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Abstract:  

Organizations are increasingly adopting robots, reshaping various aspects of employee behavior. This study examines the im-

pact of robot adoption on employees' green behavior—a vital component of corporate sustainability. Grounded in Conservation 

of Resources (COR) theory, we propose that resource depletion or threat prompts individuals to prioritize essential tasks, re-

ducing engagement in discretionary behaviors. We identify job stress as a mediator and openness to experience as a moderator 

in this relationship. Through experimental and survey studies, we find that robot adoption negatively affects employees' green 

behavior. Study 1 (N = 109), using experimental methods, demonstrates this negative impact. Study 2 (N = 265), conducted in 

the hospitality industry, further validates these findings via survey methods. Study 2 also reveals that job stress mediates the 

relationship between robot adoption and green behavior, while openness to experience moderates this effect. Specifically, high 

openness to experience weakens the positive relationship between robot adoption and job stress, thereby mitigating its negative 

effect on green behavior. These findings make significant theoretical contributions to the literature on robot adoption and green 

behavior, while also providing practical guidance for sustainable development in organizations. 

Keywords: robot adoption; conservation of resources theory; job stress; green behavior; openness to experience, sustainabil-

ity. 

INTRODUCTION 

As workplaces increasingly adopt robots, employee behavior undergoes significant shifts [1-9]. The adoption of robot can lead 

to shifts in job roles, task execution, and workplace dynamics, prompting employees to adapt their daily practices and interactions 

[2-5]. These behavioral changes may include increased collaboration with machines, altered task prioritization, and adaptations 

in problem-solving strategies [1,7,10]. While automation can enhance productivity and operational efficiency [4,9], it can also 

trigger job stress and resource allocation challenges as employees navigate new workflows and responsibilities [1-3]. Such shifts 

in behavior are especially significant in areas requiring discretionary effort [1], like green behavior, where employees’ capacity 

and motivation to engage in sustainability initiatives may be impacted. Employee green behavior, encompassing actions such as 

resource conservation, energy-saving measures, recycling, and other sustainable practices[11,12], plays a pivotal role in support-

ing corporate sustainability efforts[13,14]. By actively engaging in these environmentally responsible behaviors, employees con-

tribute to a culture of sustainability within the organization, which not only enhances the company’s environmental performance 

but also aligns with broader corporate social responsibility (CSR) goals. 

However, current studies on automation predominantly focus on performance and well-being, overlooking this environmentally 

impactful behavior. We plan to expand on the gap in the existing literature regarding the impact of robot adoption on employees' 

green behavior, with a particular focus on the hotel industry, where automation is becoming increasingly prevalent. While pre-

vious studies have explored the effects of robot adoption on outcomes such as job performance, turnover intentions, and work-

place interactions [2,4,5,9,15,16], limited research has addressed its impact on discretionary, pro-environmental behaviors. Green 

behavior, often a voluntary action influenced by individual initiative, plays a crucial role in supporting organizational sustaina-

bility goals [13,14,18], especially in sectors like hospitality that emphasize resource conservation and environmental responsi-

bility [17]. This oversight leaves a gap in understanding how robot adoption influences employees' engagement in green behav-

ior, which are essential for supporting corporate environmental goals. Understanding the effects of automation on environmental 

sustainability is essential for companies aiming to balance technological advancement with ecological responsibility. By ad-

dressing this gap, our study contributes to both the sustainability and technology management literature. Understanding how 

robot adoption affects green behavior can provide valuable insights into the nuanced effects of automation at the individual level, 

as opposed to purely organizational outcomes. This focus allows for a deeper understanding of how technological change inter-

sects with employee engagement in sustainability practices, offering implications for managing robot adoption in a way that 

aligns with corporate environmental objectives. 
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To address these research questions, we build on Conservation of Resources (COR) theory to frame our research model. COR 

theory suggests that when faced with resource loss, individuals tend to reduce resource usage to conserve existing resources [19]. 

Robot adoption will result in a series of resource losses [1,2,3,5,7], including a reduction in job opportunities, the consumption 

of time and energy, and financial losses. First, the application of robots reduces job opportunities for human employees, leading 

to greater job insecurity [2]. Compared to humans, robots have significant advantages in performing repetitive routine tasks. 

Robots work faster, are stronger, and can operate for longer hours. These advantages lead companies to prefer assigning routine 

tasks to robots. This replacement of human workers disrupts job continuity and stability for employees. Secondly, the application 

of robots forces employees to acquire new knowledge and skills [3,7]. On one hand, since robotic technology is new, employees 

must acquire related knowledge and skills to collaborate with robots [3]. This requires a substantial investment of time, energy, 

and money, which consumes existing resources, including energy, time resource, cognitive capacity, job skill and emotional 

resilience et al. The expenditure of these resources encroaches upon personal reserves, directly or indirectly increasing job stress. 

On the other hand, as robots replace certain tasks, employees are forced to acquire new job skills to adapt to new roles [19]. This 

significantly increases job stress. Integrating existing research, robot adoption exerts a strong negative impact on employees' 

existing resources, disrupting resource inflow and increasing resource expenditure (time and energy loss). Based on COR theory, 

individuals facing resource loss will actively reduce the use and expenditure of existing resources [20]. Employees' green behav-

ior is an important pro-environmental action that requires the use of existing resources [19]. In this situation, to conserve suffi-

cient resources, employees may actively reduce green behavior. Therefore, we propose that robot adoption increases job stress, 

which in turn reduces green behavior. 

The COR theory posits that the extent to which an event leads to resource loss depends on employees' subjective perceptions 

and evaluations [20]. Personality traits are among the primary factors influencing these subjective perceptions and evaluations 

[21]. To explore in depth of the link between robot adoption and resource loss, we examine employees' personality as a boundary 

condition. Empirical studies indicate a significant positive correlation between openness to experience and the acceptance of 

robots [22]. Therefore, we focus on openness to experience, one of the five factors constituting personality structure, as it is 

regarded as the trait most closely associated with the exploration of new experiences [23].  

