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Abstract. We report the outcome of a research project which has the goal to 

develop a theoretical framework that makes it possible to gain an advanced un-

derstanding of employees’ perceptions of technostress in organizations. We ar-

gue that such a framework is urgently needed, because empiricism has far out-

stripped theory-building in the field of technostress. In the course of analyzing 

theories of stress used in organizational research, we identified cybernetics as a 

potentially fruitful theoretical lens through which technostress in organizations 

can be studied. Specifically, we merged two major stress models based on cy-

bernetics and integrated findings from previous technostress research into this 

unified framework. This new framework aims to advance the understanding of 

technostress in organizations. 
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1 Introduction 

The introduction of information and communication technologies (ICT) in work envi-

ronments has led to multiple benefits for individual employees (e.g., the automation 

of tedious tasks) and organizations as a whole (e.g., reduced cycle times, cost savings, 

and innovations) [1]. However, in recent years it has also been acknowledged that 

stress is a ubiquitous phenomenon in the workplace throughout organizations world-

wide despite the high degree of ICT use in many organizations [2]. Thus, it is ques-

tionable whether ICT really has the potential to effectively reduce work stress. Ironi-

cally, researchers have even started pointing to the significant potential of ICT to act 

as a new source of work stress. This form of stress is referred to as technostress [3–6], 

hereafter TS. 

TS has been defined as “any negative impact on attitudes, thoughts, behaviors, or 

body physiology that is caused either directly or indirectly by technology” [7, p. 5]. In 

addition to this relatively abstract definition, more specific definitions have been de-

veloped. Riedl [3], for example, conceptualizes TS as a phenomenon that arises from 

“direct human interaction with ICT, as well as perceptions, emotions, and thoughts 

regarding the implementation of ICT in organizations and its pervasiveness in society 

in general” [3, p. 18]. 



Both academics and practitioners have become aware of the fact that they cannot 

ignore the “dark side” of ICT, especially TS [3]. A better theoretical understanding of 

the phenomenon is urgently needed, thereby supporting the development of effective 

organizational interventions and countermeasures. In the course of analyzing theories 

of stress used in organizational research, we identified cybernetics as a potentially 

fruitful theoretical lens through which TS in organizations can be studied. This theory 

concerns the functioning of self-regulating systems [8], and cybernetics is widely 

accepted as a theoretical framework for understanding human behavior [9]. Because 

we could not identify research in the TS field that applied cybernetics as a theoretical 

basis, the present paper aims to contribute to closing this significant research gap. 

Specifically, in this paper we discuss two major stress models based on cybernetics, 

and merge them into one theoretical framework. Moreover, we integrate findings 

from previous TS research into the theoretical framework, and also discuss the 

framework’s application. 

2 Technostress and Cybernetics 

Previous research has revealed a number of insights into TS sources and creators (i.e., 

stressors such as computer breakdown) [10], [11] and negative consequences (i.e., 

strains, reflected in reactions such as elevations in stress hormones [12], elevated 

levels of mental strain [13], or reduced work productivity [11]). Research also exam-

ined variables that moderate stressors’ impact on strain (e.g., gender [14]), along with 

possible interventions that may reduce perception of stressors or the emergence of 

negative consequences (i.e., coping, e.g., organizational break schedules [15]). From 

an Information Systems (IS) perspective, it has become clear that ICT can be seen as 

a double-edged sword, creating both individual and organizational benefits, but also 

detrimental effects. In other words, technology can be both, friend and foe [3, p. 18]. 

Hence, the importance of research into TS is indisputable and may even result in a 

new generation of stress-sensitive adaptive enterprise systems [16]. 

