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Abstract Responding to the rapid delivery demands and variety of small-volume products through human
resource-dependent logistics operations in online markets is difficult. Logistics robots in fulfillment
centers are expected to increase due to difficulties in hiring workers and rising labor costs. Amazon
operates more than 100,000 robots in its Fulfillment centers. Alibaba, DHL, and UPS are also introducing
robot technology to improve the logistics efficiency. Logistics robots are being used actively in the fierce
online market competition of the global distribution industry. On the other hand, Korea is relatively
sluggish. To revitalize the introduction of logistics robots in Korea, it is necessary to examine the factors
that influence acceptance. The description of acceptability was based on an expanded technology
acceptance model that has been verified through various studies. Studies have shown that both the ease
and usefulness of purchasing have significant effects, and that ease has the greatest effect. The more
experience involved, the more innovative, the more positive. The usefulness was shown to be positive
as the perceived risks are low, price efficiency is good, and social impact is greater. This study provides

theoretical and practical implications for logistics robot development and marketing.
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Table 1. Operational Definition and Measurement Factors of Variables

Variable Definition Measurement Items Prior Research
- E i Semi-Aut ti t
Associated Past experience on logistics automation Xperience semitautomation system (Uhm & Lee, 2016);
Experience  facilities such as logistics robots - Experience of automation system (Jeong et al., 2015)
- Experiences of Logistics IT System v
R , 1 ;
. . . - New Technology Adoption Attitude (Rogers, 1995) .
i Interest in new technologies and their . X (Jung et al., 2018);
Innovativeness X - Logistics Trend Collection Level .
tendency to invest - Degree of interest in logistics system (Park & Ahn, 2012):
& & v (Lee, 2018)

Awareness of potential risks in the

Perceived Risk . L
introduction of logistics robots

- Concern about human accident

(H. Kim & Sung, 2018);
(N. Kim & Lee, 2016);
(Sarin et al., 2003)

Expectations of Benefits to Consumers

Price efficiency when Using Logistics Robots

- Cost/Utilization of Logistics Robots
- The Usefulness of Logistic Robot at

(Choi et al, 2017);

Price Level (Venkatesh et al, 2012)

Level of Interest in the Introduction of -

Social Influence Logistics Robot in the Industry

Awareness of the introduction (H. Kim & Sung, 2018);
of logistics robots in the same industry (Chang & Jung, 2018)

The degree of corporate belief that using

Ease of Use logistics robots will not be difficult

- Confidence in the use of logistics

- Confidence in Logistic Robot Skills

(Davis, 1989):
(Venkatesh & Davis, 1996)
(Nam & Jin, 2017)

robots

The degree of belief that introducing
logistics robots is valuable in achieving -
corporate goals -

Usefulness

Improvement degree of operation
efficiency of Fulfillment center
Impact on the entire company
Expectations for Reducing Logistics
Costs

(Davis, 1989);
(Venkatesh & Davis, 1996)
(Nam & Jin, 2017)

) Possibility of Corporate Investment in
Intention of Use . -
Logistics Robots

- Willingness to invest

(Davis, 1989);
(Venkatesh & Davis, 1996)
(Nam & Jin, 2017)

Desire to introduce
degree of introduction review
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15% At Table 3. Reliability analysis of structure mode
Table 2. General characteristics of respondents Measurement Variable ch;ed?;sgs AVE  CR @
Category Frequency  Ratio(%) Price efficiency 1 0.881
0.785 0.880 0.726
Logistics 59 59% Price efficiency 2 0.891
Retail 18 18% Associated Experience 1 0.804
Industrial Assembly 11 11% Associated Experience 2 0.854  0.698 0.874 0.788
group Manufacturing ) 8% Associated Experience 3 0.847
IT Service 4 4% Innovativeness 1 0.917
B2C & B2B 51 51% Innovativeness 2 0919  0.846 0.943 0.909
Distribution BB 29 20% Innovativeness 3 0.923
channel Perceived Risk 1000 1.000 1.000 1.000
B2C 20 20% .
Social Influence 1.000 1.000 1.000 1.000
Less than 1 to 2 years 7 7% Fase of Use 1 0041 190 095 0808
Work Less than 3 to 5 years 13 13% Fase of Use 2 0.960 } . .
experience Less than 5 to 10  years 32 32% Usefulness 1 0.840
Less than 10 t0 20 years 41 41% Usefulness 2 0884 0726 0888 0814
More than 20 years 7 7% Usefulness 3 0.831
Investment Direct impact 85 85% Intention of Use 1 0.968
influence Indirect impact 15 15% Intention of Use 2 0.939 0911 0.968 0.951
Total 100 100% Intention of Use 3 0.956
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Table 4. Result of confirmatory factor analysis(Closs-loading analysis)