Openness to experience is an important personality trait that measures an individual's acceptance of new ideas, experiences, and 

technologies [24]. Individuals with high openness to experience are more imaginative, creative, curious, and explorative, while 

those low in openness to experience tend to be more traditional, conservative, and adhere to established habits. Individuals with 

high openness to experience are more willing to accept new perspectives, try new technologies, and explore unknown fields [23]. 

When encountering robots, they do not view them as competitors taking away jobs but rather as effective tools or partners. They 

actively learn robotic technologies, seek to collaborate with robots, and enhance their job capabilities while exploring new work 

domains together [22]. In this context, the application of robots does not lead to significant resource loss or a significant increase 

in job stress, thereby mitigating the negative impact on green behavior. In contrast, low-openness to experience individuals prefer 

to maintain the existing work environment, perceive robots as disrupting established work processes, encroaching on job oppor-

tunities, and forcing them to update their knowledge and skills. These factors exacerbate resource depletion, increase job stress, 

and hinder employees from engaging in green behavior. Specifically, openness to experience will weaken the job stress induced 

by robot adoption, thereby alleviating its negative effects on green behavior. Our research model is illustrated in Figure 1. 

Our study contributes to the literature in three significant ways. First, our studies build on COR theory by applying it to the 

unique context of robot adoption and its impact on green behavior, extending COR theory [20]. Second, while some studies have 

shown that certain psychological interventions can reduce the negative impacts of robot adoption [2], we introduce personality 

traits as moderators in the context of automation our research demonstrates that openness to experience can also alleviate these 

adverse effects. This finding has the potential to hold lasting practical implications for research and practice in robot adoption. 

Finally, our studies broaden the scope of robot adoption literature by examining its impact beyond traditional work outcomes, 

such as productivity and job satisfaction, to include discretionary, pro-environmental behaviors like green behavior. While much 

of the existing research focuses on how robot adoption affects performance metrics, turnover intentions, or job attitudes, our 

study explores a less commonly studied area: the influence of automation on employees' voluntary engagement in sustainability 

practices. 

THEORETICAL BACKGROUND AND HYPOTHESES DEVELOPMENT 

Conservation of Resources (COR) theory 

This paper utilizes Conservation of Resources (COR) theory to explain how robot adoption impacts employees' green behavior, 

including its underlying mechanisms and boundary conditions. The central premise of COR theory argue that individuals are 
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motivated to acquire, protect, and conserve valuable resources—such as energy, time, and emotional well-being—to support 

their goals and manage stress [19,20]. Based on COR theory, when individuals experience resource loss or perceive a threat to 

their resources, they experience stress and shift their behaviors accordingly to preserve what remains [19]. In response to such 

resource depletion, individuals tend to prioritize essential tasks directly tied to their job performance and minimize discretionary 

or voluntary actions [20]. This perspective is especially relevant in the workplace, where resource demands can fluctuate based 

on changes such as technology adoption. In situations where resources are threatened or strained, COR theory suggests that 

individuals will focus their remaining energy on core job responsibilities, potentially reducing engagement in additional, non-

essential behaviors [19,20], such as green practices. By framing our study with COR theory, we aim to explain how resource 

demands introduced by robot adoption might influence employees’ tendency to engage in green behavior, which is typically 

voluntary and requires additional cognitive and emotional investment. 

The Impact of Robot adoption on Employees' Green Behavior 

Our study will explicitly apply COR theory to the context of robot adoption, illustrating how the introduction of automation can 

lead to job stress by increasing cognitive and emotional demands on employees. When robots are introduced in the workplace, 

employees often face the challenge of adapting to new workflows, learning technical skills, and managing interactions with 

robotic systems [1,3,7]. Additionally, automation can raise concerns about job security, as employees may fear potential redun-

dancy or changes to their roles [2]. The adoption of robots in workplaces can have both positive and negative impacts on em-

ployees [1,7]. On the one hand, robots enhance efficiency, reduce the need for human intervention in repetitive tasks, and can 

potentially create new roles centered around robot maintenance and oversight [4,6,9]. This technological advancement can lead 

to improved productivity and operational gains, which may foster a more positive work environment. On the other hand, the 

adoption of robots may trigger job insecurity and cognitive burdens as employees adapt to new workflows and learn to interact 

with the technology [2,3,7,8]. These stressors can deplete resources, leading to heightened job stress. 

While robots can increase overall workplace efficiency, the unique nature of green behavior—as a discretionary, voluntary ac-

tivity—makes it particularly susceptible to the impacts of job stress. According to Conservation of Resources (COR) theory, 

when employees perceive that their resources (e.g., time, energy, psychological capacity) are threatened or depleted, they prior-

itize core job functions over non-essential behaviors [19,20]. Green behavior, which involves activities like conserving energy, 

recycling, and promoting sustainability practices, often falls into this category of non-essential behavior [11,12]. Thus, under 

conditions of robot-induced stress, employees may reduce their engagement in these environmentally supportive practices as 

they conserve resources for essential work tasks. Based on this, we hypothesized: 

Hypothesis 1: Robot adoption is negatively associated with employees' green behavior. 

The Mediating Role of Job Stress 

Our study will clarify how job stress functions as a mediating mechanism in the relationship between robot adoption and green 

behavior. According to COR theory, when employees experience resource depletion due to job stress, they tend to prioritize 

essential job responsibilities over discretionary, voluntary actions [19,20]. Green behavior—such as recycling, energy conserva-

tion, and other pro-environmental practices—is typically a voluntary effort that requires additional cognitive and emotional 

resources [11,12]. In the context of robot adoption, employees face increased demands as they adapt to new technology, manage 

interactions with robots, and navigate potential job insecurity. This situation depletes their available resources (e.g., time, energy, 

cognitive capacity, job skill and emotional resilience), leading to heightened job stress [20]. As a result, employees may choose 

to conserve their remaining resources for core responsibilities, reducing their engagement in green behaviors that are not directly 

required for job performance. Thus, COR theory suggests that resource depletion due to job stress leads employees to deprioritize 

voluntary, pro-environmental actions, underscoring job stress as a key mediator in the impact of robot adoption on green behav-

ior. Based on this, we hypothesized:  

Hypothesis 2: Job stress mediates the negative relationship between robot adoption and employees' green behavior. 

