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Abstract  

While many studies have suggested that techno-stressors lead to employee distress, much less is 

known regarding the organizational climate variables that can influence how employees experience 

technostress.  We theorize that (1) leadership and competitive climates in organizational units can 

contribute, in addition to the existence of techno-stressors, to the stress employee experience, (2) such 

climate variables also serve as regulators that moderate the translation of techno-stressors into stress, 

and (3) this stress increases work exhaustion. The proposed model was tested in two studies/cases 

(n1= 175 state government employees in the US, n2= 178 IT professionals from Italian firms), each 

focusing on one climate facet (leadership and competitive climates, correspondingly). The 

findings suggest that high leadership climate and low competitive climate prevent the 

translation of techno-stressors into distress, and can serve as buffers for reducing adverse 

organizational consequences of techno-stressors.  
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1 Introduction 

Emerging research on the dark side of information technology (IT) use has pointed to and 

highlighted the need to further study possible adverse consequences of IT use in 

organizations (D’Arcy et al. 2014; Tarafdar et al. 2015a; Tarafdar et al. 2013). One of the 

important negative consequences of IT use in modern life domains is techno-stress, defined 

as a sense of psychological distress
1
 associated with the use of technologies (Tarafdar et al. 

2011). This stress is driven by a range of techno-stressors (also known as techno-stress 

creators), including techno-invasion (a sense of being invaded by technology and its 

interruptions, which blurs desired boundaries between work and family/social life domains), 

techno-overload (a sense that technology forces a person to work more and faster), techno-

complexity (perceived difficulty to constantly update one's skills in order to adapt to new or 

changing technologies), techno-insecurity (a sense that one may lose his or her job or status 

given advances in technology), and techno-uncertainty (a sense that system changes are too 

fast and one's ability to catch up is in question) (Ragu-Nathan et al. 2008; Sellberg and Susi 

2014).  

Given that techno-stress can be prevalent and harmful, several studies have examined its 

antecedents, consequences and potential mitigation strategies mechanisms (Ayyagari et al. 

2011; Srivastava et al. 2015; Tarafdar et al. 2015b; Tarafdar et al. 2011). While some studies 

have used a holistic lens of analysis (distributed cognition) with a mix of qualitative and 

quantitative approaches for understanding technostress (Lindblom and Thorvald 2017; 

Sellberg and Susi 2014), most studies in this domain have used theory-driven process models 

for this purpose (Fischer and Riedl 2017). These studies have mostly relied, explicitly or 

                                                 
1
 We use the term "distress" to describe negative stress and distinguish it from eustress, which is stress having 

positive consequences. 
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implicitly, on the Transactional Model of Stress and Coping (TMSC) (Lazarus and Folkman 

1984) and accordingly suggested that stressors (such as techno-stressors) lead to distress. 

According to this perspective, this happens through primary appraisal mechanisms that focus 

on the perceived threat posed by the stressors, as well as a secondary appraisal mechanism 

that focuses on one's (in)ability to cope with the stressors and/or distress. This assessment, 

when the threat is strong and one's ability to cope with it is low, produces distress (Ayyagari 

et al. 2011). This distress in turn, can lead to a range of negative organizational and personal 

outcomes, including adverse effects in the health, social, job performance and wellbeing 

domains (Fuglseth and Sorebo 2014; Jena 2015; Maier et al. 2015b; Srivastava et al. 2015)
 2

. 

This study extends this line of work that posit a techno stressorsdistress job outcomes 

path by focusing on key facets of the work environment, and specifically the climate within 

the work unit (i.e., the conditions within the organization as viewed by its employees) as an 

additional factor that can explain technostress processes, including the translation of techno 

stressors into distress. This is an important extension of the current body of works for two 

prime reasons.  

First, it represents an important integration of theoretical perspectives. Specifically, multiple 

theories can supplement the TMSC view and suggest that work climate can buffer and/or 

exacerbate stress formation process as described by the TMSC. From a TMSC standpoint, 

external variables can influence the available resources and motivation for primary and 

secondary appraisals, as well as coping ability and choices (Lazarus 1993). From Karasek's 

(1979) job demands-control model and its extension's (The Job Demand-Control (-Support) 

Model) (Van der Doef and Maes 1999) perspective, the characteristics of the job 

                                                 
2
 In this study the focus is on negative outcomes of techno-stressors, i.e., distress. It should be acknowledged 

that it is possible that low levels of techno-stressors and stress can possibly be positive (a form of eustress), but 

such positive effects are beyond the scope of this study. Regardless, the mechanisms we examine can help 

organizations reach desired levels of stress, rather than to totally eliminate stress.  
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environment (specifically control and demand; and later extended to include social support 

aspects) determine the level of occupational stress. Moreover, from a distributed cognition 

perspective, distress can stem from irreconcilable differences between humans and 

computers, that need to work in tandem in functional work units (Andreasson et al. 2017; 

Lindblom and Thorvald 2017; Sellberg and Susi 2014). Hence, from this perspective too, 

work environment features such as synchronization of information, work pace and working 

hours (Sellberg and Susi 2014) can affect employee distress. Lastly, operating through the 

theoretical mechanisms of psychological safety and structural assurances (Edmondson 1999), 

positive climate facets can help employees with mitigating stress concerns, developing more 

accurate assessments regarding their IT use expectations and reducing ambiguity (Bala and 

Venkatesh 2016). Negative climate facets, in contrast, reduce psychological safety and 

structural assurances and ultimately promote distress (Finne et al. 2016). Extending these 

views to the case of techno-stressors and climate variables, there is a reasonable basis to 

expect that the work climate can be one factor that influences technology-induced work 

stress formation.  

Second, from a practical standpoint, organizational climate variables can be manipulated 

through managerial interventions. Organizations can control and transform climate facets 

(Grojean et al. 2004; Liao and Chuang 2007; Zohar and Tenne-Gazit 2008). Hence, 

tampering with organizational unit context facets can be an efficient means to alleviate 

techno-stress formation and its effects. As such, climate variables represent an opportunity 

for future studies for intervention development with the aim of reducing distress among 

employees. 