Price Associated  Intention of Social Perceived .
efficiency  Experience Use Influence Base of Use Risk Usefulness - Innovativeness
Price efficiency 1 0.881 -0.012 -0.001 0.326 0.100 -0.010 0.354 -0.033
Price efficiency 2 0.891 0.048 0.083 0.253 0.019 -0.046 0.369 -0.010
Associated Experience 1 -0.097 0.804 0.611 0.178 0.309 0.113 0.232 0.490
Associated Experience 2 0.108 0.854 0.534 0.154 0.354 0.214 0.177 0.566
Associated Experience 3 0.033 0.847 0.466 0.216 0.464 0.103 0.279 0.541
Intention of Use 1 0.085 0.608 0.968 0.203 0.543 0.120 0.344 0.675
Intention of Use 2 0.012 0.592 0.939 0.219 0.47 0.057 0.387 0.590
Intention of Use 3 0.037 0.610 0.956 0.242 0.534 0.129 0.328 0.670
Social Influence 0.326 0.223 0.232 1.000 0.185 -0.119 0.555 0.102
Fase of Use 1 0.091 0.429 0.465 0.194 0.941 0.103 0.213 0.359
Ease of Use 2 0.131 0.447 0.556 0.161 0.960 0.148 0.368 0.464
Perceived Risk -0.032 0.166 0.108 -0.119 0.134 1.000 -0.171 0.268
Usefulness 1 0.397 0.281 0.285 0.563 0.397 -0.185 0.840 0.112
Usefulness 2 0.298 0.179 0.334 0.435 0.204 -0.127 0.884 0.139
Usefulness 3 0.332 0.243 0.333 0.391 0.160 -0.112 0.831 0.185
Innovativeness 1 -0.015 0.615 0.640 0.139 0.379 0.248 0.189 0917
Innovativeness 2 -0.025 0.565 0.614 0.011 0.406 0.305 0.137 0.919
Innovativeness 3 -0.026 0.581 0.614 0.129 0.420 0.189 0.138 0.923
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Table 5. Fitness Test for structure model

Endogenous variable R? Adjusted R?
Intention of Use 0.337 0.323
Ease of Use 0.256 0.233
Usefulness 0.440 0.403
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Table 6. Results of hypothesis test according to structure model analysis

verification of

Hypothesis Path Path-Coefficient P-value difference
1 Associated Experience — Ease of Use (+) 0.281 0.021* Accept
2 Associated Experience — Usefulness (+) 0.120 0.307 Reject
3 Innovativeness — Fase of Use (+) 0.248 0.049* Accept
4 Innovativeness — Usefulness (+) 0.030 0.812 Reject
5 Perceived Risk — Usefulness (-) -0.166 0.043* Accept
6 Price efficiency — Usefulness (+) 0.253 0.005™* Accept
7 Social Influence — Ease of Use (+) 0.097 0.223 Reject
8 Social Influence — Usefulness (+) 0.391 0.000** Accept
9 Fase of Use — Usefulness (+) 0.164 0.029* Accept
10 Ease of Use — Intention of Use (+) 0.472 0.000** Accept
11 Usefulness — Intention of Use (+) 0.222 0.009** Accept
* @ P-value < 0.05, ** @ P-value < 0.01
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Fig. 2. Path coefficients and hypothesis test result of
research model
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