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Article 
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Abstract: Reminding the courier through wearable artificial intelligence devices to prevent 
accidents is not only beneficial to the courier’s safety but also will save a lot of insurance premiums 
for express companies, therefore, it is worth investigating what factors can influence the acceptance 
of wearable artificial intelligence devices by couriers. Push-pull-mooring (PPM) theory and affective 
event theory (AET) are integrated to test couriers’ adoption to wearable safety detection devices. 
Social influence, perceived security, personal innovativeness and affective event reaction are 
applied to research model. Questionnaires are distributed among several listed express companies 
and 263 valid questionnaires are used for empirical test. Empirical results indicated that social 
influence, perceived safety, personal innovativeness and affective event reaction are positively 
related to usage with coefficients 0.218, 0.301, 0.698 and 0.309. Personal innovativeness has 
positively moderating effects on relationships between affective event reaction, perceived security 
and usage with coefficients 0.145 and 0.106, whereas has no significant moderating effect on 
relationship between social influence and usage. The research aims to help support the proliferation 
and adoption of wearable artificial intelligence devices to optimize the current state of the express 
industry and improve the interaction between couriers and managers, creating an active 
management strategy that will allow express companies to thrive. This study can help express 
companies reduce insurance costs and therefore reduce the premium pricing of insurance 
companies for the courier industry.. This study also provides design suggestions for the application 
of wearable artificial intelligence devices based on chat GPT in various working conditions. 

Keywords: push-pull-mooring; affective event theory; wearable AI devices; perceived security; 
social influence; innovativeness 

 

1. Introduction 

Artificial intelligence (AI), once considered a distant dream, has now become a reality. This 
technology is seamlessly embedded in almost every field worldwide. The latest frontier of artificial 
intelligence applications is wearable artificial intelligence, which achieves the ultimate goal of the IT 
industry - miniaturization and enhanced intelligence. Wearable artificial intelligence or WAI 
(hereafter) is not only a technological trend, but also a lifestyle trend. It is a multifunctional tool that 
can meet a wide range of personal needs. Professionals from different industries such as healthcare, 
logistics, and manufacturing have found wearable artificial intelligence indispensable. Dedicated 
wearable devices have improved productivity and security, completely changing the way these 
industries handle tasks. Once a lightweight artificial intelligence device is magnetically attached to a 
user’s clothing, belt, or integrated into glasses or helmet, it becomes the user’s artificial intelligence 
personal assistant. These devices combine proprietary software and OpenAI’s GPT, allowing users 
to complete various operations, from answering complex questions to monitoring heart rate and 
blood pressure, all in an instant. If the user needs visual effects, the micro projector can directly 
project important information onto the customer’s outstretched palm. The courier industry is made 
up of couriers, goods, logistics chains, and many software systems. The application of WAI is 
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significantly improving the efficiency of sending and receiving couriers, and also brings more 
convenience to the work of couriers. In the process of picking and leaving the warehouse, the AI 
glasses can automatically complete the scanning operation within the field of view. Wearable AI-
assisted handling devices can help couriers handle bulky goods. The AI helmet is embedded with an 
intelligent detection module, which can not only detect the vital signs of the courier, but also integrate 
a collision detection system, self-sensing taillights, Bluetooth headsets, microphones, etc. 

There are currently a wide variety of mature WAI products on the market, such as WHOOP X 
OpenAI, META Smart glass, Apple Vision Pro, Garmin Connect IQ, Wear-GPT, Petey-GPT, Humane 
Ai Pin, etc. For couriers, traditional wearable devices, such as smart bracelets, watches and glasses 
are not enough, because the main job of couriers is to drive or carry goods. Couriers often bend over 
and drive, which can easily lead to traffic accidents and muscle strains, so the WAI devices for 
couriers are more on the joints, waist of work clothes, glasses and helmets. Usually, the income of a 
courier is determined by the quantity of goods delivered, the number of items moved, or the length 
of driving time. Therefore, couriers always earn income through prolonged physical labor. Although 
many previous studies have made efforts to optimize the labor intensity of couriers, such as 
optimizing routing [1,2], traffic information sharing [3,4], and vehicle problem detection [5,6], there 
is few researches on how to protect the body of couriers through WAI. WAI can be fitted into couriers’ 
belts and hats to automatically detect when couriers are on the job in high-risk postures that can lead 
to repetitive strain injuries, such as stooping, hyperextending or twisting. When suspicious or 
dangerous behavior first occurs, the courier will receive real-time feedback through gentle vibrations; 
reminding them that they have assumed a high-risk posture and helping them adjust their behavior. 
The application of WAI can not only help improve the health of couriers by avoiding injuries, but 
also reduce the compensation costs and insurance expenses of express companies by reducing 
accidental injuries and accidents. 

Although researches about couriers are plenty, most of them are about courier related 
information system [7], courier’s traffic accident compensation [8], courier service design [9], financial 
benefits [10], courier employment protection [11] and courier work efficiency improvement design 
[12–14]. Research on protecting couriers with WAI is still in the blank globally. While wearables can 
bring benefits such as workforce optimization and cost-cutting to couriers, there are barriers to 
adoption by couriers. First, the wearable device may affect the flexibility of movement. Second, in a 
hot work environment, couriers may be reluctant to wear these devices. In addition, some couriers 
may refuse to wear these devices due to privacy concerns. The best way to promote wearables is for 
them to be willing to make changes in their behavior, rather than being forced to wear them just at 
the direction of their supervisors. 