We specifically focus on employee perceptions regarding two important climate/ context 

facets of organizational units. First, perceived leadership climate captures employees' 
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perceptions regarding their supervisors' leadership, which includes the atmosphere and 

support the supervisors generate as well as the participation in decision making the 

supervisors allow (Bliese and Britt 2001; Bliese and Halverson 2002; Gavin and Hofmann 

2002). Second, perceptions of competitive climate capture the extent of workplace 

competition employees sense, which is based on employees' sense of the extent to which 

their job rewards, promotion and retention are contingent on comparisons of their 

performance to that of their peers (Kohn 1992). Both of these climate variables, as explained 

later, can influence distress formation processes, yet, their roles in such processes are largely 

overlooked. Hence, the purpose of this study is to investigate how competitive and leadership 

climates can influence how employees experience techno-stress. 

Relying on the abovementioned theoretical lenses, we conduct two studies related to two 

cases. The first one (n=175 state government employees in the US) theorizes on and tests 

whether empathic or positive leadership climate can buffer (reduce) the translation of 

existing techno-stressors into distress. The second one (n=178 IT professionals from Italian 

firms) theorizes on and examines whether competitive climate can exacerbate the translation 

of existing techno-stressors into distress. Jointly, the studies demonstrate that when 

supervisors provide social atmosphere which includes support and participation, and an 

environment which is perceived to be less competitive, even if techno-stressors are present, 

they will less likely transform into distress than otherwise. Both studies suggest that the 

produced distress would increase strain in the form of work exhaustion.  

2 Previous Research and Hypotheses 

In this section we present the general research framework and then justify each of the 

proposed hypotheses. The framework (Figure 1) is based on the stressors  distress  job 

outcomes path suggested by TMSC (Lazarus 1996; Lazarus and Folkman 1984), combined 
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with the implied influence of work climate factors on these processes, as prescribed by the 

Job Demand-Control (-Support) Model (Van der Doef and Maes 1999), the distributed 

cognition perspective (Sellberg and Susi 2014), and the psychological safety and structural 

assurances perceptive (Edmondson 1999). While the innovative aspect of this model is the 

inclusion of organizational climate variables, it was decided to retain the well-established 

distressjob outcomes path as a means to demonstrate the relevance and importance of 

technostress in the examined contexts. 

Techno-stressors
(IT-related Factors that 

promote stress)

Distress
(A sense of Inability to 
cope with the current 

situation)

Job Outcomes
(Factors related to job 
attitudes, emotions, 
beliefs, states and 

intentions)

Organizational 
Climate 

(conditions within the 
organization as viewed 

by the employees)
 

Figure 1: Overarching theortaical perspective 

2.1 Techno-stressors, Distress and Distress Outcomes 

Techno-stressors create the basis for distress assessment through physiological signaling that 

something is wrong. These signals are manifested through the activation of body arousal 

mechanisms (e.g., increased heartrate, Riedl 2013), which are then translated through 

awareness and cognition into a sense of stress (Tams et al. 2014). Accordingly, and 

consistent with prior studies (Srivastava et al. 2015; Tarafdar et al. 2011), we suggest that the 

overall level of techno-stress creators is a partial basis upon which distress on the job is 

experienced: 

H1: Techno-stressors increase employees' levels of distress on the job. 
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One important and often studied outcome of distress in the workplace is work exhaustion 

(Giebels and Janssen 2005; Mulki et al. 2008; Van Vegchel et al. 2005; Wincent and Ortqvist 

2009; Xie et al. 2008), defined as the depletion of mental resources among employees (Xie 

and Johns 1995).  We focus on this outcome, without discounting the possible importance of 

other job outcomes, because of its high harming potential; it can lead to a broad range of 

negative feelings, reduced job attitudes, impairment of cognitive abilities, self-regulatory 

failures, and ultimately reduced job performance and increased intention to switch jobs 

(Baumeister et al. 2006; Muraven and Baumeister 2000; Vohs and Heatherton 2000).  

The reason distress can drive exhaustion is that the physiological and psychological 

experience of distress is emotionally and cognitively demanding (Riedl 2013; Tams et al. 

2014). The sense of distress creates a state of awareness involving constant disturbing 

thoughts which are straining. Hence, employees feel that their coping resources are depleted 

(Hofmann et al. 2009). In line with prior research (Boren 2014; Johnson et al. 2013; Silbiger 

and Pines 2014), we therefore expect that employees' sense of distress will reduce their 

available mental resources and consequently increase their work exhaustion:  

H2: The distress employees experience increases their work exhaustion levels. 

2.2 Organizational Context/ Situational Factors Effects 

Situational factors are organizational conditions, structures, or mechanisms that influence 

how people think and work within the organization (Humphrey et al. 2007) and among other 

things, can buffer or worsen the impact of stressors (Giebels and Janssen 2005), alter the 

translation of user behaviors into cognitive appraisals (Bala and Venkatesh 2016; Edmondson 

1999) and create different levels of techno-stressors (Wang et al. 2008). They can be 

momentary and narrow, e.g., a temporary bothering noise next to a specific working desk, or 

broad (in the sense that they affect multiple members across the organization) and stable, like 
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organizational unit climate facets.  In this study we focus on the broader type given that it can 

pertain to all employees within a work-unit and can be modified at the organizational/unit 

levels as a means to reduce distress. Regardless of the scope and transiency of the contextual 

factors, the Job Demand-Control (-Support) Model (Van der Doef and Maes 1999), the 

distributed cognition perspective (Sellberg and Susi 2014), and the psychological safety and 

structural assurances perceptive (Edmondson 1999) imply that contextual factors have the 

potential to (1) create or prevent distress, i.e., they themselves can be stressors or stress filters 

(see for example the job, and (2) prevent (or enhance) the translation of other stressors into 

stress.  For instance, constant noise, a hostile supervisor, and competitive cut-throat 

colleagues can be stress creators. At the same time, their existence can diminish (or increase) 

employees' stress coping resources, divert one's attention to (or away from) other stressors, 

reduce (or increase) access to coping resources, and consequently amplify (or alleviate) the 

translation of stressors into distress. 

