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Artificial intelligence (AI) technology is expected to help enterprises reduce costs and improve 
efficiency, but it may also threaten the employment of employees. It may form a substitution 
effect on employees’ jobs and might make them experience negative work emotions. Employees’ 
work emotions could then affect their innovative abilities, which in turn impacts the innovation 
ability and competitiveness of enterprises. Therefore, the impact of applying artificial intelligence 
technology on employees’ work well-being has become a pressing issue for businesses today. Through 
empirical analysis of 349 questionnaire responses, we found that employees’ STARA awareness 
negatively predicts their work affective well-being. Job stress mediates the relationship between 
STARA awareness and employees’ work affective well-being. Psychological resilience moderates 
the relationship between STARA awareness and job stress, moderates the indirect effect of STARA 
awareness on employees’ work affective well-being through job stress. Theoretical discussions and 
analyses of the mechanism through which STARA awareness affects employees’ work affective well-
being were conducted based on the Conservation of Resources theory. In practice, we provide valuable 
insights for employees and enterprises to address the impact of AI, enhance work affective well-being, 
and strengthen enterprises’ innovation and competitiveness.

With the vigorous development of digital technology, the total digital economy of five major countries in the 
world, including the United States, China, Germany, Japan and South Korea, was $31trillion in 2022, accounting 
for 58% of GDP1. Digital technology is a combination of community, mobile, analysis, cloud, and Internet of 
Things technologies. Specific application forms include not only traditional information and communication 
technologies, but also new-generation technologies such as artificial intelligence, big data, cloud computing, 
Internet of Things, and virtual reality2. ChatGPT was born in 2022, pushing artificial intelligence in digital 
technology to the forefront. Tang has defined that artificial intelligence refers to programs or machines that can 
autonomously learn, reason, solve problems, and make decisions3. McKinsey’s 2019 Global AI Survey report 
shows that 58% of respondents said that at least one business process or product service in their organization 
has artificial intelligence embedded in it4. At present, scholars have formed two views on the impact of the 
application of artificial intelligence on employee occupations. First, it may bring about a creative effect. Generally 
speaking, the use of automated mechanical equipment can help enterprises optimize production processes, 
improve production efficiency and product quality5, expand the scale of production and increase jobs or expand 
original jobs, thereby increasing labor demand6. Second, it may form a substitution effect. AI technology will 
have an impact on some job positions. Many positions are at high risk of being replaced by smart devices7. The 
application of artificial intelligence in the workplace can replace employees in many mechanical and repetitive 
tasks. It can help employees save time and energy to focus on innovative work8. At the same time, it can replace 
employees in some high-risk positions to protect their personal health and life safety9.

Whether AI technology is possible to bring substitution effect or creation effect, it is undeniable that the 
application of AI will have a profound impact on many employees’ employment positions, work forms and work 
content. Many studies have shown that technological or organizational changes will increase employees’ original 
workloads10 and impose new job skill requirements on employees11, thereby negatively affecting employee mood 
and even leading to negative emotions such as depression12. AI continues to optimize and develop, and its 
performance is increasingly excellent in reducing costs and increasing efficiency for enterprises, empowering 
innovation, improving services, and creating profits so that more and more enterprises are using AI technology. 
When employees perceive that AI technology poses a high threat to their career development, it will trigger their 
negative work emotional reactions13, which is likely to reduce employees’ work well-being.
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Research theory and research hypotheses
Work affective well-being is categorized into psychological well-being, integrative well-being, and subjective well-
being. Subjective well-being, grounded in the theory of happiness, refers to individuals’ cognitive evaluations 
and emotional experiences of life, emphasizing their subjective feelings of happiness14. Employee work affective 
well-being belongs to subjective happiness, reflecting people’s emotional responses to ongoing work events. 
Individuals who experience more positive emotions and fewer negative emotions are more likely to perceive 
themselves as happy during work15. Previous studies have shown a significant positive correlation between 
employee emotional management and organizational innovation performance16. The more positive employees’ 
emotions and the higher their work happiness, the more innovative behaviors they can be stimulated17. The 
innovation of enterprise employees is the key for enterprises to obtain competitive advantages18, and employees’ 
emotions directly predict innovative behavior19. The current impact that AI technology may have on corporate 
employees’ employment skills and career development, and changes in work affective well-being, has become a 
challenge that many employees and companies cannot ignore.