Therefore, the motivation of the study is to investigate the factors that affect the acceptance of 
WAI by couriers to help express companies interact with employees through WAI to understand 
when, in what environment or where couriers are at risk, helping companies redesign workflows. 
Traditional research always provides suggestions for company development from the perspective of 
managers, while the objective of this study is to start from the perspective of couriers and discover 
factors that affect their acceptance of WAI through questionnaires, in order to better protect the 
mental and physical health of couriers. The traditional management model is that the company tells 
the courier what to do. Whereas by this research, it is supposed to help couriers use big data to tell 
the company what to do through WAI devices. The purpose of this study is to help couriers better 
accept WAI, reduce the risk of accidental injury, and thus reduce the high insurance costs that express 
companies spend on couriers every year. 

2. Literature Review 

With the continuous development of technology, smart wearable devices have become a 
common technology product in today’s society. These smart wearable devices include smart 
wristbands, smart watches, smart glasses, etc. They provide convenience and support for personal 
health management by integrating various sensors and health monitoring functions. More and more 
people choose to wear smart wearable devices to better manage their health. The main functions of 
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smart wearable devices include health monitoring, exercise tracking, sleep monitoring, etc. The 
health monitoring function can monitor and record individual health data in real time, such as heart 
rate, blood pressure, blood oxygen, etc., through integrated sensors and data analysis technology. 
The exercise tracking function can track exercise related data such as step count and calorie 
expenditure, helping individuals to keep track of their exercise situation. The sleep monitoring 
function can monitor and analyze sleep quality by wearing smart wearable devices, providing 
suggestions for improving sleep quality.  

The shortage of skilled couriers can lead to income losses caused by knowledge loss, decreased 
productivity, and equipment downtime. The operation of heavy equipment requires a combination 
of professional knowledge and skills, and requires a lot of time to learn. The WAI solution integrates 
a deep knowledge network that records key data used by senior couriers to make real-time decisions 
and enable new employees to quickly, effectively, and securely get started. Artificial intelligence is 
equipped with machine learning and deep learning algorithms, enabling transportation and 
wearable devices to make real-time decisions and autonomously execute tasks, which is particularly 
valuable in emergency situations that require rapid response. Predictive maintenance becomes 
possible through wearable devices that support intelligent real-time decision-making by couriers. 
Monitoring the performance of intelligent devices and vehicles can minimize the risk of unexpected 
failures. This improves device efficiency and eliminates the need for manual tracking and simplified 
operations. In summary, smart wearable devices have brought unprecedented convenience and 
benefits to personal health management, enabling real-time monitoring and recording of individual 
health data. 

Many existing researches mainly focus on the acceptance of wearable devices by the elderly and 
the disabled; Table 1 shows the details of those previous researches. 

Table 1. Previous researches wearable devices. 

Authors Research Factors Research Object 

Li et al. (2016) [15] Risk, Benefit, Innovativeness 
Healthcare wearable 

devices adoption 

Zhang et al. (2017) [16] 
Convenience, Credibility, 

Usefulness  
Healthcare wearable 

devices adoption 

Shin et al. (2019) [8] 
Privacy, Behavior change, 

Technology focus 
Wearable activity trackers 

adoption 

Kim & Park (2019) [17] 
Utility, Attractiveness, 

Appeal, Usability 
Interactive wearable 

devices adoption 

Farivar et al. (2020) [18] 
Complexity, cognitive age, 

Subjective Wellbeing 
Wearable device adoption 

among older adults 

Ogbanufe & Gerhat (2022) [19] 
Value incongruence, Social 

influence, Freedom 
Restriction  

Status quo behavior 
towards smart watch 

Huarng et al. (2022) [20] 
Economic, data privacy, ease 

of use, usefulness 
Healthcare wearable 

devices adoption 

Wang et al. (2022) [21] 
Social capital, Perceived 

values, Individual 
characteristics 

Smart wearable products 
adoption 

Hayat et al. (2022) [22] 
Reliability, Expectancy, 

Health consciousness,  Price 
value 

Wearable healthcare 
devices adoption among 

Pakistan 

Although these previous studies help to increase the acceptance of wearable devices, 
unfortunately, they all ignore the importance of WAI devices to couriers. Compared with the general 
population, the professional population is less sensitive to the price of WAI devices, because the 
company will bear this cost in order to reduce injury compensation, improve labor efficiency and 
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reduce insurance cost. More importantly, the functions of professional WAI devices are different 
from ordinary monitoring and detection devices. They are specially designed for the safety protection 
of specific types of work. Due to the lack of research on WAI devices by couriers, it is necessary to 
conduct research to discover what factors can affect the acceptance of wearable devices by couriers. 