2.2.1 Leadership climate effects
3
 

Leadership climate encapsulates employee perceptions regarding their leaders behaviors 

(Chen and Bliese 2002). This concept manifest through at least two dimensions: supportive 

atmosphere and participation in decision making, which are facilitated by leaders (Schyns 

and Van Veldhoven 2010). The support atmosphere aspect captures the extent to which one 

perceives the working relationship with his or her supervisor to be positive and supportive; 

i.e., it encapsulates affective and relationship-like aspects of employment  (Dienesch and 

Liden 1986). The participation aspect captures the level of participation an employee can 

have in decision making (Barki and Hartwick 1994), which is a more behavioral and control 

aspect of leadership climate (Schyns and Van Veldhoven 2010).  

                                                 
3
 Consistent with the literature, we use the term "leadership climate" with a positive orientation; i.e., we refer to 

positive (supportive, friendly, and participative) rather than negative (hostile, and abusive) leadership climate. 



9 

 

Perceptions regarding the supervisor (e.g., leadership climate) are important; they can impact 

employee job-related attitudes, feelings and outcomes (Grojean et al. 2004; Mulki et al. 2008; 

Offermann and Malamut 2002; Zohar and Tenne-Gazit 2008) , as well as distress (Mawritz et 

al. 2014). In that sense, poor leadership climate can serve as a stressor with which one cannot 

easily cope (Hoobler and Brass 2006), and it can consequently lead to increased distress. 

When leadership climate is positive, the supervisor is seen more like a friend and the 

interactions with him or her are more relaxed and relationship-based (Dienesch and Liden 

1986). In such cases the work environment will likely be less distressing for employees, than 

in cases in which leadership climate is poor or negative. When leadership climate is negative 

supervisors do not help employees cope with distress and may be a source of distress, i.e., 

perceived as hostile, aggressive, and abusive (Lapalme et al. 2009). This is in line with the 

perspective that lack of job control and support are key drivers of distress as described in the 

Job Demand-Control (-Support) Model (Van der Doef and Maes 1999). Hence:   

H3: (Positive) leadership climate reduces employees' levels of distress on the job.  

Furthermore, leadership climate can mitigate distress formation because it can be conceived 

as an important job resource that helps employees to cope with stressors (Bakker et al. 2007). 

When employees believe they have good and supportive relationships with their supervisors 

and can participate in decision making, they will likely downplay perceived stressors, 

including presumably techno-stressors, stay positive, and believe, following the TMSC, that 

they have stronger coping capacity for dealing with stressors (part of the secondary appraisal) 

(Babin and Boles 1996; Byrne 1994). In essence, the existence of supportive supervision is 

perceived to shelter employees from potential harms associated with stressors, and provide 

employees with the means to cope with such stressors. To illustrate, existing levels of techno-

complexity and techno-insecurity may be less distressing if one knows he or she has an 
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excellent relationship with his or her supervisor and can influence decisions regarding 

training, system deployment and the pace at which he or she can learn to use a new system. 

In contrast, when a supervisor is hostile or merely unfriendly, and one cannot influence 

decisions, IT complexity may seem unsolvable, and uncertainties regarding IT-mediated 

workload expectations and IT-related job security may seem more stressful then in cases in 

which the leadership climate is very positive.  

This is consistent with the psychological safety and structural assurance perspective, 

according to which high psychological safety and structural assurances (which should be 

high in the case of high leadership climate) drive more accurate expectations of employees, 

stronger beliefs in their coping abilities, and reduced ambiguity in their work environment 

(Bala and Venkatesh 2016; Edmondson 1999). Hence, we expect leadership climate to serve 

as a stress coping resource that can mitigate the translation of stressors, including presumably 

techno-stressors, into distress: 

H4: Leadership climate moderates (reduces/ buffers) the effect of techno-stressors on 

employees' levels of distress on the job.  

2.2.2 Competitive climate effects 

Employee evaluation of competitive climate is based on the existence, prevalence and use of 

employee comparisons to colleagues. Such comparisons are prevalent in organizations as a 

means to decide who to retain, promote or merely like, even though they can be harmful 

(Fletcher et al. 2008). Specifically, when employees are constantly compared to others and 

their promotion, retention and compensation heavily rely on such comparisons, they face a 

very competitive environment, which can be stressful and harm their wellbeing (Kohn 1992).  

The reason a competitive environment is stressful is that most people naturally want to 

perform well, want to avoid being underperformers and want to avoid inferiority (James and 
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Collins 1997). Consequently perceived competition is a threat to individuals' self-image and 

life goals; it increases uncertainty regarding their future which leads to increased stress 

(Beehr 2001), as well as increases time pressure and reduces collaboration among employees 

(Connelly et al. 2014). Moreover, it leads to setting up high and often unattainable personal 

goals (Brown et al. 1998), which too can be distressing. Competitive climate can also 

increase uncertainty regarding one’s ability to perform as well as others since it makes the 

target performance dependent on others’ performance rather than being set in advance and 

known. Hence, in line with the psychological safety and structural assurance perspective it 

can increase uncertainty and consequently be stressful (Bala and Venkatesh 2016; 

Edmondson 1999).  Indeed it has been shown that a competitive climate is a potential stressor 

which drives distress among employees (Fletcher et al. 2008). Hence: 

H5: Competitive climate increases employees' levels of distress on the job. 

Similarly to leadership climate, competitive climate can also influence the translation of 

techno-stressors to distress because it has the capacity to increase the attention employees 

give to stressors and increase their uncertainty regarding their coping capacity in the given 

competitive environment (Goyen and Anshel 1998). Specifically, competitive climate leads 

to time pressure and hasty behaviors (Connelly et al. 2014). These behaviors can be a basis 

for ineffective stress coping strategies (Nicholls et al. 2005). Under conditions of high 

competition, employees pay closer attention to stressors in the environment because the 

threat these stressors pose is perceived to be higher (Lyons and Schneider 2009). For 

example, technology threats related to layoffs (techno-insecurity stressors) may receive more 

attention in cases in which an employee perceives strong competition with other employees 

versus in cases in which comparisons to other employees are minimal or job security is high. 

Similarly, employees' beliefs regarding their ability to cope with stressors, presumably also 
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techno-stressors, may diminish given that they are occupied by competition concerns 

(Connelly et al. 2014). Therefore: 

H6: Competitive climate moderates (increases) the effect of techno-stressors on employees' 

levels of distress on the job. 