STARA awareness (Smart technology, artificial intelligence, robotics, and algorithms ) refers to employees’ 
perception of the threat posed by the introduction of AI technology into their work environment regarding their 
career development20. After the concept of STARA awareness was proposed, more and more scholars began to 
study the impact of AI technology on employee vocation, mainly focusing on its influence on employee behavior 
and psychology. The positive effects on employee behavior include employees making challenging evaluations, 
thereby increasing their participation and organizational commitment21,and stimulating employees’ career 
exploration behavior22. The negative effects on employee behavior include increasing employees’ turnover 
intention and knowledge hiding behavior23, and predicting lower employee change support willingness through 
organizational self-esteem24. The positive effects on employee psychology include increasing employees’ 
intrinsic work motivation, while the negative effects include negatively predicting employees’ job satisfaction 
and increasing their turnover intention23, and inducing employees’ feelings of job insecurity25.

Work affective well-being refers to individuals’ emotional reactions to their work. The more positive the 
emotional experiences during work, the higher the work affective well-being, whereas more negative emotional 
experiences lead to lower work affective well-being15. A joint survey by Oracle found that due to the adoption 
of AI technology by businesses, 51% of employees expressed significant concerns about the consequences 
such as skills obsolescence and unemployment, leading to negative emotions such as a sense of career threat, 
psychological anxiety and panic26. Moreover, research has shown that the application of AI technology can 
positively predict employees’ negative emotions13. After the introduction of AI technology into enterprises, 
employees in positions with a high risk of being replaced by AI are highly likely to perceive AI as a significant 
threat to their career development. This perception can lead to anxiety and other negative emotional responses, 
ultimately reducing the work well-being of these employees.

Enterprises’ adoption of AI technology is likely to increase employees’ job stress24. Job stress refers to 
employees’ severe discomfort when they are forced to deviate from normal or expected patterns in the workplace27. 
It is an employee’s response to resource loss in the workplace28. According to the conservation of resources 
theory, resources can be divided into four categories: material resources, energy resources, condition resources, 
and individual resources. When individuals face losses in these four categories, they invest new resources to 
supplement the original ones, resulting in a spiral of resource loss and increased stress29. The " substitution 
effect” of AI technology adopted by companies continuously impacts employees’ employment opportunities 
(conditional resources)30, skill knowledge (conditional resources)26, job income (material resources)31, and 
psychological capital (individual resources)32, causing perceived threats and losses. If employees invest more 
resources in coping with this situation, it is more likely to increase their job stress. STARA awareness refers to 
employees’ perception of threats to their job resources. The stronger this perception, the stronger their STARA 
awareness, the greater their job stress may be. Based on this, we propose H2: STARA awareness positively 
predicts job stress among employees.

According to the conservation of resources theory, employees facing resource loss and persistent job stress not 
only respond to the current sources of stress, such as investing more psychological capital (individual resources), 
time, and energy (energy resources) to handle their work but also remain vigilant about other potential stressors, 
additional resource losses, or exacerbation of existing resource losses. This increases their mental and physical 
health risks and further exacerbates job stress thereby reducing work affective well-being33. Job stress can reduce 
employees’ cognitive abilities, increase employee fatigue, and negatively impact on employees’ work performance 
and well-being34.When a company adopts AI technology to replace employees in performing certain tasks, it will 
exacerbate the loss of employees’ career resources, thereby increasing the threat of AI to these job resources. As 
employees’ STARA awareness increases, their job stress may also further intensify, which in turn is more likely to 
reduce their work affective well-being. In summary, we propose H2a: Job stress negatively predicts work affective 
well-being among employees. H2b: Job stress mediates the relationship between perceived STARA awareness 
and work affective well-being among employees.

The conservation of resources theory suggests that psychological resilience, as an important individual resource, 
plays a crucial role in the acquisition or loss of other resources. Psychological resilience refers to individuals’ 
ability to quickly recover or become stronger in the face of adversity and is an important component of positive 
psychological capital35, which serves as a beneficial resource for managing stress36. Studies have shown that 
people with lower psychological resilience are more likely to experience depressive and anxious emotions than 
those with higher psychological resilience, leading to higher job stress. Generally, psychological resilience and 
job stress are negatively correlated37. Hobfoll pointed out that employees with abundant psychological resilience 
resources are more capable of resisting stress or crisis38. Individuals with higher psychological resilience, when 
perceiving the potential career threats posed by AI technology, are more likely to maintain a more confident 
attitude, and face the potential negative impacts of AI on their work with a more positive and optimistic attitude. 
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They are also better equipped to alleviate negative emotions such as anxiety and depression, reduce job stress, 
and effectively regulate their work affective well-being. Based on this, we propose H3a: Psychological resilience 
moderates the positive prediction of STARA awareness on job stress. H3b: Psychological resilience moderates 
the mediating effect of job stress on the relationship between STARA awareness and work affective well-being.