However, only a limited number of TS studies so far have focused on the organiza-

tional level of analysis (there is more of a focus on the individual level), and even 

fewer studies have been conducted in field settings; there is more of a focus on la-

boratory research (for a review, see [3]). Research on the individual level is crucial to 

understand stress, as the phenomenon ultimately occurs on this level being dependent 

on cognitive processes of the individual (“perception, emotions and thoughts”). Yet, it 

is essential to consider stress as a phenomenon arising from the interplay between the 

individual and his/her environment. Thus, in order to fully understand the nature and 

dimensionality of TS in an organizational context, measurement on an individual 

level is necessary; yet, it is not sufficient. 

This understanding of stress (i.e., a phenomenon resulting neither solely from the 

individual nor the environment, but being a consequence of their interplay) forms the 

basis of most modern organizational stress theories, such as the transactional ap-

proach [17] or person-environment fit theory [18], and is the result of a long process 

of development in stress research. While early research into stress attributed stress to 



processes occuring in the individual (predominantly biological processes, see [19]), 

later studies focused on stress sources outside of the individual, thus attributing the 

emergence of stress to environmental factors [20]. An irrevocable sign of the triumph 

of interplay-based theories in organizational stress research, however, is the existence 

of feedback loops in theoretical models [9]. A basic version of such a feedback loop is 

depicted in Figure 1 [21]. The feedback loop is one of the major characteristics of the 

cybernetic approach. 
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Figure 1. Feedback Loop, adapted from Carver and Scheier [21] 

Based on input from the environment, an individual appraises the current state 

through perceptual processes (“Input Function”). Next, the current state is compared 

to a reference value (e.g., needs, goals, or desires), potentially revealing a discrepan-

cy, which, in turn, activates behaviors with the goal of reducing or eliminating devia-

tions from the reference value (“Output Function”). The principle that feedback con-

trols behavior is known as the negative feedback loop [22] (“negative” because  feed-

back reduces deviations from desired outcomes), and it forms the basis of self-

regulating systems. Generally, the concept of negative feedback loops originated in 

cybernetics [8]. Originally developed to construct self-regulating mechanical systems, 

the principles of cybernetics, including the negative feedback loop, were later also 

used to better understand human behavior [8]. 

Importantly, an essential aspect of organizational stress (including TS) which can 

be captured by the negative feedback loop is its time dimension. Stress perceptions 

may change as a result of the implementation of coping mechanisms or other changes 

related to the interplay between the individual and the environment. Thus, in stress 

theories that consider the time dimension, such as those based on cybernetic princi-

ples [23], stress emerges from dynamic processes, driven by information processing 

(e.g., information about the environment) and feedback mechanisms, particularly 

feedback on the success of implemented coping behaviors (i.e., whether a specific 

behavior successfully reduced, or even eliminated, perceived stress). To sum up, or-

ganizational theories of stress based on cybernetic principles offer a fruitful approach 

to the study of TS, particularly due to the explicit consideration of 

 the interplay between the person and the environment, and 

 the negative feedback loop as an indicator of a time dimension. 



3 Organizational Theories of Stress in Technostress Research 

Complementing the original review of TS studies by Riedl [3], which considered 

peer-reviewed journal articles published between 1978 and 2012, we applied the same 

methodology to identify possible new studies that have been published in the mean-

time. This methodology involved a search via Google Scholar, based on the term 

“technostress” and a consideration of journal articles which had been cited at least 5 

times; the search for articles stopped at the end of October 2014. 

In total, we identified 17 studies with a focus on TS from an organizational per-

spective (e.g., questionnaire-based studies collecting data from individuals in the con-

text of organizations, e.g., [5]), stretching back as far as the late 1970s [24]. Ten out 

of those 17 studies neither have an explicit theoretical foundation, nor do they have a 

theoretical basis that pertains to the organizational level [11–13], [15], [24–29]. Ra-

ther, these studies are of an empirical nature, typically reporting correlations between 

variables. However, 7 papers explicitly applied theories of organizational stress. 