Moderating Role of Openness to Experience 

Openness to experience refers to an individual's level of acceptance toward new ideas, experiences, and cultural diversity [24]. 

Our study proposes that openness to experience may mitigate stress responses and subsequent negative outcomes resulting from 

robot adoption. COR theory posits that the extent to which a particular event results in resource loss depends on employees' 

subjective perceptions and evaluations [19]. Personality traits are a primary factor influencing these subjective perceptions and 

evaluations [21]. To know more of the link between robot adoption and resource loss, our study examines employees' personality 
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as a boundary condition. Empirical research indicates a significant positive correlation between openness to experience and the 

acceptance of robots [22]. In other words, individuals with higher levels of openness to experience perceive and evaluate robot 

adoption more positively. Therefore, our study focusses on openness to experience, one of the five factors that constitute the 

personality structure, as it is regarded as the trait most closely associated with the exploration of new experiences [23]. 

Openness to experience is a personality trait characterized by a high degree of creativity, intellectual curiosity, flexibility, and a 

willingness to engage in new experiences. Highly open individuals are more imaginative, creative, curious, and explorative, and 

are more willing to accept new perspectives, try new experiences, and explore unknown areas [23]. Conversely, individuals low 

in openness to experience tend to be more traditional, conservative, and habitual, resisting new ideas and avoiding unfamiliar 

environments. When organizations introduce robots, highly open individuals are more willing to interact with them, attempt 

collaboration, and experience less job stress as a result [22]. They perceive less of a threat from potential job displacement by 

robots and are proactive in learning robot-related knowledge and trying new experiences brought by them. Individuals with high 

levels of openness to experience are also more tolerant of robots' shortcomings and are willing to explore and improve upon 

these deficiencies. In contrast, individuals low in openness to experience are more likely to resist robots, which leads to increased 

job stress. They tend to be more conservative, preferring to maintain existing workflows and avoid learning new technologies 

and knowledge [22,23]. The application of robots disrupts established work habits, pushing employees into unfamiliar territory 

and resulting in significant job stress. Based on this, we propose the following hypothesis:  

Hypothesis 3: Openness to experience moderates the relationship between robot adoption and job stress. Specifically, openness 

to experience weakens the positive relationship between robot adoption and job stress.  

Openness to experience plays a significant role in influencing how employees respond to job stress, particularly in contexts 

involving technological change such as robot adoption [22]. Employees with high levels of openness are typically more adaptable 

and willing to engage with new ideas and technologies [23,24]. This adaptability allows them to perceive robot adoption not as 

a disruptive force but as an opportunity for growth, skill development, and innovation. Their natural curiosity and positive out-

look help them reframe challenges associated with robot adoption, viewing them as manageable or even beneficial. The ability 

to reframe challenges means that employees high in openness to experience are likely to experience lower levels of job stress 

when adapting to new robotic technology [22]. This reduction in perceived stress preserves their mental and emotional resources, 

allowing them to maintain engagement in discretionary activities such as green behavior [11,20]. By contrast, employees with 

lower openness may perceive robot adoption as a threat or a source of anxiety, leading to higher job stress and a greater likelihood 

of reducing non-essential activities to conserve resources. Green behavior, which requires voluntary effort and a commitment to 

sustainability practices, can be particularly vulnerable to resource depletion caused by stress [11,12]. When job stress is lower, 

employees have more resources available to engage in these behaviors [19]. Employees with high openness to experience are 

therefore more likely to maintain their green behavior even in the face of robot adoption, as their stress levels are moderated by 

their positive perception and adaptability. Based on this, we propose the following hypothesis: 

Hypothesis 4: Openness to experience moderates the relationship between robot adoption and employees' green behavior through 

job stress. Specifically, openness to experience weakens the indirect relationship between robot adoption and employees' green 

behavior through job stress. 

 
Figure 1. Theoretical model 

STUDY 1: THE IMPACT OF ROBOT ADOPTION ON GREEN BEHAVIOR  
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Study 1 aims to explore the impact of robot adoption on employees' green behavior. To address this question, we designed a 

scenario-based experiment. 

Method 

Sample 

To conduct the experiment, we recruited participants from a university in Eastern China through faculty members. Each partic-

ipant received 15 yuan as compensation. We recruited 113 students and randomly assigned them to either an experimental group 

or a control group. Ultimately, 109 participants completed all tasks, resulting in an effective response rate of 96.5%. Among 

them, 55 were in the experimental group and 54 in the control group. In the final sample, 65 participants were female (59.6%), 

with an average age of 18.07 years (SD = 0.94). 

Experimental Design and Procedure  

Study 1 employed a between-group experimental design (experimental condition vs. control condition) to examine the impact 

of robot adoption on green behavior. Before the experimental tasks began, researchers distributed a recruitment announcement 

and the first phase of the questionnaire, which included demographic and control variables. Drawing on experimental manipu-

lations from previous research [2], we prepared the corresponding experimental materials and manipulation check items. This 

study employed a scenario simulation, where the setting was a four-star hotel named "Shengrong Hotel," and the participants 

acted as employees. The experimental procedure was as follows: First, the research assistant distributed the experimental mate-

rials and presented participants with either a high or low level of robot adoption in the hotel. Second, after the experimental 

treatment, participants reported their perceived level of robot adoption to check the manipulation. Finally, participants were 

instructed to complete a task involving retrieving documents from an adjacent floor. 

Measurement 

To minimize bias due to language differences, this study utilized validated scales tested for reliability and validity in the Chinese 

context. 

Green Behavior: Participants' environmental behavior during the "Delivery of paper documents" task was measured. The task 

incorporated the environmental measurement paradigm developed by Cornelissen, Pandelaere et al. [25], requiring participants 

to choose between taking the stairs or using the elevator [25]. If participants chose the elevator, their green behavior was coded 

as 0 (low level). If they chose the stairs, their green behavior was coded as 1 (high level). 

