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Abstract

The role of work and the characteristics of the workplace have changed greatly in
recent decades. Today, new technologies enable an almost seamless interaction
between machines and humans and allow teams in different countries and time zones
to collaborate effectively. In this paper, we focus on the question of how job motiva-
tion is affected by technologies in the changing workplace. First, we review the state
of research on job motivation and examine challenges in light of current technology
trends and predicted developments for the workplace of the future. Job motivation
is a well-documented construct connected to several company-relevant performance
outcomes. However, our comprehensive literature review reveals a fragmented pic-
ture, with several disciplines addressing the topic from various points of view. We
identify the four following schools of thought on workplace technologies and moti-
vation: Technology as 1. background music, 2. hygiene factor, 3. motivator, and 4.
influencer of mediators. While some scholars neglect technology in their considera-
tions, others describe complex frameworks. This lack of unity reveals a further need
for research. We suggest further research to develop holistic frameworks including
moderators and to collect empirical data on the complex interactions between tech-
nology and job motivation.
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1 Introduction

New technologies are emerging at an ever-accelerating pace. Not only are voice-rec-
ognition systems, household robots, or new digital services, e.g., Amazon’s Alexa,
having an impact on our private lives, but work environments are also changing
significantly (Brynjolfsson and McAfee 2016; Cascio and Montealegre 2016; Leo-
pold et al. 2016; Oldham and Hackman 2010). Technologies in the workplace, such
as mobile devices, the Internet of Things, or Al-based applications, shape modern
work processes and spaces.

Adopting new technologies and designing workplaces requires high investments
and educated managerial decisions to integrate them into the companies’ strate-
gies (Chan et al. 2007; Kampschroer and Heerwagen 2005; Schmid 2020; Vischer
2007). Meanwhile, labor shortages and other challenges in recruiting and retention
management are affecting human resources (HR) and strategic management pro-
cesses (Cascio and Montealegre 2016). The much sought-after high skilled workers
demand modern and appropriate resources to work with. According to the Future
Workforce Study 2016, “[n]early half of American Millennials (42%) say they’d
likely quit a job if workplace tech didn’t meet their standards™ (Dell Technologies
and Intel 2016). As a result, it is necessary to understand the individual needs and
perceptions to implement workplace technologies in an effective and strategic man-
ner (Parker and Ohly 2008). These challenges raise the question of how technology
in the workplace affects employees on an individual level.

Prior research focuses mainly on how workplace technology influences well-
being, productivity, comfort, satisfaction, and territoriality and identity/belonging
(Kim 2014; Vischer 2008). Most of these concepts are linked to employee motiva-
tion (Miller et al. 2001). The scientific discussion is dominated by works that focus
on the changes in work content caused by technological change that lead to moti-
vating aspects in the workplace. Regarding technology itself, technology demotivat-
ing employees is oftentimes a popular notion. However, according to an Eventboard
survey among 1000 professionals, 38% claim they are motivated by innovative tech
tools (Eventboard.io 2016).

Motivation is a widely accepted construct that leads to, among other things, better
performance, lower fluctuation, lower accident rates (Hackman and Oldham 1976;
Kanfer and Ackerman 2004; Maxwell 2008; Seeck and Diehl 2016), and job satis-
faction (Taylor and Westover 2011). Brown (2012) even declares that “[m]otivation
is one of the most critical elements within any kind of workplace.” Thus, employee
motivation becomes a crucial strategic asset from a managerial point of view. With
this aspect in mind, it might be useful to rephrase our initial question as:

How does workplace technology affect employee motivation?

There are many publications with practical recommendations on how to suc-
cessfully design workplaces and integrate upcoming technology to keep employees
motivated and productive (Barrett 2015; Caramela 2018; Hartog et al. 2017; Prince
2017). As most of these publications are merely based on anecdotal insights and
the scientific field is fragmented, rigorous academic research is needed (Karanika-
Murray and Michaelides 2015; Oldham and Hackman 2010; Parker 2014).
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In this paper, we investigate existing research and assess whether current mod-
els and theories are suitable for explaining how workplace technologies influence
employee motivation. This paper departs from prior studies by focusing on moti-
vational theories and studies from the point of view of changing workspaces in the
digital era in a structured and comprehensive manner.

In the following sections, we will describe the theoretical background of the top-
ics at hand before introducing our approach based on the Comprehensive Literature
Review as proposed by Onwuegbuzie and Frels (2016). After analyzing these results
in depth, we will cluster them into the four schools of thought which are character-
ized by the nature of the technological influence on motivation: Technology as 1.
background music, 2. hygiene factor, 3. motivator, and 4. influencer of mediators.
We will then present implications for research and management and our conclusion.