As shown in Table 1, four organizational theories of stress have been used in TS 

research so far. Importantly, while a number of papers published in non-IS journals 

(e.g., medicine, ergonomics, or psychology) do not explicitly apply organizational 

theories of stress (see the ten references in the previous paragraph), this is usually not 

the case for papers published in IS journals [4–6], [30]. Thus, current TS research in 

the IS field significantly builds on theories from organizational stress research. 

With the exception of Karasek’s Job Strain model (which has a focus on environ-

mental factors, such as job characteristics), the Transactional Model, the Stress Cycle, 

and the Person-Environment Fit Theory share the understanding that stress results 

from an interplay of the individual and his/her environment [9]. Moreover, these three 

models consider feedback-directed behavior, and hence these models are dynamic in 

nature. For example, the Transactional Model conceptualizes processes of appraisal 

[31], and all three models comprise constructs related to coping, indicating that spe-

cific actions may change the situation, thereby creating new information, and hence 

prompting further loops in case of remaining discrepancies. Importantly, despite the 

fact that current theories of stress in TS research implicitly involve cybernetic fea-

tures, cybernetics as an explicit theoretical lens offers additional insights into TS. 

The cybernetic approach to organizational stress explicitly focuses on the subjec-

tive occurrence of stress by involving individual preferences or desires as reference 

values in the interplay between individual and environment [9], [22]. While theories 

such as the Transactional Model focus on environmental demands and how these can 

be satisfied by an individual’s resources and abilities [31], cybernetics emphasizes the 

importance of individual differences in this context [9]. As an example, two individu-

als with the same abilities and perceiving exactly the same stressor (e.g., computer 

breakdown) might exhibit different levels of stress due to distinct desires (e.g., both 

individuals want to complete the task before leaving work, however, one wishes to 

leave work earlier). Thus, even in case of a phenomenon which is relatively universal 

in nature (i.e., computer breakdown), the extent of its stress-invoking potential is 

significantly affected by the importance given to computer functioning by an individ-

ual’s set of desires in a specific situation. 



Table 1. Organizational Theories of Stress used in TS Research 

Organizational 

Theories of Stress 
Description 

Transactional Model of 

Stress and Coping 

Referenced by: 

[5], [6], [30] 

Based on Lazarus’ [17] understanding of stress being created by the 

interplay between an individual and the environment, this model 

posits that stress emerges when environmental demands tax an indi-

vidual’s resources. Thus, this theory focuses on the transaction be-

tween an individual and the environment. Through primary apprais-

al, an individual assesses possible detrimental effects, and through 

secondary appraisal the individual selects coping behaviors. 

McGrath’s Stress Cycle 

Referenced by: 

[32] 

McGrath’s stress cycle [33] (1st edition 1976) adopted the under-

standing of stress proposed by Lazarus and proposed a four-staged 

stress cycle: the objective situation, perception of the objective 

situation, selection of a response, and the individual’s behavior. 

Additionally, McGrath identified six categories for possible sources 

of stress: task, role, behavior setting, physical environment, social 

environment, and person. 

Person-Environment  

Fit Model 

Referenced by: 

[4] 

The person-environment fit approach to stress [18] theorizes stress 

to be the result of a misfit between characteristics of the individual 

(abilities or needs) and the environment (demands or supplies). 

Misperception of the individual and/or the environmental side of this 

relationship is the major cause of stress. 

Job Strain Model by 

Karasek 

Referenced by: 

[34], [35] 

The Job Strain Model by Karasek [36] focuses on the influence of 

environmental characteristics, specifically job design, on the indi-

vidual. It posits that high job demands in combination with low job 

decision latitude lead to job strain (i.e., negative effects of stress in 

the individual). 