2.1. Affective Event Theory 

Affective event theory is widely used in research on the acceptance of various techniques. 
Affective event theory is about how events change a person’s emotions to affect work behaviors over 
time. The theory has two core concepts. The first is an almost automatic emotional response resulting 
from affective-driven behavior. The second is about how cognition and attitudes can influence 
people’s judgmental behavior. Lam & Chen (2012) [23] test hotel employee’s emotional labors based 
on affective event theory. Guenter et al. (2014) [24] use affective event theory explore the information 
exchange delay’s negative impact among employee. Luo & Chea (2018) [25] test factors that affect 
Web sites’ success and failure according to affective events theory. Sarker et al. (2019) [26] apply 
affective event theory to explore factors related to affective reaction of transit systems. Mi et al. (2021a) 
[27] introduce affective event theory to test factors affecting environmental citizenship behavior. Lee 
et al. (2021) [28] apply affective event theory to find how tourists respond to service failure. Mi et al. 
(2021b) [29] use affective event theory to test factors related to public environmental behavior. It is 
necessary to choose the appropriate theory to design a model of courier acceptance of WAI devices. 
Traditional research focuses on the impact of courier work environment characteristics on 
satisfaction, while affective event theory takes events that occur at work as the direct cause of 
emotional responses. Affective event theory does not ignore the role of work environment 
characteristics, but believes that these characteristics affect emotional experience more or less through 
work events. WAI devices are new and can be placed in a courier’s helmet, hat, clothing or shoes, 
which is likely to be uncomfortable for the courier. When couriers wear WAI devices, outsiders may 
also question these devices and may make positive or negative comments, which can affect the 
courier’s mood and thus affect the courier’s acceptance of WAI devices. 

2.2. Push-Pull-Mooring Theory 

Although affective event theory can well explain couriers’ emotional acceptance of wearable 
devices, it cannot explain which factors promote couriers’ acceptance of wearable devices, which 
hinder couriers’ acceptance of wearable devices, and which can moderate the acceptance behavior of 
the courier towards the wearable device. In the 60s of the 20th century, the American scholar E.S. Lee 
proposed a systematic theory of population migration-push-pull theory. For the first time, he divided 
the factors that affect migration and divided it into two aspects: pushing and pulling. In his view, 
pushing factors motivate migrants to leave their places of origin. Pulling factors attract migrants with 
a desire to improve their lives to move into new places of residence. Pushing, pulling and mooring 
theory was originally used to explain the influencing factors of migration from one geographic area 
to another. Pushing means factors that encourage people to abandon their current place, pulling 
refers to the attractiveness of a new choice, whereas mooring indicates factors that moderating 
pushing and pulling behaviors. As for couriers’ adoption to WAI devices, pushing means factors 
emotionally affects courier’s acceptance of WAI devices. Pulling indicates factors promoting and 
encouraging courier’s acceptance of WAI devices technically. Mooring means factors moderating 
those pushing and pulling factors. Lots of previous researches have applied pulling, pushing and 
mooring theory to test all kinds of acceptances in different research areas. Wang et al. (2020) [30] 
apply push-pull-mooring theory to green transportation research. Tang & Chen (2020) [31] explore 
factors related to un-following brand micro-blogs in a push-pull-mooring model. Al-Mashraie et al. 
(2020) [32] apply push-pull-mooring theory to telecommunication industry research. Liu et al. (2021) 
[33] explore users’ switching intention to paid social question-and-answer services. Zhang et al. 
(2021) [34] use push-pull-mooring theory to understand users’ switching behavior to peer to peer 
accommodation. Frasquet & Miquel-Romero (2021) [35] introduce push-pull-mooring theory to 
show-rooming research. Zeng et al. (2021) [36] test factors related to adoption of land information 
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system in a push-pull-mooring framework. Wang et al. (2021) [37] use a push-pull-mooring view to 
test factors related to technology-dependent shopping behavior. Kim (2021) [38] use qualitative 
method to find push-pull-mooring factors are useful in predicting users’ switch behavior in fitness. 
Ghufran et al. (2022) [39] test factors affecting users’ adoption to organic food based on push-pull-
mooring theory.  

The advantage of the combination of the two theories is not only that they are considered to be 
inseparable from the behavior of couriers, but also that the two theories are widely applicable and 
can measure courier’s behavior from multiple perspectives. Although these two theories are often 
independently applied to research in various disciplines, this study believes that the application of 
WAI devices to couriers is a new way of improving productivity, and the application of this new 
scientific research requires the use of high-performance theory to measure. 

3. Hypothesis 

Affective event theory indicates that an event that evaluates and responds to work-related 
events, goals, and events that stimulate short-lived or persistent stimuli is an affective event. Affective 
event reactions can be divided into two types: negative or positive affective events reactions. In the 
adoption progress to WAI devices, they may have relatively large emotional fluctuations and 
psychological imbalances. The excitement of couriers may be caused by positive emotional events, 
while emotions such as sadness, fear, and anger are usually caused by negative emotional events. 
Negative affective events could have a greater impact on individual emotions and a longer impact 
time than positive affective events, which may lead to counter work behavior or service failure 
[23,24,28]. Most couriers are not highly educated, so learning how to use WAI devices properly can 
be difficult and time consuming. Because courier work is busy and tiring, most couriers may be 
opposed to unpaid WAI device training. In some cases, WAI devices are an additional burden for the 
courier, which may add weight to the garment or cause a certain degree of inconvenience to the daily 
work. Although WAI devices are helpful in protecting them from accidents, the invasion of personal 
privacy by wearable devices may also cause negative emotional responses from couriers. In 
conclusion, affective event reaction is a pushing factor that makes couriers have positive and negative 
emotional responses to wearable devices, and these responses push couriers to release their emotions 
and guide administrators to continuously improve the user experience. As long as the WAI device is 
designed to be convenient enough and the express company provides patient training to the courier, 
the couriers are likely to have a positive reaction towards accepting the WAI device. Quite a few 
researches have applied affective event reaction to different research models [25,26,40]. According to 
the above discussion, the affective event reaction of the couriers may have a positively impact on the 
acceptance behavior, therefore: 

H1: Affective event reaction positively affects couriers’ WAI devices usage. 