The research model combining both studies is depicted in Figure 2; paths that are theorized 

on and tested in study/case 1 are represented with parentheses. Paths that are theorized on 

and tested in study/case 2 are represented with square brackets. 

3 Methodology 

The proposed hypotheses were examined in two studies/cases among administrative state 

government employees in the United States (study/case 1) and IT professionals in Italy 

(study/case 2). The first one focused on the role of leadership climate and examined H1-H4. 

The second one focused on the role of competitive climate, revalidated H1-H2 and examined 

H5-H6. The split focus on leadership climate facets was taken for two reasons. First, in both 

professional settings survey length was severely limited by the participating organizations, 

leaving room for one dimension at a time. Second, the organizations represented different 

contexts that differed in national culture, industry dynamics, job security, and technology 

orientation. The Italian sample (IT professionals) was from a very dynamic industry, with 

low job security and high turnover, strong competition, and constant IT changes. They used a 

mix of productivity and programing software. The US sample (state government employees) 

was from a less dynamic sector, with high job security and low turnover, low competition, as 

well as less frequent IT changes. They used mostly productivity and management software 

suits. In addition, the Italian sample had presumably (we did not measure it) higher power 

distance values compared to the US sample (Hofstede 2001); hence it was reasonable to 

assume that it relied more on authoritative management approaches and less, compared to the 
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US sample, on participative leadership. Given these attributes, it made sense to focus on 

leadership climate in the US sample and on competitive climate in the Italian one.  

3.1 Study/case 1 

This section describes the sample and survey instrument used in Study/ Case 1. 

3.1.1 Sample 

Self-reported data were obtained with an online survey emailed from the Vice President of IT 

to about 850 full time employees who work in various administrative capacities for a state-

government organization in the United States of America. No rewards for survey completion 

were provided; employees were asked to help with an external research project. Out of these 

invitees, 175 provided complete and valid responses (response rate of about 21%). 

Employees were between 18 and 74 years old with an average age of about 50 years old. One 

hundred and twenty six (72%) were women. The employees worked, on average, 8.5 hours a 

day and all of them used IT for their jobs, at least to some extent. IT use time (including all 

devices, e.g., computers, tablet, smartphones; and software) ranged from 2 hours to more 

than 8 hours with an average of 6.5 hours of IT use in a typical work day. Thus, on average, 

employees in our sample used IT fairly intensively (about 80% of their time at work). 

3.1.2 Survey Instrument 

The survey included seven-point Likert scale items from valid and reliable instruments. 

Techno-stressors (techno-overload, techno-invasion, techno-complexity, techno-uncertainty, 

techno insecurity) were captured with the Ragu-Nathan et al. (2008) instrument. Distress on 

the job was captured with the Cohen et al. (1983) short version of the perceived stress scale 

(PSS-4) adapted to the work environment. Perceived leadership climate was captured with 

the two subscales (supportive atmosphere and participation in decision making dimensions) 

from Schyns et al. (2010). A third dimension is organizational commitment which we 
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excluded due to possible confounding with our outcome variable. Work exhaustion was 

captured with the items from Maslach Burnout Inventory- General Scale  (Schaufeli et al. 

1996). These items, sources and anchors are presented in Appendix A. In addition, the survey 

captured age, gender (0=male, 1=female), daily hours of work, and daily hours of IT usage at 

work for descriptive and control purposes. 

3.2 Study/ Case 2 

This section describes the sample and survey instrument used in study/case 2. 

3.2.1 Sample 

Self-reported data were obtained with an online survey emailed to 220 employees of three 

small IT service firms (IT consulting, services and support) in Italy. The survey (in Italian) 

was sent form the heads of the human resources departments and was presented as a 

voluntary attempt to learn about techno-stressors among employees. About 81% of invitees 

(178) completed the survey. Employees were between 18 and 65 years old with an average 

age of about 48.8 years old. One hundred and five (59%) were women. The employees 

worked, on average, 8.4 hours a day and all of them used IT, at least to some extent, for their 

job. IT use time ranged from five hours to more than 8 hours with an average of 7 hours of IT 

use in a typical work day. Thus, on average, employees in our sample used IT fairly 

intensively (about 83% of their time at work).  

3.2.2 Survey Instrument 

The survey included the scales used in study/case 1 for measuring techno-stressors, distress 

and work exhaustion, as well as the same control and descriptive variables used in study/case 

1. Instead of leadership climate it captured perceived competitive climate with items from 

Brown et al. (1998). These items are presented in Appendix A.  The survey was developed in 

English and then went through a forward-backward translation process to Italian, in order to 
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ensure that the Italian version is compatible with the English version. Multiple iterations 

were performed by two academicians who are fluent in both Italian and English, in order to 

reconcile minor discrepancies. The final version was then pilot-tested with five Italian 

academicians and reviewed by the heads of the human resource departments of the target 

firms in order to further check for potential discrepancies, understandability and face validity 

issues. After these measures were taken and minor fixes were applied, it was deemed to be 

acceptable for capturing the target constructs.  

4 Results 

This section describes results of study/case 1 followed by those of study/case 2. 

4.1 Study/Case 1 

The results of study/case 1 in terms of instrument assessment and model estimation are 

present below. 

4.1.1 Instrument Assessment 

The validity and reliability of the scales were examined using multiple means. First, 

descriptive statistics, correlations, and reliability and validity indices were generated (see 

Table 1, control variables are on the bottom). As can be seen, all scales had Cronbach alpha, 

composite reliability and square root of average variance extracted (AVE) scores above 0.7. 

Hence, reasonable convergent validity was demonstrated. In addition, the square roots of 

AVE were much larger than the corresponding correlations. Hence, reasonable discriminant 

validity was established. 