In conclusion, to explore the relationship between STARA awareness and employees’ work affective well- 
being, as well as the mediating role of job stress and the moderating role of psychological resilience, this study 
constructs a moderated mediation model for discussion. The aim is to explore the mechanism by which STARA 
awareness predicts employees’ work affective well-being and to provide practical references for how enterprises 
should respond to the impact of STARA awareness on employees’ emotions, improve employees’ work affective 
well-being, stimulate employees’ innovative behavior, and enhance enterprise competitiveness. The specific 
study model is shown in Fig. 1.

Methods
Participant
Research suggests that employees in production positions have the strongest STARA awareness in enterprises39. 
Therefore, this study collected relevant data from employees in the production departments of manufacturing 
enterprises undergoing digital transformation for our research.

The first author of this study obtained ethical approval from the Academic Committee of Liaoning Technical 
University, and all research methods were conducted in accordance with relevant guidelines and regulations. 
In this study, the employed staff were invited to provide data by filling out questionnaires online, using the 
professional online survey software “Questionnaire Star” to obtain informed consent and survey data from the 
participants. All surveys were anonymous, and all employed staff participating in the study did so voluntarily. 
The link shared with the employed staff included the survey questionnaire and instructions for completing. 
Upon clicking the link, employed staff were directed to the instructions page, which informed them that their 
participation in the survey would not have any direct impact on themselves, and that the data collected would 
be summarized and disclosed comprehensively after processing. Additionally, the page also provided brief 
information about the survey, including the definition of artificial intelligence used in this article, and lists 
some specific examples of the application of artificial intelligence technology in the production department of 
manufacturing companies. At the same time, this part also included confirmation questions about whether the 
production department of the company where the employee works adopts intelligent technological machines 
and equipment, and identity confirmation questions about whether the interviewed employee is an employee 
of the production department of the manufacturing company. If one of the interviewee’s answers is no, the 
questionnaire will be terminated immediately. If the employees’ answers are ‘yes’, they will enter the informed 
consent interface that includes their privacy and anonymity rights. Additionally, it informed participating 
employees that their participation was voluntary, anonymous, and confidential. After reading the information, 
they clicked “I have read and understood the above information and agree to participate in the survey” to express 
their agreement, and then began to answer the formal questionnaire.

A total of 450 questionnaires were distributed, with an initial recovery of 427 questionnaires, resulting in 
a response rate of 94.89%. After screening, 349 valid questionnaires were retained, yielding a final effective 
response rate of 81.73%. Among the respondents, there were 185 males, accounting for 53.01%, and 164 
females, accounting for 46.99%. In terms of age distribution, the main age group ranged from 21 to 49 years old, 
accounting for 78.80%. Regarding educational background, 13.75% had a junior high school education or below, 
69.91% had a high school education or equivalent, and 16.34% had a college degree or above.

Measurement scales
In the measurement scales used in this study, all variables use mature scales from scholars’ research literature. All 
scales utilize the Likert 5 points scoring method, with 1 indicating “strongly disagree” and 5 indicating “strongly 
agree”.

STARA: STARA awareness selected the scale of Brougham and Haar’s study, which consists of 4 items20. The 
Cronbach’s α coefficient of this scale in this study is 0.849. Typical items include “I think my job may be replaced 
by artificial intelligence”.

Fig. 1.  Study model.
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Job Stress: Job stress adopts the scale developed by Lait and Wallace, consisting of 6 items40. The Cronbach’s 
α coefficient of this scale in this study is 0.888. Typical items include “I feel that work matters are beyond my 
control”.

Psychological Resilience: Psychological resilience consists of 9 items41, adopts the single-factor scale adapted 
by Siu et al. The Cronbach’s α coefficient of this scale in this study is 0.907. Typical items include “I can respond 
positively in very difficult situations” etc.