Other important characteristics of cybernetic models of stress related to coping can 

also shed light on previously unexplored theoretical mechanisms, thereby bringing 

fresh new insights into TS research [9], [37]. Ashby’s Law of Requisite Variety [38] is 

one characteristic; this law specifies: If a system is to be stable, the number of states 

of its control mechanism (e.g., coping mechanisms) must be greater than or equal to 

the number of states in the system being controlled. This notion has later been ad-

vanced in the context of stress research by Cummings and Cooper [37]; they added 

that coping mechanisms need to match the complexity of a disturbance. For example, 

the stress caused by the crash of a software program which immediately starts to re-

boot could be sufficiently alleviated by a short break, while the complete crash of a 

desktop system without any signs of immediate improvement may require more com-

plex measures (e.g., requesting technical support). 

Also, Cummings and Cooper [37] in their research on cybernetics and organiza-

tional stress added the idea that coping may have cumulative effects, predominantly 

because different feedback loops are typically interrelated. These cumulative effects 

are mainly learning effects which will alter the choice of potential adjustment behav-



iors (e.g., an individual who has already experienced several computer breakdowns in 

the past and learned how to more effectively cope with such events). 

Despite these valuable insights inherent in cybernetic approaches to stress, to the 

best of our knowledge, so far no TS study published in a peer-reviewed scientific 

journal has utilized a theoretical foundation that is explicitly based on cybernetics. In 

the following text, we therefore discuss two major cybernetic models of stress, name-

ly the models proposed by Cummings and Cooper [22], [37] and Edwards [9], [23]. 

4 Cybernetic Models of Organizational Stress 

We found that even though cybernetics has not been applied in TS research so far, 

studies based on cybernetics exist in related IS research domains, demonstrating the 

basic utility of the cybernetic approach in IS research. Liang and Xue [39], for exam-

ple, used cybernetic principles in their investigation of technology threat avoidance. 

Frone and McFarlin [40], to state another example, used cybernetics principles to 

study the moderating effects of private self-consciousness (i.e., the degree to which 

individuals pay attention to their emotional experiences and bodily sensations) on 

occupational stress. However, a cybernetic theory explicitly created for the study of 

TS as an organizational phenomenon does not exist. However, two seminal models 

for research in the wider field of occupational stress do exist, and we base our TS 

framework on these two models: the “Cybernetic Framework for Studying Occupa-

tional Stress” by Cummings and Cooper [22], [37] and the “Cybernetic Theory of 

Stress, Coping and, Well-Being in Organizations” by Edwards [9], [23]. 

Both models have been applied in stress research (e.g., [40]), and have also been 

revised in order to increase their explanatory power [23], [37]. Additionally, Edwards 

[23] successfully replied to criticism (e.g., cybernetics is putatively not adequate for 

human behavior studies as cybernetics was originally concerned with the functioning 

of mechanical systems), substantiating the notion that cybernetics is a vital theory 

base in organizational stress research. Against this background, and considering that 

the original versions of the two models have been published in highly reputable aca-

demic journals, it is safe to assume that both models have been thoroughly discussed, 

criticized, and improved in the course of their evolution. In short, both models consti-

tute high-quality academic research. This conclusion is substantiated by the fact that 

both models have received considerable attention in the scientific community so far 

(Google Scholar indicates 157 citations for the 1979 paper by Cummings and Cooper, 

and 372 citations for Edwards’ 1992 paper; query on November 1, 2014). 

The model by Edwards [23] is more specific than the model by Cummings and 

Cooper [37]. For example, while Edwards proposes a construct denoted as “desires,” 

Cummings and Cooper define a similar construct which is more abstract in nature, 

namely “preferred state.” While such subtle differences might appear as unimportant, 

this is not the case, as a preferred state might refer to goals, values, interests, needs, or 

expectations, and not only to desires; see a corresponding discussion in [9, pp. 249-

250]. Thus, a model’s level of abstraction cannot be ignored. Depending on the level 

of abstraction, theoretical constructs, which may appear similar at first glance, often 



reflect different phenomena in the real world, a fact that has multiple consequences, 

such as those related to construct measurement. In addition, Edwards [23] explicitly 

cites moderators (e.g., importance and duration of discrepancy), while the model by 

Cummings and Cooper does not, which further demonstrates Edwards’s model’s 

higher degree of specificity. However, particularly with respect to coping, the model 

by Cummings and Cooper [37] offers richer details than the Edwards model, and 

hence we decided to integrate both models (with the Edwards model serving as the 

base model). 

