
social influence, and facilitation conditions, innovation affects performance expectations, effort expectations, and social influence,
discomfort affects performance expectations, social influence, and facilitation conditions, and anxiety affects effort expectations,
social influence and facilitation conditions. has been proven to affect Finally, performance expectations, effort expectations, social
influence, and facilitation conditions were verified to have a significant positive effect on the intention to accept technology.
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<Table 1> Contents and Reference of Detailed Measurement Items for Each Research Item Comprehensive Previous Research

Division Detailed measurement questions Reference
1 | Smart Factory technology will be convenient to use [4]
2 | Smart Factory technology allows you to work accurately [30]
Optimism 3 | Smart Factory technology will take better control of current work [31]
4 | Smart Factory technology will provide better flexibility [47]
5 | Smart Factory technology helps you in your daily life [48]
1 | My Entrepreneurs Encourage Breaking Traditional Stereotypes [1]
) 2 | My business welcomes the adoption of new technologies
Innr(:vatlve 3 | My company inspires the will to develop new products and services [2]
o 4 | My company values the creation of new technologies and services
5 | My company wants to quickly adopt new technologies [36]




6 Yong—Gyu Lee

<Table 1> Contents and Reference of Detailed Measurement Items for Each Research ltem Comprehensive Previous Research
(Continued)

Division Detailed measurement questions

Smart Factory technology is generally difficult to use(manipulate)

Reference
[30]

Time-consuming to use Smart Factory technology

Discomfort Smart Factory technology has many process procedures that need to be checked [31]

Dependence on Smart Factory technology will increase

Adoption of Smart Factory technology entails discomfort [58]

(4]

Smart Factory technology poses financial risk

Adoption of Smart Factory technology entails anxiety

Insecurity Trade secrets may be leaked due to Smart Factory technology

Fear of learning Smart Factory skills

Smart Factory technology creates security vulnerabilities

Performance
Expectancy

Smart Factory

technology helps you achieve your business goals

Smart Factory

technology processes tasks in a shorter time

Smart Factory

technology improves overall business performance

Smart Factory

technology enhances overall business performance

Smart Factory

technology makes work easier

Effort
Expectancy

Smart Factory

technology is easy to use

Smart Factory

technology can be used by anyone

Smart Factory

technology properly controls the internal operation of the company

Quickly learn how to use Smart Factory technology

Smart Factory technology is easy to use

Social
Influence

Smart Factory technology requires important people to use

Encourage important people to use Smart Factory technology

Smart Factory technology recommended by influential traders

People who recommend using Smart Factory technology have a better reputation than those around them

Increased use of Smart Factory technology around

[66]

Facilitating
Condition

Increased smart factory related technical training time

[18]

Increased time to introduce Smart Factory related technologies

Increase in cases of technology propagation related to Smart Factory

Invest in smart factory related infrastructure

Building an organization related to the adoption

Technology
Acceptance
Intention

Intent to use technology

High interest in technology

Actively accept

Considering use

il Wl |—mlulE|lW(R|—m|luh|lW[—m|l|dalVWIR|—mlE|VVR|—|l&|[wW|D]|—

Plan for future use
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A 2ol At 7101 Fake] Alv]se] tig ANt JRA 13 S AREA A Fel A(+)e] S Ht
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<Table 2> General Status of Survey Subjects