Work Affective Well-being: Work affective well-being adopts Huang Liang’s scale, consisting of 5 items42. The 
Cronbach’s α coefficient of this scale in this study is 0.860. Typical items include “My work makes me feel very 
relaxed”.

Control Variables: In the literature on employees’ work affective well-being, variables such as gender, age, 
education level, and years of work experience may affect employees’ work affective well-being24 42. Therefore, 
these variables are set as control variables.

Statistical analysis
This study utilized both SPSS 27.0 and AMOS 28.0 for data analysis. Specifically, AMOS 28.0 was employed for 
confirmatory factor analysis and testing for common method bias. SPSS 27.0 was used for descriptive statistics, 
correlation analysis, and hierarchical regression analysis. The SPSS PROCESS macro was utilized to examine the 
mediation and moderation effects.

Results
Discriminant Validity Test and Common Method Bias Test
This study used confirmatory factor analysis to test the discriminant validity among the four main variables. 
The results of the four-factors model are as follows: χ2 = 300.434, df = 246, CFI = 0.986, TLI = 0.985, IFI = 0.986, 
SRMR = 0.039, RMSEA = 0.025. This indicates that the fit indices of the four factors are ideal, and the discriminant 
validity among the variables is satisfactory (as shown in Table 1). To further test the common method bias in 
this study, the widely used Harman single-factor test method is employed. The results show that the variance 
explained by the first principal component with an eigenvalue greater than 1 is 27.06%, which is less than 40% 
(the critical value). Given the limitations of the Harman single-factor test method, such as its lack of sensitivity, 
Podsakoff ‘s method is also employed43. In this method, an unmeasured common method latent factor is 
added to the original model to form a new model, and its fit with the original model is compared. As shown in 
Table 1, the fit indices of the five-factors model with the addition of the method factor (χ2 = 247.286, df = 222, 
CFI = 0.994, TLI = 0.992, IFI = 0.994, SRMR = 0.032, RMSEA = 0.018) are superior to those of the four-factors 
model, albeit marginally. Overall, this indicates that there is no serious common method bias issue in this study.

Correlation analysis
Figure 2 is the Pearson correlation thermogram that illustrates significant negative correlations between STARA 
awareness and work affective well-being (r =-0.265, p < 0.01), indicating that a stronger awareness of STARA is 
associated with lower levels of work affective well-being. There is also a significant positive correlation between 
STARA awareness and job stress (r = 0.197, p < 0.01), suggesting that a stronger awareness of STARA is associated 
with higher levels of job stress. Furthermore, there is a significant negative correlation between job stress and 
work affective well-being (r = -0.190, p < 0.01), indicating that higher job stress is associated with lower levels of 
work affective well-being. Additionally, psychological resilience is correlated with STARA awareness, job stress, 
and work affective well-being at a significant level of 0.01 or higher. These results provide preliminary support 
for the overall hypotheses of this study.

Regression analysis direct effects
This study utilized hierarchical regression analysis to test each hypothesis. M5 and M6 examined the relationship 
between STARA awareness and work affective well-being. After controlling for variables such as gender, age, 
work years and education, STARA awareness significantly negatively predicted work affective well-being (β 
= -0.258, p < 0.001), supporting H1. M1 and M2 tested H2, where STARA awareness significantly positively 
predicted job stress (β = 0.202, p < 0.001), supporting H2. M7 directly verified that job stress negatively predicted 
work affective well-being (β = -0.186, p < 0.001), supporting H2a. (see in Table 2)

Model Factor χ2 df χ2 /df CFI TLI IFI SRMR RMSEA

Model 1 4 factors: STARA; PR; JS; WAWB 300.434 246 1.221 0.986 0.985 0.985 0.039 0.025

Model 2 3 factors: STARA + PR; JS; WAWB 825.520 249 3.315 0.856 0.840 0.857 0.092 0.082

Model 3 3 factors: STARA; PR + JS; WAWB 1267.281 249 5.089 0.745 0.718 0.747 0.127 0.108

Model 4 3 factors: STARA; PR; JS + WAWB 987.242 249 3.965 0.815 0.795 0.817 0.108 0.092

Model 5 2 factors: STARA + PR; JS + WAWB 1499.487 251 5.974 0.688 0.657 0.690 0.133 0.120