The possibility to integrate both models into one framework is based on the follow-

ing facts: they have the same focus (i.e., organizational stress), they use a similar 

process perspective based on the negative feedback loop (see Table 2), and their con-

structs embedded in the theorizing process exhibit similarities (see Table 3). In the 

process of model integration, in the case of existence of similar constructs we always 

used the construct with the higher degree of specificity for our new framework. 

Moreover, based on the integrated model, we directly applied insights from previous 

TS research in order to add the TS component to the framework. Our new integrated 

theoretical framework of TS based on cybernetics is illustrated in Figure 2. 

Table 2. Cybernetic Models of Organizational Stress 

Cybernetic Framework for 

Studying Occupational Stress 

Cybernetic Theory of Stress, Coping 

and Well-Being in Organizations 

The model by Cummings and Cooper [22], 

[37] builds on the premise that living systems 

try to sustain some kind of steady state [41] 

with each variable involved having a specific 

range of stability [22]. Any force disturbing 

this steady state, threatening a variable to 

leave its range of stability, is referred to as 

stress, requiring an adjustment process. This 

process is basically designed in the form of a 

cycle (feedback loop), including four main 

stages: (1) detection of strain, (2) choice of 

adjustment processes, (3) implementation of 

adjustment processes, and (4) effects of ad-

justment processes on the stress or threat 

situation. 

The model by Edwards [9], [23] is partly 

based on the model by Cummings and Cooper 

as it was developed after reviewing a total of 

six organizational theories of stress (including 

the Cummings and Cooper model). Specifi-

cally, this model is based on the assumption 

that a situation has to be appraised (percep-

tion) before it can be compared to preferred 

states or conditions (desires), revealing dis-

crepancies (stress). The negative effects of 

these discrepancies on well-being (strain) 

initiate efforts to either reduce stress or im-

prove well-being directly (coping). 

Note: In this paper, we do not discuss the extension of Edwards’ model to stress, coping, and well-being in 

multiple life domains, because our theorizing is focused on organizational settings. Yet, we acknowledge 

that the most complete picture of human stress perceptions, including effects on well-being and coping, can 

be drawn based on consideration of all life domains, including work and family, among many other areas. 

For details, please see Edwards [23, pp. 135-144]. 



Table 3. Comparison of Constructs 

Cybernetic Framework for 

Studying Occupational Stress 

Cybernetic Theory of Stress, Coping 

and Well-Being in Organizations 

Actual State 

Physical and Social Environment 

Personal Characteristics 

Cognitive Construction of Reality 

Social Information Processes 

Perception of Actual State Perception 

Preferred State Desires 

Comparison of Preferred and Actual State 

Discrepancy 

Importance 

Duration 

- Well-being 

Variety of Adjustment Processes 

Coping 

Choice of Adjustment Processes 

Implementation of Adjustment Processes 

Effects of Adjustment Processes 

Properties of Feedback 

5 Cybernetic Framework for Technostress Research 

Starting on the input side of the loop (Figure 2, left), the model by Edwards proposes 

that stress arises from a discrepancy between an individual’s perception of the current 

state and a desired state. The perceptual side of this comparison is almost similar in 

both models, including the actual state and its appraisal by the individual (perception). 

The actual state encompasses all elements of reality and the perceived state those 

elements that an individual is able to perceive. In addition to the fact that perceived 

state is affected by actual state (e.g., perceived frequency of computer breakdowns 

and the actual frequency), Edwards also showed that components of the actual state 

can alter an individual’s perception (e.g., colleagues’ comments on their perception of 

frequency of computer breakdowns in the organization), indicating that elements of 

the actual state are both the object of perception and at the same time exhibit influ-

ence on perception (see the curved arrow in Figure 2, left bottom corner). 