Control Variables: Following Robertson and Barling's [26] recommendations, we needed to control for gender, age, and educa-

tion level. In study 1, participants were all college students with identical academic qualifications. Therefore, we controlled for 

gender and age. Additionally, following Chou [27], who found that personal environmental beliefs significantly influence indi-

vidual green behavior [27], we included participants' environmental beliefs as a control variable.  

Manipulation Check: Drawing on previous research [2], we developed an item to perform a manipulation check. Participants 

were asked to report the extent of robot adoption in the hotel. The item was rated on a 7-point Likert scale, ranging from "1 = 

strongly disagree" to "7 = strongly agree." 

Results 

Manipulation Check 

T-test results indicated that the reported level of robot adoption in the experimental group (n = 55, M = 5.05, SD = 0.83) was 

significantly higher than in the control group (n = 54, M = 2.93, SD = 0.54): t (94) = 15.92, p < 0.001. In summary, the manipu-

lation of robot adoption in this study proved effective. 

Hypothesis Testing 

First, we conducted descriptive statistics and a correlation analysis. Table 1 presents the results of the descriptive statistics and 

correlation analysis. The results indicate that robot adoption is significantly negatively correlated with green behavior (r = -0.51, 

p < 0.05). These correlation results partially support Hypothesis 1 and provide a foundation for subsequent hypothesis testing. 

In the second step, we employed general linear regression analysis to test the hypothesis. In Model 1, we found personal envi-

ronmental beliefs is positively affect employees' green behavior (b = -0.08, p < 0.05). As shown in Model 2 (Table 2), after 

controlling for gender, age, and personal environmental beliefs, robot adoption has a significant negative impact on employees' 

green behavior (b = -0.47, p < 0.05). Taken together, these results support Hypothesis 1. 
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Table 1. Descriptive statistics (N = 109) 

Variables M SD 1 2 3 4 

1. Gender 0.40 0.49     

2. Age 18.07 0.94 0.38***    

3.Environmental beliefs 4.32 1.21 -0.16 -0.21*   

4.Robot adoption 0.50 0.50 0.07 0.01 0.11  

5.Employee green behavior 0.26 0.44 -0.14 -0.05 0.23* -0.51*** 

Note. p < 0.05, ** p < 0.01, *** p < 0.001. 

 

Table 2. Hierarchical regression results (N = 109) 

 Employee green behavior 

 M1 M2 

Constant -0.42 -0.31 

Control variables   

Gender -0.11 -0.07 

Age 0.02 0.02 

Environmental beliefs 0.08* 0.10*** 

Independent variable   

Robot adoption  -0.47*** 

R2 0.07 0.35 

ΔR2  0.28*** 

F 2.44 13.85*** 

Note. Coefficients are unstandardized. p < 0.05, ** p < 0.01, *** p < 0.001. 

 

Discussion 

The results of Study 1 indicate that robot adoption negatively impacts employees' green behavior. Study 1 preliminarily con-

firmed that robot adoption had a negative impact on employee green behavior through COR perspective. However, Study 1 has 

some limitations. First, Study 1 used only taking the stairs to a nearby floor as an indicator of green behavior, which is not 

comprehensive enough to fully assess participants' green behavior. Second, Study 1 did not reveal the underlying mechanism 

linking robot adoption and green behavior. Third, although Study 1 explored the causal relationship between robot adoption and 

employees' green behavior, all scenarios were laboratory-based, and the participants were students, resulting in insufficient ex-

ternal validity. 

To address these limitations, we designed Study 2. First, we expanded the measurement indicators for green behavior. Study 2 

employed six indicators to measure employee' green behavior [11], including "recycling items," "sorting waste," "taking the 

stairs," "reducing the use of disposable plastic cups," "avoiding unnecessary printing," and "reusing printed paper for note-

taking." Second, Study 2 included the measurement of mediating variables, enabling us to explore the underlying mechanisms 

between robot adoption and green behavior. Finally, Study 2 selected incumbent workers from the hotel industry as the sample, 

thereby enhancing the study's external validity. 

STUDY 2 

Method 

Procedure and Method 

The hotel industry widely uses robots to serve customers; therefore, we selected hotel staff as the subjects for this study. To 

collect reliable information, we contacted the managers of Hanting Hotels and distributed questionnaires through them. To min-

imize bias, we did not rely on hotel managers to recruit employees for the survey. Instead, we posted a recruitment notice and 

placed T1 paper-based questionnaires on the employee information board. Consequently, employees completed the T1 question-

naires on a voluntary and random basis. To encourage genuine responses, we distributed electronic red envelopes that required 
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real-name verification for redemption. Two weeks later, managers used the list of names from the T1 responses to contact em-

ployees for the T2 questionnaire. In Study 2, participants received 15 RMB for completing the T1 questionnaire and 20 RMB 

for completing the T2 questionnaire. The T1 questionnaire included a statement on confidentiality, assuring participants that all 

data collected would remain strictly confidential. At Time 1, we gathered information from 310 employees. Employees self-

reported their basic information (including gender, age, education, and tenure) along with their perceptions of robot adoption 

and job stress. Two weeks later, we distributed a follow-up questionnaire to assess participants' green behavior and openness to 

experience. After matching the data, we obtained 265 valid questionnaires, yielding an effective matching rate of 85.5%. Among 

the samples, 26% were male and 74% were female, with an average age of 32.12 years (SD = 5.63) and an average tenure of 

5.26 years (SD = 2.65). 

Measurement 

Study 2 adopted the "translation-back translation" procedure to translate the English scales into Chinese. All scales were scored 

using a 7-point Likert scale. 

Robot adoption: This scale was developed by Yam [2], consisting of four items evaluated by employees. An example item for 

robot adoption is, "Many problem-solving activities in my job are automated or assisted by robots." In this study, the Cronbach’s 

α coefficient for this scale was 0.88. Cronbach's α coefficient" is a measure of internal consistency used to assess the reliability 

of a scale, indicating how closely related the items in the scale are as a group. 