 
Table 1: Descriptive statistics, correlations, and reliability and validity indices- Study/Case 1

┼
 

 
Mean 

(SD) 

Alpha 

(CR) (1) (2) (3) (4) (5) (5) (7) 

(1) Techno-

stressors  

3.77 

(0.92) 

0.73 

(0.75) 0.74 
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(2) Leadership 

Climate  

4.86 

(1.21) 

0.74 

(0.75) 

-0.28** 
0.77 

     

(3) Distress 3.36 

(1.02) 

0.80 

(0.81) 

0.48** -0.42** 
0.72 

    

(4) Work 

Exhaustion 

3.76 

(1.61) 

0.93 

(0.92) 

0.41** -0.35** 0.51** 
0.84 

   

(5) Age 50.0 

(10.4) 

- 0.20** 0.07 0.03 -0.12 -   

(6) Gender - - -0.03 0.04 0.02 -0.05 0.00 -  

(7) Hours of Work 8.5 

(1.6) 

- 0.11 0.03 0.15* 0.12 0.11 0.18** - 

(8) Hours of IT use 6.5 

(1.1) 

- -0.03 0.15* -0.08 -0.02 -0.09 -0.09 0.33** 

* p<0.05, ** p<0.01 
┼
 SD= Standard Deviation, CR= Composite reliability; the elements on the 

diagonals are square roots of the average variance extracted (AVE). 

 

Next, common method bias influence was checked with multiple approaches. First, the 

correlation matrix was examined for extreme and unidirectional correlations (Pavlou et al. 

2007). No such cases were detected, some correlations were very low, and some were 

positive while others were negative. Next, Harman' single factor test was performed (Harman 

1976). It produced four components and the first one explained only 34.1% of the variance. 

Third, a confirmatory factor analysis (CFA) model was estimated with and without a 

common method latent factor in Amos 24. The factor loading in the two conditions were then 

compared. Differences were below the recommended 0.2 threshold; they ranged from 0.00 to 

0.13 with an average of 0.05. All tests therefore indicated that the risk of common method 

bias was small. 

4.1.2 Model Estimation 

The model was assessed using the two-step approach (Anderson and Gerbing 1988) 

employing the SEM facilities of Amos 24. First, a CFA model was estimated and it presented 

good fit [χ
2
(98) = 185.5; CFI = 0.94; IFI = 0.94; TLI=0.92; SRMR=0.060; RMSEA = 0.072]. 

Second, the leadership climate structural model was estimated in a hierarchical fashion. It 

included age, gender, hours of work and hours of IT use as controls. Initially, a model which 
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included only direct effects (leadership climate and techno-stressors on distress, and distress 

effect on work exhaustion) was estimated as a means to assess the non-moderated effects. It 

presented acceptable fit [χ
2
(147) = 219.4; CFI = 0.95; IFI = 0.95; TLI=0.94; SRMR=0.055; 

RMSEA = 0.053]. Since all three direct effects were significant and in the expected direction 

(β techno-stressors = 0.49, p<0.001, β leadership climate = -0.38, p<0.001 and β distress=0.62, p<0.001), 

H1-H3 were supported.  Next, a model which included the moderation effect was estimated 

and presented good fit [χ
2
(161) = 259.3; CFI = 0.94; IFI = 0.94; TLI=0.92; SRMR=0.059; 

RMSEA = 0.059]. Since the control variables, but age, had no significant effects on the 

endogenous constructs, they (excluding age) were removed for parsimony reasons and the 

model was re-estimated. The model presented acceptable fit [χ
2
(126) = 234.1; CFI = 0.93; IFI 

= 0.93; TLI=0.91; SRMR=0.075; RMSEA = 0.070]. The standardized path coefficients and 

explained variances of the moderated model are given in Error! Reference source not 

found.. These results lend support to H4. 

The findings imply that distress mediates the effects of leadership climate and techno-

stressors on work exhaustion. The significance of the moderated effects was tested with 

bootstrapping procedures (200 re-samples, 95% bias-corrected confidence intervals) 

(Preacher et al. 2007). The standardized indirect effects of techno-stressors (β= 0.30) and 

leadership climate (β= -0.20) on job exhaustion were significant (p<0.009 and p<0.012, 

respectively).  This lends further support to the proposed nomological network. 

4.2 Study/ Case 2 

The results of study/case 2 in terms of instrument assessment and model estimation are 

present below. 

4.2.1 Instrument Assessment 



18 

 

The same approach applied in study/case 1 was used in study/case 2 for instrument 

validation. Descriptive statistics, correlations, and reliability and validity indices are given in 

Table 2. All scales, but the one for techno-stressors, presented acceptable reliability scores, 

over 0.7. The techno-stressors scale had an alpha score 0.61, which improved to 0.71 if the 

techno-uncertainty dimension is dropped. Upon a closer look it appeared that the average for 

techno-uncertainty was much higher (4.43) in this sample than the average for the other 

dimensions (3.25). A possible explanation for this is the nature of the sample (IT 

professionals); such individuals may see the pace of technological change as a separate 

stressor. Hence, this dimension was dropped and we proceeded with analyzing the model 

with a four-dimensional conceptualization of techno-stressors
4
. As with study/case 1, the 

results in Table 2 demonstrated reasonable discriminant and convergent validities. 

 
Table 2: Descriptive statistics, correlations, and reliability and validity indices- Study/ 

Case 2
┼
 

 
Mean 

(SD) 

Alpha 

(CR) (1) (2) (3) (4) (5) (5) (7) 

(1) Techno-

stressors  

3.24 

(0.66) 

0.71 

(0.72) 0.72 
      

(2) Competitive 

Climate  

2.87 

(1.20) 

0.87 

(0.87) 

0.49** 
0.73 

     

(3) Distress 3.23 

(0.75) 

0.78 

(0.82) 

0.52** 0.40** 
0.73 

    

(4) Work 

Exhaustion 

3.08 

(1.26) 

0.93 

(0.93) 

0.51** 0.31** 0.56** 
0.84 

   

(5) Age 48.8 

(9.4) 

- 0.13 0.06 0.01 -0.05 -   

(6) Gender - - 0.14 -0.10 0.07 0.17* -0.17* -  

(7) Hours of Work 8.4 

(1.5) 

- 0.20** 0.23** 0.06 0.21** 0.16* -0.02 - 

(8) Hours of IT use 7.0 

(0.9) 

- -0.00 -0.07 -0.01 0.08 0.09 0.06 0.36** 

* p<0.05, ** p<0.01 
┼
 SD= Standard Deviation, CR= Composite reliability; the elements on the diagonals are 

square roots of the average variance extracted (AVE). 

