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The Effect of Both Employees’ Attitude toward Technology Acceptance
and Ease of Technology Use on Smart Factory Technology Introduction
level and Manufacturing Performance
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Abstract

The purpose of this study is to examine the effect of each of the two technology acceptance factors(employees’
attitude toward smart factory technology, and ease of smart factory technology use) on the introduction level
of each of the three smart factory technologies (manufacturing big data technology, automation technology, and
supply chain integration technology), and in turn, the effect of each of the three smart factory technologies on
manufacturing performance. This study employed PLS statistics software package to empirically validate a structural
equation model with survey data from 100 domestic small-and medium-sized manufacturing firms (SMMFs). The
analysis results revealed the followings. First, it is founded that employees' attitude toward smart factory technology
influenced all of the three smart factory technology introduction levels in a positive manner. In particular, SMMFs
of which employees had more favorable attitude toward smart factory technology tended to increase introduction
levels of both automation technology and supply chain integration technology more than in the case of manufacturing
big data technology. Second, ease of smart factory technology use also had a positive impact on each of the
three smart factory technology introduction levels, respectively. A noteworthy finding is this : SMMFs which perceived
smart factory technology as easier to use would like to elevate the introduction level of manufacturing big data
technology more than in the cases of either automation technology or supply chain integration technology. Third,
smart factory technologies such as automation technology and supply chain integration technology had affirmative
impacts on manufacturing performance of SMMFs. These results shed some valuable insights on the introduction
of smart factory technology : The success of smart factory heavily depends on organization-and people-related
factors such as employees’ attitude toward smart factory technology and employees’ perceived ease of smart
factory technology use.
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P. B2 (Production) : AAEES wE o
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B—kx]-
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g 3

D. #7](Delivery) : +F=sll =, W] &4
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AP el F4E& e = ltHKim et al., 2016a).
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< a3 5 Qo

2ntEgAre] A 253 71E AwsE 71
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duby AR, AR AR, A 7 A =
Qg ol T2 vhekdt sl AEstE ] AitE
& FAPY W] B o AE A S sl

(Shin et al., 2017).
thro®, 2vpEgateli Aele Yl MES(manu-
facturing execution system), PLM (product

Technology Acceptance
Factors

Employees’
attitude toward

technelegy
acceptance

Ease of
technology
use

Manufacturing
big data
technology

Supply chain
integration
technology

lifecycle management), ERP(enterprise re-
source plannmg HlZ=U 2ol So] 4% 3F
AEEY 71EE AR Ve Y S5 A%
sl -5 4= e Oh, 2019). ofef) Sejd|o]
H| =] AbElA B 5 glRe], A °]F4L“”°ﬂ*1
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Abste] Mo A w4 4= 9IoHKim et al., 2017).
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<Figure 1> Research Model
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2u Bt o]sl)7) Sl= RSt A A EE & FrxE3to] (Table 1)ellA] Bz kel 3Fo] & 267K
= Ausjsleh SH719) FolA 2vhE AEe] SEG ) SHFRES FESGT. AR TP A%
A7b 254 (7] 25t ol GA7E 89%, 3=HAI(F2 1 FEH% 358, 7lE AFEEolA 48, HdlelE 5
AR QAT 11%2A o sohegde Agd B, A58 489 &, 22l Al
oR 59 $45T Yt A0 ek A 24T sERew T e &
BxE R B0 37%, A7)/AA 31%, SR AFEE o 35 elAE 53
FE 1%, A% 2%, 715 19%°]e, H=(1 = Ak 21 =
Se b = ol ¥0)E Agsjel Sele o,
3.2 B0 EHE2 5 ZVRERAE] = A AR
54 M & (1 g )2 ZA 3}
B AP MRS S A9, e a7E A
(Table 1> Measurement Items of Variables
Variables Measurement Items References
Employee's | EAl : Employees were not resistant to introduce smart factory technologies.
attitude toward| EA2 : Employees have a confidence to use smart factory technologies effectively. Kim et al.
technology EA3 : Employees were willing to improve their job productivity by using smart factory (2018)
acceptance(EA) technologies.
TU1 @ The smart factory technologies were perceived to be easy to utilize.
techl?lii? Ofuse TU2 : The smart factory technologies were perceived to be easy to learn. Davis(1989],
(TU%Y TU3 : The smart factory technologies were perceived to require less efforts to use. Park(2009]
TU4 : We could access the smart factory technologies easily.
BD1 @ We used manufacturing big data technology, and thus optimized our factory.
BD2 : We used manufacturing big data technology, and thus assessed materials quality
. correctly.
Magiufa(;;}gmg BD3 : We used manufacturing big data technology, and thus monitored manufacturing process| Kim et al.
g status in a real-time basis. (2016a,
technology - - - -
(BD) BD4 : We used manufacturing big data technology, and thus reconfigured manufacturing 2016b)
methods.
BD5 © We used manufacturing big data technology, and thus reengineered new product
development process.
AT1 : We applied smart automation technology so that we could have machines and equipments
to produce products intelligently.
Aut . AT2 : We applied smart automation technology so that we could have machines and equipments 20 17Le20 17b
télc}?gloiolon to produce products automatically. 2031'7(:] '
(AT) & [AT3 : We applied smart automation technology so that we could detect product failures Roland Befger
automatically. (2017)
AT4 : We applied smart automation technology so that we could carry out manufacturing
execution intelligently and automatically.
SC1 : We applied supply chain integration technology, and thus realized intra-firm
collaboration in sharing information and building objectives.
SC2 @ We applied supply chain integration technology, and thus realized intra-firm
Supply chain collaboration in solving problems. Oh(2019)
integration | SC3 : We applied supply chain integration technology, and thus realized inter-firm Shin et ai
technology collaboration with suppliers in sharing information and solving problems (2017) ’
(SC) SC4 : We applied supply chain integration technology, and thus realized inter-firm
collaboration with customers in sharing information and configuring new products.
SC5 @ We applied supply chain integration technology, and thus realized inter-firm
collaboration with distributors in sharing information and solving problems.
OP1 @ Production rate was increased after applying smart factory technology. Korea Smart
Manufacturing | OP2 * Manufacturing lead time was shortened after applying smart factory technology. Factory
performance | OP3 : Product yield was increased after applying smart factory technology. FOEIZ%(%;?OH
(OP) OP4 : Inventory level was decreased after applying smart factory technology. . '
Kim et al.