Job Stress: The scale developed by Motowidlo [28] was used, consisting of four items [28]. Example items include "I feel a lot 

of stress because of my job" and "My job is very stressful." In this study, the Cronbach’s α coefficient for this scale was 0.95. 

Green Behavior: The scale developed by Kim [11] was used, consisting of six items. Typical items include "I avoid unnecessary 

printing to save paper" and "I use a personal cup instead of a disposable cup." The Cronbach’s α coefficient for this scale was 

0.88. 

Openness to experience: The openness to experience subscale developed by Gosling[24] was used, consisting of two items. In 

study 2, the Cronbach’s α of this scale was 0.75. 

Control Variables: Kim [11] controlled for demographic variables such as gender, age, and education in their study. These vari-

ables are considered fundamental predictors of employee behavior in organizational behavior research and can be effectively 

measured. Accordingly, this study included employees' gender, age, education, and tenure as control variables. 

Statistical Analysis 

Study 2 utilized SPSS 26.0 software for descriptive statistics and correlation analysis of the main variables, while the PROCESS 

plugin in SPSS was employed for model testing. 

Results 

Descriptive Statistics and Correlation Analysis Results  

Table 3 shows that robot adoption is significantly positively correlated with job stress (r = 0.37, p < 0.001) and significantly 

negatively correlated with employees' green behavior (r = -0.13, p < 0.05). Openness to experience is not significantly correlated 

with job stress (r = -0.03, p > 0.05) or employees' green behavior (r = 0.05, p > 0.05). These results provide preliminary support 

for Hypothesis 1. 

Table 3. Descriptive statistics (N = 265) 

Variables M SD 1 2 3 4 5 6 7 

1. Gender 0.26 0.44        

2. Age 32.12 5.63 0.02       

3. Education 3.97 1.23 -0.02 0.11      

4. Tenure 5.26 2.65 0.07 0.02 0.04     

5.Robot adoption 5.08 1.08 0.04 0.07 -0.06 -0.08    

6.Job stress 6.07 1.22 0.02 0.06 -0.04 -0.06 0.37***   

7. Green behavior 3.57 0.97 -0.02 0.02 -0.03 -0.02 -0.13* -0.22***  

8.Openness to experience 3.61 1.26 0.02 0.08 0.01 0.06 0.01 -0.03 0.06 

Note. p < 0.05, ** p < 0.01, *** p < 0.001. 
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Hypothesis Testing 

Before testing the hypotheses, all variables were standardized. Table 4 shows that, after controlling for gender, age, education, 

and tenure, robot adoption has a significant negative relationship with employees' green behavior (b = -0.14, p < 0.05). Thus, H1 

is supported. After controlling for gender, age, education, and tenure, the interaction between robot adoption and openness to 

experience has a significant negative relationship with self-reported job stress (b = -0.41, p < 0.05), suggesting that openness to 

experience moderates the direct relationship between robot adoption and job stress. A simple slope analysis shows that (see 

Figure 2), under conditions of high openness to experience, there is no significant relationship between robot adoption and job 

stress (b = -0.09, p > 0.05). In contrast, under conditions of low openness to experience, robot adoption is significantly positively 

related to job stress (b = 0.88, p < 0.05). Thus, H3 is supported. 

Table 4. Results of hypothesis testing (N = 265) 

Variables 
Employee green behavior Job stress 

M1 M2 M3 M4 

Constant -0.01 0.02 -0.01 0.03 

Control variables     

Gender -0.01 -0.01 0.01 -0.02 

Age 0.03 0.04 0.04 0.07 

Education -0.04 -0.04 -0.02 -0.01 

Tenure -0.03 -0.03 -0.03 0.01 

Independent variable     

Robot adoption -0.14* -0.07 0.37*** 0.36*** 

Mediator     

Job stress  -0.20**   

Moderator     

Openness to experience   -0.03 -0.12* 

Interaction     

Robot adoption ×Openness to experience    -0.41*** 

R2 0.02 0.05 0.14 0.41 

ΔR2 - 0.03  0.27 

F 1.09 2.51* 7.09*** 25.83*** 

Notes. Coefficients are unstandardized. * p < 0.05 ** p <0.01 *** p <0.001. 

 

Table 5. Mediating results 

 Dependent Variable: Employee green behavior 

Mediator Indirect Effect SE 
95% CI 

LL UL 

Job stress -0.08 0.03 -0.14 -0.03 

 

Table 6. Results of moderated mediation 

  Dependent Variable: Employee green behavior 

Moderator Level Indirect Effect 
95% CI 

LL UL 

Openness to 

experience 

Low (−1 SD) -0.18 -0.29 -0.07 

Mean -0.08 -0.13 -0.03 

High (+1 SD) 0.02 -0.01 0.06 

 

Table 5 shows that job stress mediates the relationship between robot adoption and employees' green behavior (Indirect Effect = 

-0.08, SE = 0.03, p < 0.05). Although the magnitude is small, it is consistent with findings in similar studies that examine indirect 



Membrane Technology 

ISSN (online): 1873-4049 

553 Vol: 2024 | Iss: 6 | 2024 | © 2024 Membrane Technology 

effects of psychological mechanisms on discretionary behaviors. Thus, H2 is supported. Finally, we tested the moderated medi-

ation model. The results indicate that the moderated mediation index is significant, with an index of 0.09. Table 6 presents the 

indirect relationship between robot adoption and employees' green behavior through job stress at different levels of openness to 

experience. Specifically, under conditions of high openness to experience, robot adoption does not negatively impact green 

behavior through job stress (Indirect Effect = 0.02, SE = 0.02, p > 0.05). Under conditions of low openness to experience, robot 

adoption significantly negatively impacts green behavior through job stress (Indirect Effect = -0.18, SE = 0.06, p < 0.05). Thus, 

H4 is supported. 