Couriers often encounter dangerous situations due to long hours of driving, walking and 
carrying goods. WAI devices are specifically designed to inform couriers how to take precautions 
when faced with dangerous situations. WAI devices can automatically detect high-risk postures that 
lead to repetitive strain injury, unsafe driving behaviors, or physiological indicators including heart 
rate and blood pressure. When these data parameters are abnormal, first, couriers receive real-time 
feedback through gentle vibrations, alerting them to imminent danger. Also, the data is shipped to a 
cloud-based web dashboard that can be used by courier engineers and administrators to suggest 
improvements to high-frequency problems. When encountering difficulties, couriers can also 
communicate with Chat-GPT to receive timely advice. Because these measures are to ensure the 
safety of couriers, perceived security is a pulling factor which may pull couriers to use wearable 
devices. When the perceived security of couriers improves, they are more willing to accept WAI 
devices. Perceived security is a popular factor in different research fields, including health care 
(Colobran 2016), crime prevention [41], aggressive behavior prevention [42], city park construction 
[43], transport policy [44], mobile banking adoption [45] and investment [46]. Thus: 

H2: Perceived security positively affects couriers’ WAI devices usage. 
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Nowadays, in the WAI device market, new AI products emerge in an endless stream, 
penetrating into every aspect of life. Among them, AI products that can be worn on the body have 
also appeared, such as sports bracelets, smart watches, Google project glassed and Microsoft’s 
Hololens, medical equipment, which not only bring fresh life experience, but also solve people’s 
actual needs and improve the quality of life. Relying on the development of Chat-GPT, WAI products 
have gradually entered people’s lives. WAI products are directly connected to the human body, 
which may test people’s personality, bone age, gender and taste. Since WAI devices are becoming 
emotional fashion items, social influence is also becoming a pulling factor which may pull couriers 
to adopt it. In the era of the Internet of Everything, it must be the trend of the future fashion industry. 
The huge social influence of WAI devices has also contributed to its acceptance by couriers. Social 
influence is a traditional factor in many research fields, including mobile banking payment [47,48], 
technology adoption [49] and mobile shopping [50]. Therefore: 

H3: Social influence positively affects couriers’ WAI devices usage. 

In the era of knowledge, personal innovativeness ability may change a person’s cultivation, 
thinking and destiny. Personal innovativeness ability is also one of the basic qualities of a modern 
outstanding talent. Personal innovativeness is often inseparable from a good professional foundation 
and experimental skills. Thus, having a good professional theory and knowledge level as the 
guarantee, and being good at learning and trying new things will better help couriers accept WAI 
devices. Usually, individuals with higher personal innovation are more receptive to new AI 
technologies such as Chat-GPT. Personal innovativeness is such a useful pulling factor that many 
previous researches have used personal innovativeness to test adoption behavior in various research 
fields, including mobile payment [51], upscale restaurants development [52], social commerce [53] 
and artificial intelligence [54]. Based on all the above discussion, it is concluded that:  

H4: Personal innovativeness positively affects couriers’ WAI devices usage. 

Shaw & Sergueeva (2018) [55] apply personal innovativeness as a moderator to research of 
mobile commerce research. Sun et al. (2020) [56] find personal innovativeness can effectively 
moderate the intention behavior in investment decision. Khazaer & Tareq (2021) [57] use personal 
innovativeness as a moderator to test the intention to use of electric cars. All of these previous 
researches indicate that personal innovativeness may also moderate other relationships in this 
research, which making it a mooring factor that moderates pushing, pulling factors and usage. When 
couriers perceive more personal innovativeness, they will face affective event positively and 
optimistically, and may try a variety of ways to solve difficulties. Innovative couriers may actively 
cooperate with the company for their own job safety, and become proficient in using WAI devices 
while ensuring their own safety. Similarly, couriers with more innovativeness may be more receptive 
to external positive encouragement and influence, which contributes to the acceptance of WAI 
devices. Based on the above, it is concluded that: 

H5: Personal innovativeness positively moderates the relationship between affective event reaction and couriers’ 
WAI devices usage. 

H6: Personal innovativeness positively moderates the relationship between perceived security and couriers’ 
wearable WAI usage. 

H7: Personal innovativeness positively moderates the relationship between social influence and couriers’ 
wearable WAI usage. 

Figure 1 is the research model. 
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Figure 1. Research Model. 