 

                                                 
4
 We later tested the model with a five-dimensional conceptualization of techno-stressors. While the fit indices 

were marginally worsened, the results remained the same and all hypotheses were supported.  
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Next, common method bias influence was checked with several techniques. First, the 

correlation matrix revealed no extreme and unidirectional correlations. Next, Harman' single 

factor test produced four components, out of which the first one explained only 38.0% of the 

variance. Third, a CFA model was estimated with and without a common method latent 

factor. Differences in factor loadings between the conditions were below the recommended 

0.2 threshold; they ranged from 0.00 to 0.12 with an average of 0.06. All tests therefore 

indicated that the risk of common method bias was small in this dataset. 

4.2.2. Model Estimation 

The model was assessed in multiple steps, like in study/case 1. First, a CFA model was 

estimated and presented acceptable fit [χ
2
(141) = 305.9; CFI = 0.92; IFI = 0.92; TLI=0.90; 

SRMR=0.074; RMSEA = 0.080]. Second, the competitive climate structural model was 

estimated in a hierarchical fashion with all control variables. Initially, a model which 

included only direct effects (competitive climate and techno-stressors on distress, and distress 

effect on work exhaustion) was estimated as a means to assess the non-moderated effects. It 

presented good fit [χ
2
(206) = 402.3; CFI = 0.91; IFI = 0.91; TLI=0.90; SRMR=0.075; 

RMSEA = 0.073]. Since all path coefficients were significant and in the expected direction 

(β techno-stressors = 0.45, p<0.001, β competitive climate= 0.32, p<0.001 and β distress=0.60, p<0.001), 

H1 and H2 were supported and revalidated the findings of study/case 1. In addition these 

results lend support to H5.  Next, a model which included the moderation effect was 

estimated and presented good fit [χ
2
(221) = 471.7; CFI = 0.91; IFI = 0.91; TLI=0.90; 

SRMR=0.074; RMSEA = 0.079]. Since the control variables, but hours of work, had no 

significant effects on the endogenous constructs, they (excluding hours of work) were 

removed for parsimony reasons and the model was re-estimated. The model presented 

acceptable fit [χ
2
(172) = 378.1; CFI = 0.92; IFI = 0.92; TLI=0.90; SRMR=0.072; RMSEA = 
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0.079]. The standardized path coefficients and explained variances of the moderated model 

are given in Figure 2. These results lend support to H6.  

The findings imply that distress mediates the effects of competitive climate and techno-

stressors on work exhaustion. The significance of the moderated effects was tested with 

bootstrapping procedures (200 re-samples, 95% bias-corrected confidence intervals) 

(Preacher et al. 2007). The standardized indirect effect of leadership climate (β= 0.56) on job 

exhaustion was significant (p<0.013), but the indirect effect of techno-stressors on work 

exhaustion was not (p<0.30).  This demonstrates that in the Italian sample of IT 

professionals, techno-stressors by themselves did not contribute to distress and ultimately to 

job exhaustion. They did so only when people sensed a strong competitive climate. 

 H3
 (-0.33 ***)

 H1 

(0.49 ***)

[0.12 ns]

(- 0
.1

3
 *)

*    p < 0.05

**   p < 0.01

***  p < 0.001

Techno-stressors Distress Work Exhaustion

 H2 

(0.60 ***)

[0.60 **]

Leadership 

Climate

Competitive 

Climate

 H
5

 [0
.9

2 **
*]

 H
4

 

(-0
.1

9
 **)

 H
6

 [
0

.2
6

 *
**

]

(R
2 
= 0.53)

Hours of WorkAge

(R
2 
= 0.39)

[0
.1

5
**]

[R
2 
= 0.38] [R

2 
= 0.41]

()  =  Study 1

[]  =  Study 2

 

Figure 2: Research Model - Studies 1 and 2 

4.3 Post-hoc Contextualization 

While not a direct objective of the study, it is interesting to consider differences and 

similarities across the two contexts we examined as such insights can enrich future research 

and shed more light on our findings. The Italian and US samples included several identical 

measures. This allowed us to make first strides towards the contextualization of at least some 

of the findings.  To this end, a merged dataset (n =175+178 = 353) was created with the 
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constructs which were used in both studies.  In order to identify potential differences, a 

multivariate analysis of variance model was estimated in SPSS 24, with all joint variables as 

outcomes, gender as covariate, and the source of survey (Italy or the US) as the predictor. 

The results indicated that there are significant omnibus differences in the dataset (Pillai's 

Trace value of 0.133 with F10,241=5.22, p<0.000). This has made it appropriate to examine the 

specific dimensions by which the datasets differed.  These included work exhaustion and all 

techno-stressors but techno-uncertainty (at least p<0.05). No differences in distress levels 

were observed. The means for each sample and levels of significance of mean differences are 

provided in Table 3. As can be seen the US sample sensed more techno-stressors and work-

exhaustion compared with the Italian sample. Potential explanations are provided in the 

discussion section. 

Table 3: Differences between samples/ contexts
┼
 

  

Mean 
Std. 

Deviation 
Difference 

p-value 

All Techno-
stressors 

USA 3.77 0.92 0.000 

Italy 3.24 0.66 

Techno-invasion USA 3.98 1.72 0.000 

Italy 2.96 1.26 

Techno-overload USA 4.44 1.38 0.000 

Italy 3.39 1.30 

Techno-
complexity 

USA 3.47 1.31 0.099 

Italy 3.21 1.18 

Techno-insecurity USA 2.65 1.17 0.000 

Italy 2.16 0.89 

Techno-
uncertainty 

USA 4.32 1.26 0.317 

Italy 4.48 1.33 

Distress USA 3.36 1.03 0.252 

Italy 3.23 0.75 

Work Exhaustion USA 3.76 1.61 0.000 

Italy 3.08 1.26 
┼ 

The higher value for each dimension is bolded and italicized 

Next, potential cross-sample differences in processes (paths) were examined using the 

multigroup-analuysis facilities of AMOS 24 (Byrne 2004). Using the path coefficents for the 
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US and Italian samples combined with critical ratios for differences between parameters, it 

was shown that the processes of translating technostressors into distress and then to strain 

was consistent across the examined samples. No significant differences between the path 

coefficents in the Italian and US samples were observed. This implies that while the contexts 

and samples differ in means, the processes the samples follow are consistent with the theries 

we employed and are largely the same, across the examined different cultrural and contectual 

settings. 