Division Contents Frequency %
20~29 6 4.6
30~39 38 29.2
Age
40~49 30 23.1
50 Over 56 43.1
High school 4 3.1
. College 38 29.2
Education —
University 79 60.8
Graduate school 9 6.9
Deputy manager 24 18.5
Manager 48 36.9
Rank Head manager 39 30.0
Executive 13 10.0
Etc 6 4.6
35 9 6.9
6~10 31 23.8
Yeurs of 11~15 49 377
16~20 39 30.0
21 Over 2 1.5
51~100 18 13.8
101~200 45 34.6
Sales 201~300 24 18.5
Unit: KRW
100 million 301~500 24 18.5
501~1000 14 10.8
1001 Over 5 3.8
50 below 22 16.9
51~100 17 13.1
101~200 28 21.5
Uﬁ?;pllfg‘zzn 201~300 18 138
301~500 23 17.7
501~1000 20 154
1001 Over 2 1.5
10 Grocery 4 3.1
11 Beverage 2 1.5
14 Clothes 2 1.5
15 Leather, Bag, 2 1.5
16 Wood 1 0.8
21 Medical 2 1.5
22 Rubber 27 20.8
23 Non metalic 2 1.5
24 Primary metal 7 5.4
Sectors 25 Metal working 3.8
26 Electronics 37 28.5
27 Medical precisi 5 3.8
28 Electrical 1 0.8
29 Other mechani 19 14.6
30 Car other 3 2.3
31 Other transport 3 23
32 Furniture 2 1.5
33 Other manufac 3 2.3
35 Etc 3 2.3
Technology Yes 110 84.6
is introduce No 20 15.4
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<Table 3> Exploratory Factor Analysis and Results

Division 1 2 3 4 5 6 7 8 9
1 0.907 0.159 0.098 0.045 0.028 0.000 -0.166 0.060 0.085
2 0.892 0.216 0.084 0.021 0.113 -0.016 -0.156 0.063 0.137
Optimism 3 0.875 0.191 0.101 -0.056 0.082 -0.013 -0.144 0.031 0.217
4 0.904 0.145 0.060 0.007 0.125 -0.040 -0.129 0.116 0.133
5 0917 0.151 0.084 -0.067 0.132 -0.046 -0.133 0.089 0.138
1 -0.056 0.129 0.150 0.781 0.165 -0.010 -0.032 0.199 0.034
2 0.038 0.045 0.096 0.817 0.193 -0.024 -0.101 0.169 0.014
Innovativeness 3 -0.032 0.095 0.188 0.786 0.183 -0.084 -0.033 0.147 0.065
4 -0.008 0.136 0.137 0.886 0.180 -0.036 -0.085 0.129 0.070
5 0.049 0.122 0.122 0.851 0.201 -0.038 0.004 0.185 0.150
1 -0.169 -0.047 0.046 -0.020 -0.019 0.013 0.797 -0.085 -0.102
2 -0.165 -0.060 0.044 -0.076 -0.030 0.048 0.769 -0.013 -0.052
Discomfort 3 -0.134 -0.058 -0.022 -0.101 -0.047 0.069 0.714 -0.039 0.004
4 -0.200 -0.092 0.043 -0.034 -0.012 0.035 0.699 -0.020 -0.032
5 -0.035 0.007 -0.046 -0.006 0.015 0.160 0.684 -0.173 0.043
1 -0.036 0.964 0.013 0.008 -0.039 -0.015 0.172 -0.019 0.011
2 -0.026 0.939 -0.022 -0.033 -0.024 -0.006 0.189 -0.056 0.038
Insecurity 3 -0.051 0.894 -0.049 -0.020 0.056 0.043 0.125 -0.027 0.054
4 -0.036 0.964 0.013 0.008 -0.039 -0.015 0.172 -0.019 0.011

5 - - - - - - - - -
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<Table 3> Exploratory Factor Analysis and Results(Continued)