The affective event theory plays a key role in the research model by using the affective event 
reaction factor. Perceived security and social influence are workplace environment factors. Personal 
innovativeness is regarded as a kind of attitude factor. Behavior is a kind of usage factor. Push-pull-
mooring theory gives a structure of this research, whereas affective event theory defines the factors 
of the research model.  

4. Methods 

4.1. Research Design and Data Collection 

This survey is a marketing exercise that addresses couriers’ wearing preferences, so there is no 
medical information in this study. A compliant questionnaire must comply with legal procedures 
and ethical constraints. In all procedures of this research, relevant guidelines and regulations were 
well enforced. Anyang Institute of Technology ethics committee has approved all questionnaire 
protocols, including those involving various ethical conduct and any relevant details. Informed 
consent was obtained from all participating couriers. 

We conducted a pre-test survey of 51 courier volunteers to improve the reliability and validity 
of the survey. Based on the results of the pre-test, we made minor adjustments to the content of the 
questionnaire in preparation for large-scale questionnaire distribution. Then, with the help of ZTO 
Express Company, the questionnaires were distributed in 4 capital cities (Zhengzhou, Wuhan, Hefei 
and Jinan) in different provinces of China. Because couriers participated anonymously, the 
researchers did not have access to any personal information about the participants. The questionnaire 
is filled out online, and the courier enters the questionnaire filling system by scanning the QR code. 
Each fully filled courier received a movie coupon. The questionnaire survey starts on May 8, 2023 
and ends on May 22, 2023. A total of 316 questionnaires were received, out of which incomplete 
questionnaires and invalid questionnaires were issued, 263 valid questionnaires remained. 

4.2. Measurement 

The effect and extent of social influence are conditioned by the communicator. The 
communicator’s trustworthiness, charisma, communication skills, and status in the courier’s mind 
will affect how well the courier interprets. The subjective state of the courier, such as intelligence level 
and personality characteristics, also has a certain impact on the degree of acceptance. According to 
this idea, three items are used to measure social influence according to Grob (2018) [50]. Perceived 
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security is the process of courier cognition and judgment of safety or unsafe factors in the use of WAI. 
It involves the judgment and assessment of the degree of danger, safety status and potential risks of 
the environment in which the courier is located in the use of WAI. Perceived security is a subjective 
feeling of the courier and is influenced by individual differences, experience, and knowledge. Based 
on this idea, Three items are used to measure perceived security according to Sun et al. (2021) [58]. 
Rational use of WAI may bring couriers more autonomy in their work, opportunities for promotion, 
and high income, among other things. Couriers can experience both hassles and negative incidents 
by using the use of WAI as well as uplifting events. Therefore，three items are used to measure 
affective event reaction according to Luo & Chea (2018) [25]. In the process of using WAI, couriers 
find and try new skills through observation, experience, association, thinking, and so on to improve 
their acceptance of WAI. The application of WAI is a new challenge for couriers, and those who are 
willing to try new things may have an easier time mastering the skills of using WAI. Thus, three items 
are used to measure personal innovativeness according to Gansser et al. (2021) [54]. Three items are 
used to measure usage according to Wu et al. (2022) [59]. All the items are scored by 7-Likert. 

Smart-PLS is statistical analysis software for partial least squares structural equation modeling, 
which is flexible and easy to use [60]. It is generally used in management, organizational behavior, 
and information systems. It has the following advantages: it helps users to create a good path model; 
it is easy to create adjustment variables; it can quickly generate path coefficients based on data, and 
it generates system data reports completely and accurately; it performs better when the sample size 
is small or the data does not follow a multivariate normal distribution, as it has looser requirements 
for data and is more robust [61]. Therefore, Smart-PLS is used as the main tool to test research data. 
Demographic statistics table is in Table 1. Table 2 indicates that most couriers are male and only 24.8% 
are female. Most of them have high school or bachelor degree and only few have master degree. Most 
of couriers are young and their yearly incomes are mainly lower than twenty thousand dollars. All 
of them have the experience of using WAI devices. 

Table 2. Demographic statistics. 

Category Subject  N   % 

Gender  
Male 198 75.2% 
Female 65 24.8% 

 
Education level 

High school 98 37.2% 
Bachelor 158 60.0% 
Master 7 2.8% 
Ph.D. 0 0% 

 
Age  

20-30 181 68.8% 
31-40 68 25.8% 
41-50 14 5.4% 
More than 50 0 0% 

 
Yearly income 

< 10,000$ 69 26.2% 
10,000-15,000$ 83 31.5% 
15,000-20,000$ 96 36.5% 
>20,000$ 15 5.8% 