Lastly, the studies/cases differed in the effects of control variables. While in the US sample 

older people expressed lower work exhaustion, this pattern was absent in the Italian sample.  

This can be explained by the fact that the mean age in the Italian sample was slightly lower 

and the standard deviation in employee ages was lower. Hence, the Italian sample included a 

narrower band of ages which may have prevented age effects. Alternative explanations such 

as consistent social support across age groups in the Italian sample, growing retirement 

pressures in the US sample and many others should be considered in future research.  

Similarly, a post-hoc examination of hours of work across the samples revealed that the 

Italian samples reported on a higher number of work hours which can explain, together with 

national culture considerations, why hours of work was a significant predictor of work-

exhaustion in this sample, but not in the US sample. Nevertheless, alternative explanations 

should be considered in future research. 

5 Discussion 

This study sought to examine two possible types of effects contextual attributes, and 

specifically competitive and leadership climates, of the work unit can have on employees' 

levels of distress on the job and indirectly on strain. These effects add to the direct and 

indirect influences of the techno-stressors in one's work environment on his or her distress 
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and strain. The first type involved direct effects of contextual factors on distress. These 

effects were based on the consideration of such factors as stressors (or stress remedies) which 

increase (or decrease) the experienced distress. These effects were consistent with the roles 

of contextual variables as stressors, as implied by the job demands-control (support) model, 

the distributed cognition perspective, and the psychological safety and structural assurances 

perspective. The second type of forces included the moderation (buffering or enhancing) 

effects of contextual factors which can promote or block the translation of techno-stressors 

into distress. This effect is consistent with the uncertainty reduction and support perspective 

alluded to by theoretical mechanisms of psychological safety and structural assurances. From 

a TMSC perspective, the logic behind such effects is that contextual factors, such as 

leadership and competitive climate, can provide or diminish resources people need for their 

primary and secondary appraisals.. 

This goal was achieved with two studies/cases, each of which focuses on one specific and 

important climate facet at the individual (employee) level of analysis. Study/ case 1 focused 

on leadership climate as the key influential contextual factor. The results of this study 

support the well-established distress-mediated effect of stressors (techno-stressors in our 

case) on strain (work exhaustion in our case) as suggested by the TMSC (Lazarus and 

Folkman 1984). Hence, it provided support for H1 and H2 which suggested that techno-

stressors will increase employee distress on the job which will in turn increase employee 

work exhaustion. Study/case 1 also revealed the importance of leadership climate in 

influencing employee distress on the job as well as the translation of techno-stressors into 

distress. The direct-effects model revealed that leadership climate can be a stress-alleviator 

(when positive) or a stressor (when negative) and that positive leadership climate reduces 

employee distress on the job. Hence, H3 which suggested that this climate facet will reduce 

employee distress was supported. The results of the moderated model showed that the 
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translation of techno-stressors into distress depends on (weakened by) the positive leadership 

climate employees experience. Hence, H4 which suggested that positive leadership climate 

buffers the effect of techno-stressors on employees' levels of distress on the job was 

supported.  

Study/case 2 focused on the effects of competitive climate. The results of this study first 

provide further support and revalidate the stressorsdistressstrain path which we 

expressed with H1 and H2. The direct effects model then showed that competitive climate 

can also be a stressor, which increases employee distress beyond the effects of techno-

stressors. It hence supported H5. Lastly, when the moderation effect of competitive climate 

was introduced, its effect was positive and significant, which supports H6. 

Several contributions are noteworthy. First, the findings identify two important, yet 

overlooked, contextual factors that can modulate techno-stressors' effects on distress, and 

suggest that techno-stressors are not always equally distressing. Prior research suggested 

several ways for reducing techno-stressors, for example by changing  the intrusiveness and 

usability of the IT artifact (Ayyagari et al. 2011), by empowering employees and giving them 

technical support and training (Tarafdar et al. 2015b; Tarafdar et al. 2011), increasing their 

self-efficacy and reducing their dependence on IT (Shu et al. 2011), and by hiring employees 

who may be less susceptible to techno-stress  (Srivastava et al. 2015). From a job-design 

standpoint it was suggested that lower centralization and reduced innovation can diminish 

employees' levels of techno-stressors (Wang et al. 2008). An alternative approach which may 

be useful especially when the techno-stressors, their antecedents and centralization and 

innovation levels are constant (e.g., when we cannot change the IT artifact, hire different 

people or change organizational structures), is to try to influence the way techno-stressors are 

interpreted and assessed; i.e., the way they are translated into a sense of distress.  
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This study has demonstrated that competitive and leadership climates are such work-unit 

attributes which can alter (block or accelerate) the translation of techno-stressors into 

distress. While the importance of such contextual factors has been noted (Bliese and 

Halverson 2002; Fletcher et al. 2008; Schyns and Van Veldhoven 2010), and at least the role 

of social support has been alluded to in stress models (e.g., the job demand control (support) 

model), a focus on them has been lacking in techno-stress research. We hence call for future 

research to further consider the effects of these factors, other work-unit contextual factors, as 

well a broader set of possible boundary conditions for techno-stressor effects. 

Second, the findings of both studies/cases revalidate the stressorsdistressstrain model 

(Lazarus and Folkman 1984) and reinforce its applicability to the technology domain, where 

techno-stressors are the stress creators. These findings are largely consistent with prior 

research, though prior studies have primarily examined direct links between stressors and 

strain, bypassing the feeling of distress (Ayyagari et al. 2011; Ragu-Nathan et al. 2008; 

Tarafdar et al. 2011) with a few notable exceptions which explored the full 

stressorsdistressstrain path (Galluch et al. 2015; Tarafdar et al. 2014). Our findings 

indicate that it is worthy to investigate the distress-mediated path, because some situational 

factors (leadership and competitive climate) predict distress, and through this process 

influence strain variables. This provides a more nuanced view of the effects of techno-

stressors and can point to interventions which may not work if direct effects of techno-stress 

inhibitors, such as leadership climate, on strain variables are considered (Ragu-Nathan et al. 

2008). 