Division 1 2 3 4 5 6 7 8 9
1 0.363 0.387 0.303 0.132 0.265 0.023 -0.089 0.166 0.609
2 0.362 0.362 0312 0.144 0.182 0.008 -0.045 0.195 0.657
];egfcm“ccye 3 0.334 0.352 0.330 0.195 0.158 -0.020 0.015 0.105 0.592
4 0.406 0.241 0.206 0.170 0.177 20012 -0.076 0.192 0.584
5 0.439 0.290 0.306 0.121 0.116 0.002 -0.079 0.247 0.536
1 0.032 0.178 0.849 0.163 0.141 0.116 20016 0.045 0.118
2 0.114 0.140 0.861 0.132 0.115 0.014 0.074 0.139 -0.034
Exsngwy 3 0.117 0.183 0.840 0.097 0.182 0.080 -0.044 0.078 0.098
4 0.087 0.121 0.867 0.156 -0.031 -0.025 0.021 0.074 0.220
5 0.094 0.094 0.890 0.113 0.061 0.022 0.029 0.102 0.200
1 -0.044 0.099 0.059 -0.181 0.021 0.836 0.041 -0.003 -0.050
, 2 0.033 0.043 0.012 -0.139 0.037 0.745 0.024 0.002 0.010
Insﬂ"uce‘ilce 3 -0.030 0.030 0.052 -0.129 0.085 0.823 0.110 0.054 -0.033
4 -0.029 0.042 0.064 0.111 0.068 0.749 0.055 -0.023 0013
5 -0.024 -0.029 -0.008 0.103 0.057 0.838 0.070 0.077 0.087
1 0.045 0.312 0.121 0.185 0.135 -0.009 -0.053 0.698 0.044
o 2 0.042 0.154 0.052 0.126 0.091 0.032 -0.109 0.698 0.068
ngggs:;‘:lg 3 0.165 0.226 0.229 0.164 0.121 0.049 -0.096 0.620 0.168
4 0.035 0.203 0.096 0.176 0.097 -0.014 -0.105 0.667 0.134
5 0.181 0.183 0.037 0.295 0.177 0.081 -0.003 0.606 0.105
1 0.113 0.135 0.154 0.123 0.768 0.248 0.041 0.089 0.052
Technology 2 0.083 0.119 0.049 0.219 0.879 0.184 -0.020 0.101 0.047
Acceptance 3 0.066 0.140 0.076 0.192 0.794 0.125 0.007 0.093 0.105
Intention 4 0.108 0.111 0.108 0.197 0.769 0.069 -0.088 0.144 0.108
5 0.146 0.123 0.093 0.194 0.761 0.092 20,041 0.107 0.140
cigenvalue 5.074 4767 4439 4107 3.741 3.402 3.030 2,671 2.180
% Variance 11.276 10.594 9.864 9.127 8.313 7.561 6.733 5.937 4845
Accumulate % 11.276 21.870 31.734 40.860 49.173 56.734 63.467 69.403 74248
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<Table 4> Confirmatory Factor Analysis and Results

=

3}o] 3}

FH gk

. 53t Tenenhaus et al.[65]
Folo] 7xRde] 4PRS
© U9 <Table 4>o14 A

Hir 43 Communality FHE2] H s

NE T

lo

rlo

3}

d

Division

QOuter Loading

AVE

Cronbach's a

C. R

RZ

Communality

Optimism

0.930

0.955

0.947

0.881

0.958

0.874

0.964

0.972

0.874

Innovativeness

0.954

0.958

0.959

0.947

0.961

0.913

0.976

0.981

0.913

Discomfort

0.954

0.922

0.940

0.950

0.866

0.859

0.959

0.968

0.859

Insecurity

0.970

0.953

0.925

0.970

0.780

0.919

0.945

0.780

Performance
Expectancy

0.938

0.893

0.931

0.940

0.945

0.864

0.961

0.970

0.356

0.864

Effort
Expectancy

0.949

0.954

0.938

0.939

0.968

0.901

0.973

0.979

0.464

0.901

Social
Influence

0.949

0.872

0.950

0.909

0.915

0.845

0.954

0.965

0.455

0.845

Facilitating
Condition

0.944

0.958

0.954

0.960

0.946

0.907

0.974

0.980

0.471

0.907

Technology
Acceptance
Intention

0.950

0.949

0.952

0.952

N[ | W[ — N |WINR[—m N KW N |WINR[— N AW — N AW — WA W[ — WA W[|— W& [W][ND|—

0.937

0.899

0.972

0.978

0.208

0.899
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oo g YelUW w2 502 B £ Ay o ARASF FERY 52 JoE AFHnE dEly
Ao FzEE AP 058302 HTHY =& 5 Aol rta #Adsrt

o7 Bagr)