Model 6 1 factor: STARA + PR + JS + WAWB 2455.780 252 9.745 0.449 0.396 0.452 0.175 0.159

Model 7 5 factors (with added unmeasured latent factor CMV) 247.286 222 1.114 0.994 0.992 0.994 0.032 0.018

Table 1.  Confirmatory factor analysis. (1) “STARA”: STARA awareness; “PR”: “Psychological Resilience”; “JS”: 
“Job Stress”; “WAWB”:” Work Affective Well-being”. (2) “+” indicates the combination of multiple factors into 
one.
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Mediation analysis
The mediation effect of job stress is demonstrated in M8 of Table 2. The mediation effect value of job stress 
between STARA awareness and work affective well-being is β= -0.140, p < 0.01, and it was tested using the 
Bootstrap method with SPSS PROCESS command. M4 was selected in the PROCESS command, with a 95% 
CI and 5000 bootstrap samples. The indirect effect of job stress in mediating the relationship between STARA 
awareness and work affective well-being did not include zero (Effect = -0.024, BootSE = 0.014, 95% CI = 
[-0.0563, -0.0030]), supporting H2b.

Moderation effects
Before examining the moderation effect of psychological resilience, variables were centralized, and interaction 
terms AI×RE were constructed. Subsequently, hierarchical regression analysis was conducted. The results of 
the hierarchical regression analysis are presented in M3 and M4. (see in Table 2) After controlling for the main 
effects, the interaction term (STARA×PR) between STARA awareness and psychological resilience significantly 
influenced job stress (β = -0.194, p < 0.01), indicating that psychological resilience negatively moderates the 
positive relationship between STARA awareness and job stress. Therefore, hypothesis H3a is supported. To 
further clarify the moderation effect, a moderation plot was generated as shown in Fig. 3. When psychological 
resilience is low, the regression slope of job stress with STARA awareness (k = 0.416) is higher compared to when 
psychological resilience is high (k = 0.028). Thus, psychological resilience weakens the positive prediction of job 
stress by STARA awareness, and the stronger the psychological resilience, the weaker the positive prediction of 
job stress by STARA awareness.

Fig. 2.  Pearson correlation thermogram.
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Moderated Mediation
Based on the above data results, the mediation effect of job stress between STARA awareness and work affective 
well-being has been confirmed, and the moderating effect of psychological resilience on job stress has been 
validated. Therefore, further examination of the moderated mediation effect was conducted using the PROCESS 
macro in SPSS, following Hayes44.

When employees have low levels of psychological resilience, the indirect effect of STARA awareness on work 
affective well-being through job stress is -0.056, with a 95% CI of [-0.1367, -0.0071], indicating a significant 
mediating effect of job stress. However, when employees have high levels of psychological resilience, the indirect 
effect of STARA awareness on work affective well-being through job stress is -0.004, with a 95% CI of [-0.0287, 
0.0164], showing a non-significant mediating effect of job stress. The difference in the indirect effects under 
conditions of high and low psychological resilience is 0.053, with a 95% CI difference of [0.0026, 0.1387]. This 
indicates that there is a significant difference in the mediating effect of job stress on employees’ work affective 
well-being when psychological resilience is at different levels, thus confirming H3b. (see in Table 3)

Conclusion
Summary of main findings
This study uses 349 samples to conduct an empirical analysis on the relationship between STARA awareness and 
employees’ work affective well-being, as well as the mediating mechanism of job stress and the moderating role 
of psychological resilience. Empirical data shows: (1) The STARA awareness negatively predicts employees’ work 
affective well-being. The stronger the awareness of STARA, the weaker the employees’ work affective well-being. 
(2) Job stress mediates the relationship between the STARA awareness and employees’ work affective well-being. 
The stronger the STARA awareness, the greater the job stress of employees, which in turn predicts lower work 
affective well-being. (3) Psychological resilience toughness negatively regulates the awareness of STARA and job 
stress. The stronger the psychological resilience, the weaker the positive prediction of STARA awareness on job 
stress.