Third, the moderation effects we observed in both studies/cases are an important 

contribution, because they point to the dual-role of organizational climate variables in stress 

formation processes. Prior research has suggested that techno-stress inhibitors in the form of  
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managerial practices and technical support (Ragu-Nathan et al. 2008) can moderate the 

effects of techno-stressors. Nevertheless, they did not manage to observe such effects. One 

possible explanation for this is that prior research did not consider leadership climate or 

competitive climate as the moderators; and these may have different effects from other or 

commonly examined techno-stress inhibitors. Another possible explanation is that prior 

research has largely attempted to examine moderation of the "short-cut" path between 

techno-stressors and strain (e.g., Ragu-Nathan et al. 2008), rather than the theory driven-path 

between techno-stressors and distress (Lazarus and Folkman 1984). In support of this view, 

we estimated the model in study/case 1 after eliminating the mediating role of distress. This 

model showed that techno-stressors increased work exhaustion (β = 0.46, p<0.001), that 

leadership climate reduced work exhaustion (β = -0.20, p<0.05), but consistent with prior 

research (Ragu-Nathan et al. 2008) it showed that the moderation effects was not significant. 

In addition, when the techno-stress inhibitors construct was used to moderate the effect of 

techno-stressors on role stress, it was significant (Tarafdar et al. 2014). This further 

emphasizes the need to examine moderation effects on the techno-stressors distress 

associations, and to further examine the dual-roles of additional context and climate variables 

in techno-stress induced processes. 

Fourth, it is interesting to consider that the five-factor structure of techno-stressors worked 

well in one setting (state government employees in the US) but a four-factor structure 

emerged as acceptable in another (IT professionals in Italy). The first sample is similar to the 

one obtained by Ragu-Nathan et al. (2008) and the five-factor structure we observed 

validates their view. Such factor structures were observed also in other samples of 

administrative and sales people (Tarafdar et al. 2014). The second sample was comprised of 

IT professionals. For them, the techno-stressors factor seemed to include only four 

dimensions, and exclude techno-uncertainty. One possible explanation for this discrepancy is 
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that for IT professionals techno-uncertainty is a standalone facet, because they are much 

more sensitive to changes in IT than other professions are (healthcare, administration, 

government, finance, sales), which were examined in prior research. This implies that it is 

plausible that the dimensionality of the techno-stressors construct may change based on 

attributes of the context. In support of this view, alternative dimensionalities have been 

demonstrated in, for example, the context of social networking site users, for whom techno-

stressors include  dimensions such as social overload (Maier et al. 2015a). Another possible 

explanation is that techno-uncertainty is a relatively isolated techno-stressor. Indeed, in 

several studies it showed weaker and occasionally non-significant association with the 

underlying techno-stress construct (Maier et al. 2015b; Srivastava et al. 2015; Wang et al. 

2008). Both of these possibilities should be further explored in future research.  

Lastly, the findings also provide interesting contextual insights regarding the two examined 

settings through comparison. While the process of techno-stressorsstressstrain was 

consistent in both samples, there were mean differences that merit discussion. It seems like 

the US employees presented higher levels of techno-stress across all dimensions but techno-

uncertainty. This is generally consistent with prior comparative research which has shown 

that employees in the US are typically more stressed than employees in Italy due to 

differences in cultures, work expectations and work stability (Glazer et al. 2004). Our 

findings add a techno-stress dimension to prior cross-national research and hence enrich this 

line of work.  These conclusions, though, should be interpreted with caution, because our 

samples differed not only in nationality and presumably culture, but also in terms of 

profession (government employees in various roles vs. an IT company). It is noteworthy that 

techno-uncertainty is the only facet that was higher for the Italian IT-workers sample. This 

may be due to the fact that the Italian sample included IT employees, which by virtue of their 



28 

 

work are likely to be exposed to fast pace technological changes compared with others. Such 

differences and their reasoning should be further explored in future research. 

5.1 Practical Suggestions 

The findings point to the need to reduce techno-stressors and competitive climate as well as 

to increase leadership climate in order to reduce distress on the job. They further suggest that 

distress on the job should be diminished as a means to alleviate employee work exhaustion. 

While this study does not point to specific interventions that can achieve these objectives, 

factors that ca influence the abovementioned variables of interest can be found in other 

studies (e.g., Ayyagari et al. 2011; Tarafdar et al. 2015b; Tarafdar et al. 2007; Tarafdar et al. 

2011). The efficacy of interventions aimed at the antecedents of techno-stressors, competitive 

climate and leadership climate should be examined in future research.  

5.2 Limitations and Future Research 

Several limitations which may spawn future research should be acknowledged. First, both 

studies/cases employed cross-sectional data from a single source in a limited set of 

organizations. Hence, caution regarding the implied causality and generalizability should be 

exercised. Future research may consider longitudinal designs with reports from multiple 

sources and using multiple firms in more industries in order to increase the generalizability of 

the findings. Second, our studies considered a limited set of stressors, climate variables and 

stress outcomes for convenience and feasibility reasons.  Future research may consider a 

broader range of distress predictors (stressors), contextual factors, and outcomes (strain 

variables) as a means to enrich, revalidate and extend our findings. Third, our national 

comparison of samples was confounded by differences in the types of employees each 

sample had. Future research may account for such confounding factors when conducting 

cross-national comparisons. Lastly, we considered individual-level perceptual measures of 
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distress and climate variables. It may be useful to consider also bio-physiological measures 

of distress as these may provide additional insights (Tams et al. 2014) and to consider group-

level measures of climate variables (e.g., shared understanding of the competitive climate 

within a work unit) as a means to reveal cross-level associations and obtain a more nuanced 

understanding of the effects of climate variables (Bliese and Halverson 2002; Gavin and 

Hofmann 2002). 

6 Conclusion 

This study has demonstrated that contextual factors pertaining to one's work unit can have a 

dual-role in stress formation processes. First, together with the techno-stressors in the 

environment, they influence distress on the job. Specifically, while leadership climate 

reduces distress, competitive climate increases it. Second, these contextual factors also 

influence the translation of techno-stressors into distress, which in turn, leads to increased 

work exhaustion among employees. Specifically, while leadership climate weakens and 

buffers this process, competitive climate augments this process. These findings point to the 

importance and dual-role of work-unit attributes in techno-stress induced processes. We call 

for future research to further examine such variables in techno-stress models and develop a 

deeper understanding regarding ways through which techno-stressors, distress and strain in 

organizations can be reduced.  
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