 
Figure 2. The moderating effect 

 
Figure 3. the summary of all the results 

DISCUSSION 

Drawing on the Conservation of Resources (COR) theory [19,20], our work employed a mixed-method research design to explore 

the impact of robot adoption on employees' green behavior (see Figure 3). First, our findings extend COR theory by identifying 

job stress as a key mechanism linking robot adoption to reduced green behavior. Our study shows that robot adoption introduces 

resource demands that lead to resource depletion, aligning with COR theory’s premise that individuals under resource strain 

prioritize essential tasks. This contribution helps refine COR theory by applying it to the specific context of automation and 

discretionary green behavior, showcasing how resource depletion influences not only job performance but also voluntary, pro-

environmental actions [20]. Second, while existing research on robot adoption largely focuses on outcomes like job performance, 

turnover intentions, and productivity, our study broadens this perspective by exploring the impact on green behavior, a discre-

tionary action. This shifts the conversation around automation’s effects to include employees’ pro-environmental engagement, 

providing a more comprehensive view of how robot adoption affects behavior beyond core job functions [1,7,8]. Third, our 

findings add to the understanding of personality’s role in moderating responses to automation. By identifying openness to expe-

rience as a buffer against job stress, we contribute to the body of knowledge on individual differences in adapting to technological 

changes. This insight suggests that personality traits can influence employees' ability to manage stress in the face of automation, 

thereby preserving their engagement in green practices. Lastly, our study underscores the need for organizations to consider both 

the environmental and employee-level impacts of automation [29,30]. By demonstrating that robot adoption may hinder employ-

ees’ green behavior due to resource depletion, we highlight the importance of providing support mechanisms—such as training 
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and stress management resources—to help employees adapt to new technology without compromising discretionary behaviors 

that align with sustainability goals. 

 

Theoretical Implications 

Our studies contribute to the literature in three ways. First, our work extends COR theory by applying it to the unique context of 

robot adoption and its impact on green behavior [19,20]. We show that robot adoption creates resource demands—such as the 

need for cognitive adaptation and emotional adjustment—that can lead to resource depletion and increased job stress. By demon-

strating that job stress mediates the relationship between robot adoption and green behavior, our findings highlight that resource 

depletion does not only impact core job performance but also influences discretionary, pro-environmental behaviors. This ex-

tension provides a new application of COR theory in understanding how resource constraints impact voluntary actions that are 

not directly required by job roles [20]. 

Second, our studies introduce personality traits as moderators in the context of automation. Our findings contribute to the litera-

ture on individual differences in responses to technological change by highlighting openness to experience as a moderating 

factor. Previous research has confirmed that self-affirmation interventions can mitigate the negative effects of robot adoption 

[2]. Our studies focus on openness to experience as a moderating trait opens up avenues for examining additional personality 

traits, such as conscientiousness and agreeableness, in shaping responses to automation. Future research could explore how these 

traits interact with COR theory to predict both green and adaptive behaviors. This expanded focus could deepen understanding 

of individual differences in coping with automation, contributing to the broader theoretical literature on personality and job stress 

[23]. 

Third, our studies broaden the scope of robot adoption literature [1,7,8,31]. While much of the existing research on robot adoption 

focuses on outcomes like productivity, job satisfaction, and turnover intentions [4,9,15], our study addresses a less explored area: 

the impact of automation on pro-environmental behavior. By focusing on green behavior, we expand the conversation around 

automation to include its effects on sustainability-oriented actions, offering a more holistic view of how technological changes 

influence both job and non-job behaviors in the workplace. Another hand, existing researches have found that robot adoption 

helps companies improve energy efficiency and green performance at the organizational level [32,33]. However, our studies 

found that robot adoption does not enhance employees' green behavior but rather hinders it by increasing job stress. Thus, it  is 

evident that robot adoption has differing effects on green performance at the organizational level and green behavior at the 

individual employee level. These effects should not be conflated; rather, the impact of robot adoption on organizational outcomes 

and employee-level outcomes should be explored separately. 

Practical Implications  

The results of our studies indicate that robot adoption significantly reduces employees' green behavior through job stress, while 

openness to experience weakens this negative relationship. These findings have important practical implications for organiza-

tional green management. First, our work provides guidance for hotel managers on employee sustainability engagement. Our 

findings offer actionable insights for hotel managers. While automation can enhance operational efficiency, it can also inadvert-

ently reduce employees’ engagement in green behaviors due to job stress. Managers may not be fully aware of this indirect 

impact on sustainability initiatives, and our study highlights the importance of supporting employees in adapting to robot adop-

tion to maintain their engagement in green practices. Second, our findings leverage individual differences in automation adapta-

tion. Our studies suggest that employees with high openness to experience are better equipped to handle the demands of robot 

adoption without reducing their commitment to green behavior. Managers can use this insight by identifying and supporting 

employees who may re-quire additional resources to adapt, or by fostering a culture of adaptability and open-ness to encourage 

resilience across the workforce. 

Lastly, we offer organizations potential solutions to avoid the negative effects of robot adoption. Organizations could design 

training that not only addresses technical skills related to robotics but also emphasizes sustainable practices in using these tech-

nologies. Training employees to operate robots in environmentally responsible ways—for example, by minimizing energy usage 

or using resources efficiently—can promote green behavior alongside technological adaptation. Given the increased stress that 

employees may experience as they adapt to automation, offering mental health resources, such as stress management programs, 

counseling, or resilience-building workshops, could support employees in navigating these changes. This support can help em-

ployees manage job stress more effectively, reducing the likelihood that stress will inhibit their engagement in green behavior. 

Recognizing and rewarding employees who demonstrate consistent green practices, even as they adapt to new technologies, can 
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reinforce the organization’s commitment to sustainability. For example, companies could implement sustainability-focused 

recognition programs or offer small incentives for environmental contributions, thereby encouraging employees to continue their 

discretionary green behaviors amidst technological transitions. 

Limitations and Future Research Directions  

Our studies have several limitations that should be acknowledged to provide context for the findings and inform future research. 