 
Term of using wearable devices 

<3 months 78 29.6% 
3-6months 121 46.0% 
6-12moths 50 19.0% 
>12months 14 5.4% 

5. Results 

In structural equation model testing, the reliability and validity of the model should be tested 
first. Cronbach’s alpha is a statistic for testing reliability, which refers to the average of the half-half 
reliability coefficients obtained by all possible item division methods of the scale, and is the most 
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commonly used reliability measurement method. Composite Reliability refers to the consistency of 
the internal variables of the facet. Generally, both Cronbach’s alpha value and composite reliability 
value should be greater than 0.7 [62,63]. Average variance extracted (AVE) is used to test discriminant 
validity. Usually, the AVE value should be greater than 0.5 [62]. In Table 3, both of their values are 
higher than 0.7, therefore the model’s reliability is supported. Also, all the AVE values are higher 
than 0.5. The Heterotrait-Monotrait Ratio (HTMT) is the ratio between and within traits used to test 
the discriminant validity of research models [64]. Tables 4 and 5 present the progress of discriminant 
validity testing. All values in Table 3 are less than the threshold of 0.85, while all values in Table 4 
are less than the threshold of 1.0. Therefore, the discriminant validity of the model is supported. After 
the validity and reliability of the research model are supported, related empirical test results are 
shown in Figure 2. It gives that H1, H2, H3, H4, H5, H6 are all supported with P value less than 0.05. 
Unfortunately, H7 is not supported with P value greater than 0.05 [65]. The path coefficient between 
personal innovativeness and usage is 0.698, which is the highest path coefficient of all. Affective event 
reaction positively affects usage with path coefficient 0.309. The path coefficient between perceived 
security and usage is 0.301. Social influence positively affects usage with path coefficient 0.218. 
Personal innovativeness positively moderates the relationship between affective event reaction and 
usage with path coefficient 0.145. Personal innovativeness positively moderates the relationship 
between perceived security and usage with path coefficient 0.106. Personal innovativeness doesn’t 
moderate the relationship between social influence and usage. All the structural results are indicated 
in Figure 2. When couriers’ personal innovativeness is high, both affective event reaction and 
perceived security associated with higher level of usage, whereas social influence makes no 
difference. R-squared is the coefficient of determination. It reflects the proportion of the total variance 
of the dependent variable that can be explained by the independent variable through the regression 
relationship. The R-squared value in this model is 0.714, which means that the regression relationship 
can explain 71.4% of the variance of the dependent variable. 

Table 3. Convergent validity, composite reliabilities testing results (SI social influence, AER 
affective event reaction, PI Personal Innovativeness, PS perceived Security, U usage). 

Construct Item 
Standardized  
loading 

AVE 
Composite  
Reliability 

Cronbach’s α 

Affective Event 
Reaction 

AER1 0.933 
 
0.961 

 
0.964 

 
0.960 

AER2 0.901 
AER3 0.947 

Perceived Security 
PS1 0.954 

 
0.970 

 
0.932 

 
0.923 

PS2 0.968 
PS3 0.912 

 
Social Influence 

SI1 0.942 
 
0.959 

 
0.919 

 
0.945 

SI2 0.927 
SI3 0.927 

Personal 
Innovativeness 

PI1 0.863 
 
0.963 

 
0.907 

 
0.931 

PI2 0.923 
PI3 0.834 

 
Usage 

U1 0.914 
 
0.955 

 
0.926 

 
0.958 

U2 0.912 
U3 0.947 

Table 4. Discriminant validity (Heterotrait–Monotrait ratio) (SI social influence, AER affective event 
reaction, PI Personal Innovativeness, PS perceived Security, U usage). 

 AER PI PS SI U PI*AER PI*SI PI*PS 
AER         
PI 0.062        
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PS 0.443 0.334       
SI 0.109 0.117 0.156      
U 0.478 0.560 0.268 0.398     
PI*AER 0.057 0.018 0.034 0.081 0.077    
PI*SI 0.259 0.291 0.136 0.053 0.014 0.042   
PI*PS 0.146 0.314 0.088 0.034 0.039 0.058 0.425  

Table 5. Bootstrapping confidence interval up of HTMT (SI social influence, AER affective event 
reaction, PI Personal Innovativeness, PS perceived Security, U usage). 

 2.5% 97.5% 
AER-U 0.217 0.395 
PI-U 0.593 0.781 
PS-U 0.205 0.389 
SI-U 0.150 0.292 
PI*AER-U 0.063 0.223 
PI*PS-U 0.025 0.192 
PI*SI-U 0.141 0.001 

 
Figure 2. Structural Model Results (P<0.05). 

6. Implications 

6.1. Theoretical Implications 

The PPM theory comes from demography, while the AET theory comes from psychology. This 
study innovatively designed a research model using the two theories. The model results show that 
two theories can effectively explain the level of acceptance of WAI devices by couriers. The courier 
chooses a certain WAI device service because of inherent needs, which is a profit driven performance. 
When the WAI device service cannot satisfy the courier in certain aspects, the courier may inevitably 
abandon it and look for alternatives. The research results show that most WAI services can meet the 
main needs of couriers, including emotional event reaction, innovation needs, security needs, and 
social influence. This fully demonstrates that when a single theory is difficult to measure people’s 
acceptance of the latest technology, the combination of the two theories can not only compensate for 
this deficiency, but may also enhance the reliability and validity of the research model. The results of 
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this study provide a new attempt for future interdisciplinary research, which combines various 
theories from different disciplines to explain the latest social phenomena, products, and technologies. 

Traditional theoretical integration generally adds some new research variables to the original 
model to better explain the behavior of the research object, but rarely classifies the research variables. 
In this research, we first combined personal innovativeness, perceived security and social influence 
with AET theory as the basic research model, and then classified each variable according to the PPM 
theory. In other words, the AET theory is the basis for variable selection, while the PPM theory is the 
basis for model structure shaping. This kind of theoretical integration thought breaks through the 
tradition and makes a new successful attempt. This idea may encourage more exploration and 
innovation in the classification of variables in future research. 