43 A771d A48 H 24

T4 g EAE ATIEEY AVEY Alud 2 AT A Y AFaEo] AR B A el
s &&ate] EAE AlAETHI3]. AVES Alw @t A &6k ZISAE BT S5 Jo® AN
& 0.7 oo vehof e AREYP] tE Ay BR AT JHEEC U dAAS AREHY R
BEo 49 ASgEd vashs woz BAF Adsth ARHel Asbde] P Ave e
deldAg o] B A= o239 <Table 5>9F 2Tl Al <Table 6>3 7t}

<Table 5> Discriminant Validity Analysis and Results
Division v/ AVE 1 2 3 4 5 6 7 8 9

1. Optimism 0.935 1
2. Innovative ness 0.956 0.566 1
3. Discomfort 0.927 -0.331 -0.505 1
4. Insecurity 0.883 -0.141 -0.272 0.476 1
5. Performance Expectancy 0.930 0.545 0.401 -0.411 -0.264 1
6. Effort Expectancy 0.949 0.578 0.472 -0.463 -0.239 0.495 1
7. Social Influence 0.919 0.111 0.230 -0.372 -0.672 0.216 0.186 1
8. Facilitating Condition 0.952 0.113 0.233 -0.382 -0.681 0.212 0.202 0.686 1
9. Technology Acceptance Intension 0.948 0.327 0.505 -0.695 -0.477 0.420 0.468 0.370 0.381 1

<Table 6> Synthesis of Research Hypothesis Test Results

Hyp Path 2;%1?121 Sﬁgfrlle STDEV STERR t-val p-val Afg’;."evc‘:&

H1-1 OP —PE 0.234 0.135 0.080 0.080 2.073 0.040 Approve

H1-2 OP —EE 0.107 0.103 0.097 0.097 1.104 0.271 Reject

H1-3 OP —SI 0.453 0.447 0.163 0.163 2.786 0.006 Approve

H1-4 OP —FA 0.642 0.646 0.051 0.051 12.507 0.000 Approve

H2-1 INN —PE 0.571 0.571 0.141 0.141 4.054 0.000 Approve

H2-2 INN —EE 0.756 0.757 0.100 0.100 7.569 0.000 Approve

H2-3 INN —SI 0.326 0.327 0.019 0.019 4.195 0.000 Approve

H2-4 INN —FA 0.071 0.071 0.053 0.053 1.337 0.183 Reject

H3-1 DI—PE -0.631 -0.632 0.019 0.019 4.488 0.000 Approve

H3-2 DI—EE 0.004 0.003 0.059 0.059 0.074 0.941 Reject

H3-3 DI—SI -0.126 -0.126 0.026 0.026 4.868 0.000 Approve

H3-4 DI—FA -0.116 -0.115 0.025 0.025 4.683 0.000 Approve

H4-1 INS —PE -0.010 -0.011 0.085 0.085 0.119 0.906 Reject

H4-2 INS —EE -0.116 -0.115 0.025 0.025 4.683 0.000 Approve

H4-3 INS —SI -0.426 -0.427 0.019 0.019 54.195 0.000 Approve

H4-4 INS—FA -0.431 -0.432 0.019 0.019 54.488 0.000 Approve

H5 PE — TAI 0.425 0.425 0.143 0.144 2.798 0.006 Approve

Ho6 EE — TAI 0.163 0.164 0.084 0.083 2.074 0.041 Approve

H7 SI—TAI 0.336 0.335 0.080 0.081 2.756 0.006 Approve

H8 FA — TAI 0.370 0.407 0.342 0.342 3.084 0.000 Approve

But: Optimism: OP, Innovativeness: INN, Discomfort: DI, Insecurity: INS, Performance Expectancy: PE, Effort Expectancy: EE, Social Influence:
SI, Facilitating Condition: FA, Technology Acceptance Intension: TAI
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