The first one, the research primarily focuses on the hospitality industry, which limits the generalizability of the findings to other 

sectors. While this industry provides a relevant context for examining robot adoption due to its increasing use of service robots, 

the results may not fully extend to industries where the nature of work and employee interactions with technology differ signif-

icantly. Next one, the study's reliance on specific samples, such as university students in experimental settings or employees 

from a single hotel chain, may limit its external validity. The findings may not represent the broader workforce, particularly in 

industries with different technological adoption rates or employee demographics. Third, owing to self-reported data in study2, 

participants may have overstated their engagement in green behavior or understated their job stress levels due to social desira-

bility concerns or fear of negative repercussions in a workplace context. And the absence of pre- and post-adoption assessments 

also is a limitation of study2. Lastly, our findings may be influenced by the single chain, specific cultural and regional context 

of China, where environmental values and attitudes toward robot adoption may differ from those in other regions. Consequently, 

our results may not fully generalize to other cultural settings, where variations in green behavior and perceptions of robot adop-

tion could produce different outcomes. 

To build on our work and address its limitations, future research could explore the following. First, conducting studies across 

various industries, such as manufacturing, healthcare, and retail, could provide more comprehensive insights into how robot 

adoption impacts employee behaviors, including green practices. Different sectors have unique challenges and technological 

environments that may influence the relationship between automation, job stress, and employee discretionary behaviors. Second, 

while this study emphasizes openness to experience as a moderating factor, future research should consider examining other 

personality traits, such as conscientiousness or agreeableness. Traits like conscientiousness could affect how employees respond 

to automation, as highly conscientious individuals may maintain their commitment to green behaviors despite increased job 

stress. Moreover, the current two-item scale for measuring openness to experience may be too limited to fully capture the com-

plexity of this trait. A more detailed scale, such as the full openness subscale from the Big Five Inventory, would allow for a 

more thorough assessment of aspects such as creativity, curiosity, and willingness to embrace new experiences. Using a more 

comprehensive measure would improve the scale’s reliability and validity, providing a clearer picture of how openness influences 

responses to robot adoption and green behavior. Additionally, the self-reported measurement of green behavior has its limita-

tions. Future research could benefit from utilizing peer or supervisor observation reports as an alternative. 

Third, additional contextual factors, such as leadership style, organizational culture, and green HRM practices, should be studied 

to understand their influence on employee behavior amid robot adoption [34]. For example, supportive leadership or a strong 

culture of sustainability may buffer the negative effects of job stress and promote green behavior. Fourth, implementing longi-

tudinal designs that track employee behavior and perceptions over time could provide deeper insights into how robot adoption 

impacts green behavior in the long run. This would help to identify whether initial stress responses are mitigated as employees 

adapt to new technologies or if they persist and continue to impact discretionary behaviors. Fifth, future studies could benefit 

from using mixed-methods approaches that combine quantitative data with qualitative insights. This could offer a more nuanced 

understanding of why certain behaviors change in response to automation and reveal underlying mechanisms that surveys alone 

may not capture. By addressing these limitations and pursuing these future research directions, the field can deepen its under-

standing of the complex interplay between robot adoption, employee well-being, and discretionary behaviors such as green 

practices. Finally, to enhance the generalizability of our findings, we recommend that future research examine this topic across 

organization s, diverse regions and cultural contexts. Expanding the sample to include participants from various geographical 

areas and cultural backgrounds would provide a broader perspective, allowing for comparisons across cultural contexts. Such 

cross-cultural studies could offer deeper insights into how regional and cultural factors shape the relationship between robot 

adoption and green behavior, thereby supporting a more comprehensive understanding of these dynamics. 

CONCLUSIONS 

Taken together, our work comprises two studies that investigate the causal relationship between robot adoption and employees' 

green behavior, as well as the mediating mechanisms and boundary conditions. Study 1 employed an experimental approach to 

confirm the significant negative effect of robot adoption on employees' green behavior. Study 2 utilized a survey method to 

explore the mediating role of job stress between robot adoption and employees' green behavior and tested the moderating effect 
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of openness to experience on this indirect relationship. Overall, our studies indicate that only employees with low and medium 

levels of openness to experience are likely to experience severe stress responses due to robot adoption, which in turn reduces 

green behavior (moderated mediation). 

REFERENCES 

[1] Yam, K.C.; Eng, A.; Gray, K. Machine Replacement: A Mind-Role Fit Perspective. Annu. Rev. Organ. Psychol. Organ. 

Behav. 2025, 12. 

[2] Yam, K.C.; Tang, P.M.; Jackson, C.; Su, R.; Gray, K. The Rise of Robots Increases Job Insecurity and Maladaptive Work-

place Behaviors: Multimethod Evidence. Appl. Psychol. 2023, 108, 850-870. 

[3] Khaliq, A.; Waqas, A.; Nisar, Q.A.; Haider, S.; Asghar, Z. Application of AI and Robotics in Hospitality Sector: A Re-

source Gain and Resource Loss Perspective. Technol. Soc. 2022, 68, 101807. 

[4] Tojib, D.; Ho, T.H.; Tsarenko, Y.; Pentina, I. Service Robots or Human Staff? The Role of Performance Goal Orientation 

in Service Robot Adoption. Comput. Hum. Behav. 2022, 134, 107339. 

[5] Yam, K.C.; Bigman, Y.E.; Tang, P.M.; Ilies, R.; De Cremer, D.; Soh, H.; Gray, K. Robots at Work: People Prefer—and 

Forgive—Service Robots with Perceived Feelings. Appl. Psychol. 2021, 106, 1557-1572. 

[6] Dixon; Hong, B.; Wu, L. The Robot Revolution: Managerial and Employment Consequences for Firms. Manag. Sci. 2021, 

67, 5586-5605. 

[7] Shin, H. A Critical Review of Robot Research and Future Research Opportunities: Adopting a Service Ecosystem Per-

spective. Int. Contemp. Hosp. Manag. 2022, 34, 2337-2358. 

[8] Vishwakarma, L.P.; Singh, R.K.; Mishra, R.; Demirkol, D.; Daim, T. The Adoption of Social Robots in Service Operations: 

A Comprehensive Review. Technol. Soc. 2023, 102441. 

[9] Del Giudice, M.; Scuotto, V.; Ballestra, L.V.; Pironti, M. Humanoid Robot Adoption and Labour Productivity: A Perspec-

tive on Ambidextrous Product Innovation Routines. Int. Hum. Resour. Manag. 2022, 33, 1098-1124. 