6.2. Practical Implications  

Affective event reaction, as pushing factor, positively affects usage, which means both couriers’ 
positive and negative affective reactions should be carefully considered by couriers companies. 
Express delivery companies and WAI device manufacturers must collect couriers’ affective reactions 
and try to give proper response. When couriers give positive affective reaction, express delivery 
companies may encourage them and reward them. If couriers give negative affective reaction, express 
delivery companies and WAI device manufacturers should find a solution to the problem and 
implement it as soon as possible to avoid accidental injury to couriers. Express delivery companies 
could develop rehabilitation plans for different couriers based on feedback from WAI devices, such 
as waist training, shoulder massage, knee treatment, and psychological counseling. All these effort 
may bring better affective reactions from couriers, thereby, increase couriers’ acceptance of WAI 
devices. Although these behaviors seem to increase the cost of express delivery companies, but 
compared with high insurance investment and accident compensation, it is fairly reasonable and 
affordable. 

Perceive security, as pulling factor, affects usage positively, which suggests that companies 
should focus more on the functionality of WAI devices that improve courier safety, rather than using 
WAI devices to monitor courier productivity. The express company should not only buy personal 
accident insurance for couriers, but also should negotiate with the insurance company to design 
insurance specifically for some specific high-frequency accidental injuries of courier based on 
feedback data from WAI devices. The feedback WAI data can help express delivery companies 
develop accurate insurance purchase plans and require insurance companies to customize insurance 
for different types of couriers. These measures that can improve the perceived safety of couriers may 
pull up their enthusiasm for work.  

Since social influence, as pulling factor, has a positive impact on usage, express delivery 
companies could increase the promotion of the advanced nature of WAI devices, and combine social 
media to promote WAI devices among couriers as a fashionable, avant-garde and practical 
technology. While WAI devices may add weight or thickness to overalls, express delivery companies 
and WAI device manufacturers need to popularize the idea among couriers that WAI devices are 
used to protect couriers rather than supervise their work. Express delivery companies should reward 
grassroots employees who adopt a welcoming attitude towards WAI devices, as their behavior can 
influence more people around them. The managers or executives may wear WAI devices to work 
with ordinary employees, or invite celebrities to wear the same WAI devices as models for publicity. 

Personal innovativeness, as mooring factor, not only has a positive effect on usage, but also has 
positive moderating effect on relationships between affective event, perceived security and usage. 
This indicates that increasing personal innovativeness can encourage couriers’ adoption to WAI 
devices greatly. According to AET theory, the use of WAI may bring both hassles and uplifts to 
couriers. For moderating effect between affective event reaction and usage, companies can strengthen 
rewards for couriers using WAI devices, such as shortening work hours or providing more holidays, 
in order to create a relaxed and innovative work atmosphere for couriers. With the help of WAI 
devices, managers can reduce traditional supervision of courier work, increase their enthusiasm and 
bring more uplifts on adoption of WAI. Considering moderating effect between perceived security 
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and usage, managers can not only develop management systems and insurance premiums based on 
real-time feedback from WAI devices, but also discover high-quality couriers who use WAI and 
encourage them to share their experience, thereby improving couriers’ perceived security on 
adoption of WAI. Furthermore, couriers could determine their vacation, work intensity, physical 
examination items, and career planning based on feedback data from WAI, thereby increasing their 
acceptance of WAI. Last but not least, companies should give couriers sufficient autonomy to use 
WAI devices. While some innovative couriers may try new tricks on how to use the equipment, these 
beneficial attempts should be encouraged rather than punished, even if the performance of these 
devices may be challenging. 

WAI is not only composed of AI glasses, helmets, watches, clothing, and external skeletons, but 
also a huge information management system as the management center. Therefore, the company 
should invest more manpower and financial resources to optimize the WAI management system, and 
design a humanized system by collecting the daily data of couriers, so as to reduce insurance costs 
while protecting the health of couriers and improving their work enjoyment. Although the purchase 
of WAI equipment and management system developing can greatly reduce insurance costs in the 
long run, the large short-term investment may lead to resistance from the company’s management. 
However, the reality is that with the rising labor and insurance costs, the application of AI equipment 
may be a key factor in the competition of express companies in the future.  

When challenges and opportunities coexist, the large express companies can join forces to 
develop WAI industry standards and negotiate with insurance companies to obtain larger 
concessions. WAI industry standards should be able to enhance the personal innovativeness of the 
couriers, bring them a positive emotional experience, and give WAI a good reputation among the 
couriers. 