OP5

¢ Delivery time was decreased after applying smart factory technology.

(2016b)
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3.3 EAay (Table 2) Convergent Validity and Reliability of Measurement
ltems
i %74] H4 ¥ o2 Smart PLS2.05
AHestedth. AMOS -6 LISREL3 41644 PLS Variables  [Ttems| "ot | Constuct |y
- oadings | reliability
(partial least square)—‘& AR} L2 S 5 Employee's | EA1 | 0.898
Aol 7}al] = g (Wold and Joreskog, 1982, attggggﬁoﬁgg;‘rd EA2 | 0.933 0.942 |0.844
FE /N A B2 83 S T oigk 9438 acceptance(EA) | EA3 0.924
2718 8934 %=tk (Chin, 1998; Tenenhaus TU1 | 0.852
et al., 2005). =3+ PLSE m3e) AAdql A3te techaifgggfuse TU2 | 0.822 0029 o765
Al 22 Y AREe] SoAS J|Fo7 1 (TU) TU3 | 0.895
& Arhste], A AT A Ao I TU1] 9.927
A 9Jeh(Youn et al., 2012). ¥ 977} PLSE A | BDLJ 0.907
43 o)f= AA, 1007 Aoz e 320 Manufacturing | BD2 | 0.866
o 0:]”; o) B A s A= PLS o deta | D3| 0723 | 0897|087
T e e= me (BD) BD4 | 0.808
7} w5 Agshr] wEelch A1, & AFEe] 7| BD5 |eliminated
- = - [e) =
E a7l BFelal Aol e A2 25e)7) o Variables [tems Fac.tor Copst?gct AVE
Lot} loadings | reliability
AT1 0.922
4. dEEY ?Eﬁﬁrﬁﬁ?é’f ATZ | 0864 1 o914 0728
(AT) AT3 0.835
4.1 %ol Bl NEIY BA A 0T
SC1 0.820
(Table 2 SAZHSE Qo2 PLS &4l ovearation. 282 gigé 0.872  |0.630
A Qo8 AnE Bl 3 9} &2 (Table 1) technology : : :
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Aol A e} 8913} FE AA= A S A=A E On-spot oP2 | 0.782
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27 FEEE AlA =i Hair et al., 2006). (OP) oP4 | 0.839
AR SA S A3 Az dole 7|% 35 14, OP5 | 0.862
TEAEET 7l S el
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vehd 2AEEe] M AR s o] 7EE BT A vrehd7| wlel, WEe] el E g5 gk
3)3ka gl Aoz et g, 2HYESe w S & Akl 739 vebd 5 9l com-
E 99l A e AR 53¢l (7R} Hon nE mon method error®] EA| o4& HFsh= WH L
HAFEF(AVE)E AASE 0.55 A3lsla sle % Harman's one factor ¥H& AH8-3 5 9lvt
Aoz vehgy] wiel], el A% ehdAS Fqlst (Chen et al., 2004). 821842 F3f W52 ¥
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(Table 3) Discriminant Validity

Variables SC OP BD TU AT EA
Supply chain integration technology(SC) 0.794
On-spot performance(OP) 0.305 0.828

Manufacturing big data technology(BD)

0.405 | 0.327 | 0.829

Ease of technology use(TU)

0.344 | 0.386 | 0.382 | 0.875

Automation technology(AT)

0.281 | 0.530 | 0.407 | 0.349 | 0.853

Employee’s attitude toward technology acceptance(EA)

0.373 | 0.289 | 0.219 | 0.230 | 0.313 | 0.919
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<Figure 2> Path Analysis Results
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