Discussion
This study found that STARA awareness significantly and negatively predicts employees’ work affective well-
being, meaning the higher the employee’s STARA awareness, the lower their work affective well-being. Due to 
the high efficiency and convenience of AI technology, more and more companies are using AI technology, which 
has impacted the employment of employees. Studies have shown that with the development of AI technology, a 
series of procedural and computational tasks are being replaced by AI, such as formalities, salary accounting45. 
Some employees are facing a sharp increase in the risk of unemployment, and their sense of occupational 
threat has also increased. According to the conservation of resources theory, resources are the key elements 
that employees value and achieve their career development goals. Employees facing the “substitution effect” of 
AI technology on their careers and the reshaping of their career development environment will be more likely 
to face an increase in the loss of their own resources and an increase in the perception of threats to their career 
development caused by artificial intelligence technology, and a sense of career crisis and psychological anxiety 
will also be more likely to increase20, and the probability of reduced work affective well-being will be higher.

This study reveals the mediating effect of job stress between STARA awareness and work affective well-being. 
According to the results of our survey data, the stronger the employee’s STARA awareness, the greater their job 

Variable Job Stress Work Affective Well-being

Model M1 M2 M3 M4 M5 M6 M7 M8

Control variable

Gender -0.074 -0.084 -0.070 -0.082 0.010 0.022 -0.004 0.010

Age -0.011 -0.003 -0.008 -0.033 0.121 0.111 0.119 0.111

Work year 0.060 0.073 0.070 0.055 -0.058 -0.074 -0.047 -0.064

Education -0.061 -0.043 -0.034 -0.018 0.092 0.069 0.081 -0.063

Independent variable

STARA 0.202*** 0.160** 0.255*** -0.258*** -0.023***

Adjusting variable

Psychological Resilience -0.153** -0.065

Interaction item STARA×PR -0.194**

Mediating variable

Job Stress -0.186*** -0.140**

R2 0.11 0.051 0.073 0.096 0.017 0.082 0.051 0.101

F 0.974 3.709*** 4.474*** 5.158*** 1.465 6.146*** 3.694*** 6.396***

∆R2 0.11 0.04 0.062 0.023 0.017 0.065 0.034 0.019

Table 2.  Main effect and intermediary effect test --- regression analysis results. Note: (1) the regression 
coefficients in the table are standardized coefficients. (2) * * * means p < 0.001** Indicates p < 0.01* Indicates 
p < 0.05; Both are two tailed tests.

 

Scientific Reports |        (2024) 14:25483 6| https://doi.org/10.1038/s41598-024-75113-w

www.nature.com/scientificreports/

http://www.nature.com/scientificreports


pressure and the lower their affective well-being at work. According to the theory of resource conservation, 
when enterprises introduce artificial intelligence technology, employees whose work resources are affected and 
threatened will have a higher awareness of STARA. At the same time, employees’ emotional resources to cope 
with job stress and work challenges will be damaged, and job stress will further increase33, employees’ negative 
emotions further increase, which predicts lower work well-being46. Existing research has shown that when stress 
levels are high, employees have self-doubt about their ability to complete tasks, reducing employees’ self-efficacy, 
which negatively predicts work well-being47; In addition, long-term job stress can also make employees feel 
disgusted with their work, and their affective well-being will weaken48. In summary, the higher the employee’s 
STARA awareness, job stress and negative emotions may also be positively related to it, and the employee’s work 
affective well-being may also be lower.

STARA → Job Stress → Work Affective Well-being

Psychological Resilience Effect SE

95% CI
INDEX of MODERATED 
MEDIATION

LLCI ULCI Index SE 95% CI

Low Psychological Resilience -0.054 0.033 -0.137 -0.007

High Psychological Resilience -0.004 0.011 -0.029 0.016 0.030 0.020 [0.0015,0.0791]

Difference in Psychological Resilience Levels 0.053 0.036 0.003 0.139

Table 3.  Moderated mediation analysis.

 

Fig. 3.  The moderating effect of PR in the relationship between STARA and JS.
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This study clarifies the moderating role of psychological resilience between STARA awareness and job stress. 
It is discovered by analyzing the data we collect that psychological resilience can weaken the positive prediction 
of STARA awareness on job stress; the stronger the psychological resilience, the weaker the positive prediction of 
STARA awareness on employee job stress. The American Psychological Association points out that psychological 
resilience refers to an individual’s “ability to bounce back” when faced with threats, adversities, tragedies and 
other life stresses and setbacks. Psychological resilience can give individuals a positive and optimistic attitude49 
and a high level of psychological resources can change individuals’ cognitive evaluation of stress50, and has a 
positive effect in buffering and regulating stress. The higher the psychological resilience of employees, the weaker 
the positive prediction of their STARA awareness on job stress, and the weaker the negative prediction of job 
stress on work affective well-being.