With respect to actual state, our framework is based on five categories which may 

act as antecedents of TS perceptions (i.e., individual characteristics, job characteris-

tics, technological environment, organizational environment, and social environment) 

[33], [42]. 

Individual characteristics whose impact on TS experiences has been demonstrated 

include objective characteristics of the individual such as age [5], [43], a user’s skills 

and abilities such as computer literacy [28], and personality characteristics such as 

negative affectivity [4]. Furthermore, Edwards [23] indicates that an individual’s 

cognitive construction of reality (i.e., active construction of subjective reality in ab-

sence of sufficient information) can be a characteristic that significantly influences 



perceptions. Job Characteristics encompass elements related to the role of an individ-

ual in an organization and the tasks he/she has to fulfill. In the context of TS research 

these include, for example, the degree of job control [42] or the job content [12], [13]. 

Next, one of the most important categories in TS research, distinguishing it from more 

general research into occupational stress, is the focus on the technological environ-

ment. In this context, Ayyagari et al. [4] demonstrated that characteristics of technol-

ogy (e.g., pace of change, anonymity, and reliability) are related to potential stressors. 

Riedl et al. [10], [14], to state another example, found that reliability (i.e., stable vs. 

crashed computer) can directly lead to biological stress in users. Importantly, two 

decades prior to these findings, Hudiburg [44] already developed a comprehensive list 

of computer hassles, all of which may constitute potential stressors. In the organiza-

tional environment we subsume elements of the physical environment (e.g., furniture 

design [13]), company culture [29], as well as potential organizational inhibitors of 

TS experiences (e.g., technical support [5]). Finally, the social environment involves 

users’ interactions with other individuals at work which has mostly been studied in 

the context of social support so far (e.g., support by colleagues in case of technical 

problems) [32], [42]. In addition to serving as a source of support, the social environ-

ment, as conceptualized by Edwards [23], can also be a major determinant of an indi-

vidual’s perceptions and desires (e.g., colleagues with seniority). 
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Figure 2. Integrated Theoretical Framework of Technostress Based on Cybernetics 

The perception of the actual state (i.e., the perceived state) is then compared to the 

reference criterion provided by the individual side of the comparison, which is needed 

to determine a discrepancy leading to strain in the individual. Here, Cummings and 

Cooper include the individual’s preferred state, which, in turn, is determined by the 

individual’s hierarchy of values. Edwards instead directly includes an individual’s 



desires which are conceptualized as distinct from biological needs (because they are 

consciously processed). Yet, he also acknowledges that these desires are ordered hier-

archically, creating a multitude of interrelated feedback loops where superordinate 

loops (i.e., loops based on more consciously processed desires related to the ideal self 

as reference criterion) can activate discrepancies in subordinate loops (i.e., loops 

based on desires related to general principles such as regular work attendance as ref-

erence criterion). Further, although Edwards states that desires are mainly formed by 

early life experiences, they are primarily dynamic in nature being altered by coping 

attempts and the social environment of an individual (e.g., opinions of colleagues). 

The comparison between the desired state and the perceived state reveals possible 

discrepancies, which constitute potential sources of stress. However, Cummings and 

Cooper express their doubts concerning this comparison process (involving the de-

sired state and a perceived state) by an individual, as it is unlikely that the necessary 

assessment information is coded similarly. Edwards, in this context, argues that the 

detection of strain is mostly an intuitive assessment and less a mechanical subtraction, 

highlighting that individuals have the ability to directly sense a discrepancy; note that 

it is nevertheless difficult for individuals to report such discrepancies, a fact that sug-

gests that discrepancies should not be measured with difference score measures [45]. 