2 Theoretical background
2.1 Workplace technology

There is no uniform understanding in the literature of what terms denote the tech-
nologies used in the workplace. For this reason, we coin the term workplace tech-
nologies to provide a common understanding for the following literature review.
“Technology is a system-level variable or cluster of variables, which can be concep-
tualized as the techniques used by an organization or its subunits to transform inputs
into outputs.” (Billings et al. 1977: 319) Following this definition, technology in the
context of organizations focuses on the value creation process in general. While this
is also the case for workplace technologies, these can be divided into two categories.
On the one hand, the “technical tools [are] needed to get work done, such as work-
stations, computers, or mobile devices.” (Schmid 2020) On the other hand, tech-
nologies incorporated in workplace design are a necessary situational aspect to sup-
port value creation, such as office design, room layout, or furniture. Accordingly, we
define workplace technologies as the technologies that surround the employee and
are needed to get the job done. Thus, we call the act of implementing such technolo-
gies and therefore shaping the physical work environment ‘workplace design’. While
these definitions provide a good starting point to assess the topic, we will evaluate
the terms used in the literature more closely in our analysis in Sect. 4.2.

2.2 Employee motivation

Diefendorff and Chandler (2011) provide a comprehensive yet concise understand-
ing of motivation, which we also base this work on: “Motivation is often described
as an unobservable force that directs, energizes, and sustains behavior over time and
across changing circumstances.” While other authors provide different definitions,
they all have in common that motivation is a construct or invisible driver, which
induces behavior. Research in motivation and thus the origin of behavior in the
workplace already began a century ago with the conception of humans contradicting
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the technocentric worldview that had been predominant at the beginning of the
twentieth century (Komlosy 2014). One of the most cited research projects on work-
ers from that time is the Hawthorne Studies (Landsberger 1968; Mayo 1949). These
experiments observed how changes in the working conditions influence worker pro-
ductivity. Researchers interpreted the results as mechanisms inherent in the individ-
ual and group structures affecting employee motivation.

These insights led others to shift the focus of their research from the physical
aspects to the emergence of a more person-centered view on motivation in the fol-
lowing decades (Kim 2014; Veitch 2018). Groundbreaking theories like Maslow’s
hierarchy of needs or Herzberg’s Two Factor Theory as well as various process theo-
ries focusing on the cognitive mechanisms leading to behavior emerged (Herzberg
et al. 2017/1959; Maslow and Stephens 2000).

Herzberg’s Dual-Factor Theory is one of the most frequently cited theories in
management research. Using the critical incidents method, he identified context fac-
tors as a hygiene factor, which leads to dissatisfaction when absent or unfavorably
designed. However, sufficient workplace technology or other context factors may not
lead to motivation (Herzberg et al. 2017/1959). While still one of the major theories
taking external factors and employee motivation into account, it is often criticized
for not being replicable with other approaches. Scholars suspect a methodological
artefact (Hackman and Oldham 1976). However, the notion of adequate context fac-
tors merely preventing demotivation led to another direction for research.

In the following years, many researchers examined the impact of work condi-
tions on health and how the work environment can influence humans negatively.
For example, the Job-Demand-Control-Model and its successor, the Job-Demands-
Resources-Model, explain the development of exhaustion based on an unfavorable
working environment (=job demand) (Demerouti and Bakker 2011; Veitch 2018).
Depending on the level of demands or resources available, a job can be perceived as
straining/stressful or motivating (Karasek 1979; Parker et al. 2017a). Physical and
technological resources are part of this approach, yet the allocation explains negative
results like stress rather than motivational aspects (Demerouti and Bakker 2011).

To consider individual differences in motivation and work design perceptions,
Hackman and Oldham developed the Job Characteristics Model (JCM) based on a
study with the Job Diagnostics Survey. Technology is not a central part of the model
(Hackman and Oldham 1976).

The Self-Determination Theory (SDT), which was developed a decade after the
identification of the Job Characteristics, focuses on the person and conceptualizes
intrinsic motivation achieved by addressing the needs autonomy, relatedness, and
competence (Deci and Ryan 1985; van den Broeck et al. 2016). Prior content theo-
ries have already focused on needs or need categories. The underlying assumption in
all cases is that a person is motivated to show a certain behavior in pursuit of satisfy-
ing these needs (Maslow and Stephens 2000).