Recommendations
The stronger the STARA awareness, the weaker the employees’ work affective well-being. Therefore, enterprises 
should take measures to reduce employees’ STARA awareness. Enterprises should actively publicize the challenges 
and opportunities brought by the development of AI technology to employees, clarify the integration links 
between AI technology and employees’ work, provide employees with a sufficient adaptation environment, and 
provide employees with opportunities and platforms for learning and utilizing AI technology, help employees 
establish a correct understanding of AI technology, quickly adapt to the changes in the work environment. For 
example, BAC.US and Astra Zeneca have used artificial intelligence technology to create virtual work reality 
scenarios for employees to conduct pre-job training for employees, helping them improve their skills and work 
efficiency. Walmart employees are learning how to work with cleaning and inventory counting robots and how 
to manage, operate and integrate these robotic processes into their jobs. These are all examples of using AI to 
help employees improve their skills. Not only can it increase employees’ awareness of the “instrumentality” and 
“partnership” of AI, it can also allow employees to understand the convenience and help that AI brings to their 
work, reduce employees’ STARA awareness, and improve their work affective well-being.

Enterprises should focus on relieving employees’ job stress. The stronger the STARA awareness, the more 
likely it is to reduce employees work affective well-being through job stress. Therefore, when introducing AI 
technology, enterprises should pay attention to changes in employees’ psychological status, take appropriate 
measures to alleviate employees’ negative emotions, such as anxiety and depression in a timely manner. At 
the same time, according to the conservation of resources theory, when the depletion of resources exceeds 
the replenishment of resources, it will threaten employees’ physical and mental health. Therefore, enterprises 
should actively replenish depleted work resources for employees in their daily management, or supplement other 
beneficial work resources to alleviate their job stress. For example, providing employees with a good environment 
for skills learning and career planning guidance. In Sweden, most employers make voluntary payments to “Job 
Boards” (private equity funds designed to help retrain unemployed workers). France has a similar system that 
requires employers to fund the vocational training system. The above examples show that companies can create 
a skill learning environment for employees by providing funds, improve work skills, and help employees re-
employ.

Enterprises should focus on improving employees’ psychological resilience. This research has shown that 
high psychological resilience can weaken the positive impact of the STARA awareness on job stress and alleviate 
the negative impact of job stress on employees’ work affective well-being. Therefore, enterprises should carry out 
employees’ psychological resilience enhancement plans in their daily management to empower employees. For 
example, Alibaba provides employees with time management skills, emotional regulation methods and other 
resources to help them better balance their emotional state during their busy work. Tencent cooperates with a 
number of professional institutions through cooperation to set up psychological consultation hotline and face-
to-face consultation services within the company. They all encourage employees to develop a positive attitude, 
remain optimistic and confident when facing difficulties and challenges, and enhance employees’ psychological 
resilience. The psychological resilience of employees has been improved, and employees can more calmly 
confront the impact of artificial intelligence, so that with the help of the company and their own efforts, they can 
achieve self-improvement in the AI era.

Limitations and directions of future research
This study has the following limitations and needs further research for improvement. (1) This research only 
investigated the data of employees in the production department of manufacturing enterprises and did not 
investigate the data of employees in other positions. Future research could investigate and analyze the employees’ 
work affective well-being in other companies and in other positions. (2) The sample data selected in this 
research are all self-evaluations by employees and have not been longitudinally collected. Future research can 
adopt hetero-evaluation and multi-time-point research methods to collect data to compensate for the survey 
design flaws in this research. (3) Future research can explore other mediating mechanisms, such as career 
growth, emotional exhaustion, performance pressure, and job reshaping, in the relationship between STARA 
awareness and employees’ work affective well-being. (4) This research only reveals that psychological resilience 
is a boundary condition for the impact of STARA awareness on employees’ work affective well-being. Future 
research can expand the boundary conditions, such as job autonomy, work vigor, and self-efficacy51.

Data availability
Sequence data that support the findings of this study have been deposited in the Harvard Dataverse, DRAFT 
VERSION with the primary accession https://doi.org/10.7910/DVN/XDF4JB. In addition, you can also directly 
send an email to the corresponding author to obtain relevant data.
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