[10] Kim, S. Working with Robots: Human Resource Development Considerations in Human-Robot Interaction. Hum. Resour. 

Dev. Rev. 2022, 21, 48-74. 

[11] Kim, A.; Kim, Y.; Han, K.; Jackson, S.E.; Ployhart, R.E. Multilevel Influences on Voluntary Workplace Green Behavior: 

Individual Differences, Leader Behavior, and Coworker Advocacy. Manag. 2017, 43, 1335-1358. 

[12] Kim, A.; Kim, Y.; Han, K. A Cross Level Investigation on the Linkage Between Job Satisfaction and Voluntary Workplace 

Green Behavior.  Bus. Ethics. 2019, 159, 1199-1214. 

[13] Al-Swidi, A.K.; Gelaidan, H.M.; Saleh, R.M. The Joint Impact of Green Human Resource Management, Leadership, and 

Organizational Culture on Employees’ Green Behaviour and Organisational Environmental Performance. Clean. Prod. 

2021, 316, 128112. 

[14] Manuti, A.; Giancaspro, M.L. People Make the Difference: An Explorative Study on the Relationship between Organiza-

tional Practices, Employees’ Resources, and Organizational Behavior Enhancing the Psychology of Sustainability and 

Sustainable Development. Sustainability 2019, 11, 1499. 

[15] Li; Bonn, M.A.; Ye, B.H. Hotel Employee's Artificial Intelligence and Robotics Awareness and Its Impact on Turnover 

Intention: The Moderating Roles of Perceived Organizational Support and Competitive Psychological Climate. Tour. 

Manag. 2019, 73, 172-181. 

[16] Song, Y.; Zhang, M.; Hu; Cao, X. Dancing with Service Robots: The Impacts of Employee-Robot Collaboration on Hotel 

Employees’ Job Crafting. Int. Hosp. Manag. 2022, 103, 103220. 

[17] Karatepe, O.M.; Rezapouraghdam, H.; Hassannia, R. Sense of Calling, Emotional Exhaustion and Their Effects on Hotel 

Employees’ Green and Non-Green Work Outcomes. Int.  Contemp. Hosp. Manag. 2021, 33, 3705-3728. 

[18] Ones, D. S.; Dilchert, S. Environmental Sustainability at Work: A Call to Action. Ind. Organ. Psychol. 2012, 5, 444-466. 



Membrane Technology 

ISSN (online): 1873-4049 

557 Vol: 2024 | Iss: 6 | 2024 | © 2024 Membrane Technology 

[19] Hobfoll, S.E.; Halbesleben; Neveu, P.; Westman, M. Conservation of Resources in the Organizational Context: The Reality 

of Resources and Their Consequences. Annu. Rev. Organ. Psychol. Organ. Behav. 2018, 5, 103-128. 

[20] Halbesleben, R.; Neveu, P.; Paustian-Underdahl, S.C.; Westman, M. Getting to the “COR”: Understanding the Role of 

Resources in Conservation of Resources Theory. Manag. 2014, 40, 1334-1364. 

[21] Lee, Y. T.; McCauley, C. R.; Draguns, G. Personality and Person Perception across Cultures; Psychology Press: New 

York, NY, USA, 2013. 

[22] Rossi, S.; Conti, D.; Garramone, F.; Santangelo, G.; Staffa, M.; Varrasi, S.; Di Nuovo, A. The Role of Personality Factors 

and Empathy in the Acceptance and Performance of a Social Robot for Psychometric Evaluations. Robotics. 2020, 9, 39. 

[23] Zhao, H.; Seibert, S. E. The Big Five Personality Dimensions and Entrepreneurial Status: A Meta-Analytical Review.  

Appl. Psychol. 2006, 91, 259–271. 

[24] Gosling, S.D.; Rentfrow, P.; Swann Jr, W.B. A Very Brief Measure of the Big-Five Personality Domains. Res. Pers. 2003, 

37, 504-528. 

[25] Cornelissen, G.; Pandelaere, M.; Warlop, L.; Dewitte, S. Positive Cueing: Promoting Sustainable Consumer Behavior by 

Cueing Common Environmental Behaviors as Environmental. Int. Res. Mark. 2008, 25, 46-55. 

[26] Robertson, L.; Barling, Greening Organizations through Leaders' Influence on Employees' Pro-Environmental Behaviors.  

Organ. Behav. 2013, 34, 176-194. 

[27] Chou, C. Hotels' Environmental Policies and Employee Personal Environmental Beliefs: Interactions and Outcomes. Tour. 

Manag. 2014, 40, 436-446. 

[28] Motowidlo, S.; Packard, S.; Manning, M.R. Occupational Stress: Its Causes and Consequences for Job Performance.  

Appl. Psychol. 1986, 71, 618-629. 

[29] Acemoglu, D.; Restrepo, P. Robots and Jobs: Evidence from US Labor Markets. Political Econ. 2020, 128, 2188-2244. 

[30] Kim, S. Working with Robots: Human Resource Development Considerations in Human-Robot Interaction. Hum. Resour. 

Dev. Rev. 2022, 21, 48-74. 

[31] Von Krogh, G. Artificial Intelligence in Organizations: New Opportunities for Phenomenon-Based Theorizing. Acad. 

Manag. Discov. 2018, 4, 404–409. 

[32] Huang, G.; He, L.Y.; Lin, X. Robot Adoption and Energy Performance: Evidence from Chinese Industrial Firms. Energy 

Econ. 2022, 107, 105837. 

[33] Zhang, Q.; Zhang, F.; Mai, Q. Robot Adoption and Green Productivity: Curse or Boon. Sustain. Prod. Consum. 2022, 34, 

1-11. 

[34] Dumont; Shen; Deng, X. Effects of Green HRM Practices on Employee Workplace Green Behavior: The Role of Psycho-

logical Green Climate and Employee Green Values. Hum. Resour. Manag. 2017, 56, 613-627. 

 

 

 