In this context, it is important to note that the difference between perceived state 

and desired state alone does not always lead to the identification of discrepancies, 

predominantly because desires can occur in different forms [23]. For example, desires 

related to the actual state might be represented as minimum or maximum values (e.g., 

the maximal workload an individual accepts), a certain range of values (e.g., the range 

of temperature an individual accepts at the workplace), a value that is desired to be 

either higher or lower without specific thresholds (e.g., no system breakdown is better 

than one or more breakdowns), or even as an optimal point (e.g., the ideal number of 

hours an individual wants to work per week). 

Research into potential TS-related discrepancies has led to the identification of TS 

creators. The six major categories of TS creators discussed in extant TS research 

include (e.g., [5], [10], [11], [14], [25], [28], and especially [30], p. 117]): 

 Techno-Overload: “Too much” (users face information overload and multitasking), 

 Techno-Invasion: “Always connected” (users never feel “free” of ICT), 

 Techno-Complexity: “Difficult” (users find it intimidating to learn and use ICT), 

 Techno-Insecurity: “Uncomfortable” (users feel insecure about their jobs in the 

face of new ICT and others who might know more about these technologies), 

 Techno-Uncertainty: “Too often and unfamiliar” (users feel unsettled by continual 

upgrades and accompanying software and hardware changes), and 

 Techno-Unreliability: “Too unstable” (users face system malfunctions and other IT 

hassles). 

Discrepancies (TS creators) and the expectation of stress (referred to as threat in 

the Cummings and Cooper model) activate coping behaviors (i.e., actions directed at 

resolving discrepancies) and may also lead to detrimental effects. These detrimental 

effects can be directly related to the well-being of an individual, including mental 

health with symptoms such as anxiety [42], physical well-being related to increased 



levels of stress hormones [10], [12], [25], and psychophysiological reactions [12], 

[14], [25]. In addition to effects of TS on well-being, Ragu-Nathan et al. [5] have also 

shown that TS can affect a number of organizational dimensions, and Riedl [3] indi-

cated that these organizational outcomes are probably mediated by negative effects of 

TS on an individual’s well-being. Generally, research on these organizational out-

comes has been a major focus in past TS research, leading to the conclusion that 

many dimensions which are relevant to the success of an organization can be nega-

tively affected by TS, including job satisfaction, [25], [30] or productivity [28], [30]. 

In the case of acute strain, discrepancies usually directly harm well-being first, be-

fore leading to a response, thus activating coping indirectly. The significance of these 

strains, in addition to the degree of discrepancy between desired and perceived state, 

is also moderated by the importance and duration of discrepancies in Edwards’ model. 

Determinants of importance are exogenous factors like social information (e.g., a 

supervisor’s opinion on the importance of a task), and the potential of a discrepancy 

to cause further discrepancies (e.g., a computer breakdown leading to task delay), 

while duration reflects an individual’s awareness of a discrepancy (i.e. how long 

he/she thinks about it), and is, in turn, affected by the importance of a discrepancy. 

Moreover, elements of the actual state can also moderate the relationship between TS 

creators and strains. For example, an individual’s working memory capacity (WMC), 

defined as “people’s capacity to process the information necessary to complete an 

active task” [46], may moderate the impact of techno-overload on fatigue. Just and 

Carpenter [47], in a seminal paper, discuss individual differences in WMC, an effect 

that is highly relevant in the context of TS (e.g., larger WMC reduces the incidence of 

techno-overload); note that differences in WMC may also explain the elderly’s in-

creased perceptions of TS, because WMC decreases with age [46]. 

Coping (Figure 2, right bottom corner) refers to all efforts to prevent, or at least re-

duce, the negative effects of stress on well-being and/or organizational outcomes, 

which Edwards groups into four main types: attempts to change the actual state, ad-

justment of desires to conform to perceptions, reduction of the importance associated 

with discrepancies, and direct improvement of well-being (e.g., by means of relaxa-

tion techniques). TS research has also shown that effective coping mechanisms exist 

on an organizational level, including well-designed breaks during computer work 

[15], stress management trainings [25], or technical support [5], [30]. 