7. Discussion 

Traditional researches on express delivery services mainly includes the quality of express 
delivery services [66], user satisfaction [67], adoption of delivery apps [68], improvement of express 
delivery technology [69], service comparison [70] and after service quality [71]. With the continuous 
development of logistics and the popularization of online shopping, couriers send and receive a large 
number of parcels every day, running at the front line. The heavy workload and direct contact with 
a large number of goods make the safety research of couriers a very important new topic. Benefiting 
from years of technological accumulation in various fields such as the Internet of Things, cloud 
computing, big data, block-chain, and artificial intelligence, many express delivery companies are 
using wearable technology to protect their couriers, increase technological innovation and 
application pace, improve logistics timeliness, and reward couriers who deliver goods safely and 
efficiently for a long time. The currently popular wearable artificial intelligence terminals consist of 
smart watches, smart glasses, smart helmets, smart jackets, scanners, and Bluetooth earphones. 
Compared with traditional protection measures, WAI devices have the characteristics of high 
efficiency, small size, and portability. WAI devices not only have protective functions, but can also 
perform operations such as contacting customers, modifying information, and signing for customers 
through voice communication. The WAI device is also embedded with a logistics map, making path 
planning clear at a glance and visualizing the entire process of receiving and dispatching. The 
monitoring function of WAI can also serve as evidence to reward couriers who have made significant 
contributions in service quality, social responsibility, innovation, and development. WAI devices are 
also playing an increasingly important role in enhancing the job competitiveness of female and 
elderly couriers, as they can greatly reduce labor intensity, enable female and elderly employees to 
handle long-term sustainable heavy cargo transportation work, and reduce the occurrence of 
intentional injuries. 

An increasing number of express delivery companies have found that data collected from WAI 
devices can predict diseases and accidents, and the use of wearable devices by couriers to improve 
their health beyond exercise will become a new trend. Express delivery companies can save a 
significant amount of insurance investment in a positive cycle between equipment, health promotion, 
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rewards, and premium discounts, with WAI devices. The application of WAI devices is a win-win 
strategy for express delivery companies and insurance companies. As an indispensable link in the 
health management chain, insurance is making innovative predictions and guidance on the life 
behavior of the insured with the help of artificial intelligence, WAI devices and other technologies, 
taking prevention as the principle, reducing the incidence rate, and reducing the risk level of both the 
insured and the insurance company at the same time. The application of wearable devices, the 
addition of data and health management, and the two-way demand of insurance and express 
companies are an undeniable force in the future big health industry. From a longer-term perspective, 
the insurance industry in the future cannot only remain in the function of risk transfer. Only by 
endowing users with more value and significance can it go further, and only by more effectively 
helping its customers achieve healthier lives can it maintain sustained competitiveness. 

8. Conclusions 

Insurance costs are a significant part of the annual financial budget of express delivery 
companies. Every year, there are also some couriers who get injured or encounter traffic accidents 
during work. The emergence of WAI devices is aimed at reducing company insurance costs and the 
frequency of accidents for couriers. Express delivery companies can regularly train couriers on the 
use of WAI equipment to help them better understand how to avoid risks on the job. WAI devices 
not only support efficient information communication, map navigation, and artificial intelligence 
chat to help couriers improve work efficiency, but also can detect heart rate status, analyze labor 
intensity, identify incorrect handling postures, and provide risk behavior reminders in real-time. 
Through the analysis and pattern recognition of health and exercise data, WAI devices can provide 
more accurate and personalized work advice and labor intensity analysis, greatly reducing the 
insurance costs of express companies. In order to better promote WAI devices, it is recommended 
that the government provide tax exemptions or subsidies for companies that purchase WAI devices 
for couriers. The customization capability of WAI devices will become even more important. 
Designers should help couriers set up the features they need and filter and disable unnecessary 
features to save power and enhance their own safety. The personal privacy of couriers should also be 
respected and protected. Wearable devices should not monitor and record information that couriers 
believe should not be made public, such as personal phone numbers, resting behavior, religious 
behavior, and any information that assesses personal intelligence. Designers can also design more 
ergonomic garments and accessories that integrate smart sensors that are convenient for couriers to 
work with and monitor their biometrics and surroundings in real time. Designers can optimize the 
user interface and user experience to ensure that couriers can easily interact with WAI devices, 
receive timely alerts and health reminders, and reduce the additional risk of manipulation 
complexity. 

9. Limitations and Future Research 

While the questions discussed in this study attempt to cover all aspects of courier acceptance of 
WAI devices, there are still some limitations. First, the object of this study is limited to Chinese 
couriers, thus ignoring the preference of foreign couriers for WAI devices. Therefore, future research 
should be conducted with couriers in more countries around the world. Second, this study focuses 
on couriers at the grassroots level, ignoring the opinions of senior executives of express delivery 
companies. Since senior managers have the authority to purchase and manage WAI devices, future 
research should be conducted on them. Additionally, the insurance company’s database contains 
millions of courier compensation data, which can help designers create WAI devices that are more 
suitable for manual workers. Future research can conduct big data mining on various data of 
insurance companies to discover the most useful data for designers to develop better WAI devices 
for couriers. Furthermore, this research limits to the data of the express delivery industry, which does 
not fully reflect the application of WAI equipment to all companies, so future research can formulate 
effective rules for the exchange of data for different types of industries, so as to better promote the 
adoption of WAI equipment to other industries such as sports, medical and transportation industries. 
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Finally, this study ignores the research on the universality of the operating system of WAI devices. 
In fact, the wide variety of WAI devices on the market should eventually move towards a consistent 
hardware and software design like AI phones, so as to facilitate users to choose the right WAI device 
according to their own needs, so future research can be dedicated to the development of an open 
operating system for WAI devices. 
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