With respect to coping efforts, the Cummings and Cooper model offers a number 

of specific insights that foster understanding of the selection of coping measures. 

Specifically, the model by Cummings and Cooper draws upon the Law of Requisite 

Variety by Ashby [38], which essentially states that an individual can only cope with 

as many stressors as he/she has responses for. This cybernetic principle not only high-

lights the importance of an individual’s resources for coping, but also highlights that 

there has to be a fit between a discrepancy’s complexity (i.e., the variety of encoun-

tered stressors in a given context) and an individual’s response complexity (i.e., the 

variety of an individual’s adjustment processes). Therefore, the choice of appropriate 

adjustment processes is limited by an individual’s repertoire of possible responses. 

In addition, the properties of feedback may significantly affect selection of coping 

measures, including misperceptions when appraising the current situation (i.e., feed-



back error), the time it takes until feedback affects the individual (i.e., feedback lag), 

and the extent to which adjustment processes reduce strain (i.e., feedback gain) [37]. 

Once a specific coping behavior has been selected, it has to be implemented. 

However, this implementation may result in effects that are different from the indi-

vidual’s intentions. This discrepancy between actual and intended effects, as asserted 

by Cummings and Cooper, can be caused by environmental factors (e.g., social envi-

ronment) affecting the efficacy of implemented coping behaviors. Imagine, for exam-

ple, that a user who is confronted with a system breakdown and who decides to take a 

short coffee break to “cool down” discovers that no coffee beans are left in the ma-

chine and that the previous user of the coffee machine has not undertaken the refill. 

6 Concluding Remarks 

We believe that the application of our integrated theoretical framework in future IS 

studies promises to reveal significant new insights into organizational TS. Based on 

an application of the framework, new theoretical propositions can be derived (theory 

focus), the model can be tested in the field (empirical focus), and research design 

decisions can be made (methodological focus). One fruitful starting point in TS re-

search based on cybernetics would be to find out how ICT and ICT-supported tasks 

are ranked among an individual’s hierarchy of values and desires. Answering this 

central question leads to insights into the strains that arise through TS, and how many 

and which resources an individual is willing to allocate in order to resolve the per-

ceived discrepancy. Stress, coping, and well-being (along with their underlying mech-

anisms) are concepts that usually never reach a state of equilibrium [9]. It follows that 

cross-sectional research designs are not appropriate for the empirical investigation of 

our integrated framework. Rather, longitudinal designs are needed, because TS at t1 

elicits coping mechanisms at t2, which, in turn, affect TS at t3, and so on. In their arti-

cle on stress in organizations, Cummings and Cooper [22] already wrote that “most of 

our knowledge is based on correlational-type studies, with all the difficulties this im-

plies, especially the limited capacity to predict causal relationships” (p. 412). This 

statement is also true for contemporary IS TS research (e.g., [4, p. A8], [6, p. 329]). 

Another important methodological aspect is to complement traditional survey in-

struments by both qualitative techniques (e.g., narrative interviews or focus groups) 

and neurophysiological measurements [48]. Biological measures such as heart rate 

variability [15], or hormone excretion [12], [25], among others, have already been 

used successfully in field studies, constituting a valuable basis for future IS TS re-

search based on cybernetics. Generally, following a mixed-methods approach has 

been depicted in the behavioral sciences as a viable alternative to using either qualita-

tive or quantitative methods alone [49], [50]. By using multiple methods of data col-

lection (including those related to perceptual, behavioral, archival, and physiological 

data sources), one can complement the insights gained from each applied method, or 

at least get another view on the same phenomenon. This, in turn, can clear the path for 

new directions of research [51], a fact that is of particular importance in a field with 

very high societal relevance, such as TS. 
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