Yet another perspective on the topic highlights the emotional component of feel-
ing motivated. Mihaly Csikszentmihalyi coined the term “flow” in 1990 to describe
a mental state in which a person is fully focused on a task. Flow occurs depending
on individual readiness, tasks, and external circumstances (Csikszentmihalyi 2010).
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CrossRef

Scopus

search results
~224,000 publications

reducing to representative no.
=1,454 publications

Abstract assessment
=205 publications

In-depth assessment
=67 publications

Fig. 1 Search strings and filtering methods produced 67 results for a comprehensive literature review
(own illustration)

Another wave of research that occurred in the 1990s and 2000s attempted to inte-
grate existing research and create a broader perspective as each of the motivation
theories and models focuses on a different aspect to study the concept of motiva-
tion (Diefendorff and Chandler 2011; Humphrey et al. 2007; Parker et al. 2017a). In
this period, empirical data provided new insights—particularly on the properties of
extrinsic incentives. The results indicate ambiguous effects of material rewards on
intrinsic motivation in so-called interesting or creative tasks (Amabile et al. 1986;
Becker and Steele 1995; Deci et al. 1999; Heckhausen and Heckhausen 2010). For
innovative behavior in particular, this connection plays a critical role in improving
work results (Seeck and Diehl 2016).

3 Literature review

Due to the constant growth in publications in this research domain during the past
decades, the existing literature is plentiful. To cope with the amount of research and
achieve a comprehensive overview, we chose a structured approach. In response to
calls for methodological rigor in management literature reviews (Bouncken et al.
2015; Fisch and Block 2018; Tranfield et al. 2003), we provide a structured review
of motivation research publications and how they consider workplace technologies.
Onwuegbuzie and Frels (2016) suggest that the Comprehensive Literature Review
offers the opportunity to assess large volumes of publications in a transparent man-
ner. To identify the key publications on the topic, we followed the four steps as out-
lined below. Figure 1 presents an overview of the details of each step.

1. Search: To capture a broad range of results, we placed no prior restrictions
on the definition of motivation or workplace-related influences. We chose general
search terms accordingly. Search strings in different scientific databases with combi-
nations of search terms related to the topic provided more than 200,000 results.

2. Filter: We filtered these results by assessing a representative num-
ber of abstracts (Krejcie and Morgan 1970, as cited in Onwuegbuzie and Frels

@ Springer



64 Y. Schmid M.Sc (hons), M. Dowling

2016)—resulting in 1454 abstracts. Here, we relied on the databases’ results sorted
by relevance.

3. Selection: Depending on the search engine, we found hundreds of results unre-
lated to the initial question. Many of these publications used the term “motivation”
to describe the relevance of the topic. Others were closer to the topic at hand, yet
unfit for shedding light on the current question. A recurring notion, for example, is
the use of “workspace” to describe the radius of a robot arm. Other publications,
some of which were works on the Technology Acceptance Model and its variations,
referred to the mechanisms of how people can be motivated to use certain technolo-
gies at work. As the guiding criterion in this step was to select publications that
cover aspects of employee motivation as defined above, we excluded those search
results, which resulted in 205 useful publications.

4. Evaluation: We evaluated the remaining publications in depth to find out
whether they addressed motivational theory in general and, specifically, the influ-
ence of workplace technology as defined above. During this assessment, we find that
that a large part of motivation research has only marginally considered workplace
technologies in their research. The authors mention ‘workplace attributes’ (Karan-
ika-Murray and Michaelides 2015; Taylor and Westover 2011), ‘workplaces’ (Wong
et al. 2008) or other situational aspects including technological elements. However,
workplace technology is not at the center of attention but can instead be perceived
as “background music” within these approaches. Thus, we excluded those publica-
tions. We also assessed reference lists to add further relevant publications (backward
snowballing). Finally, we identified 67 publications dealing with job motivation and
workplace technologies.

4 Analysis of the literature sample

In this section, we will analyze the 67 publications resulting from the above-men-
tioned procedure. To do so, we use an integrative approach including a systematic
descriptive analysis to identify trends and gaps in this research area. Following a
descriptive analysis on origin, publication date, and quality of the results, we will
assess the contents in detail by mapping the perspectives on motivation and the
theories applied as well as the different external factors. Subsequently, different
perceptions of the relationship between workplace technologies and motivation are
reviewed.

4.1 Descriptive analysis of the sample

From the 67 publications, the earliest works are from Denise M. Rousseau and Old-
ham and Brass applying the ‘Job Characteristics Model’ by Hackman/Oldham from
the 1970s." While office automation was a popular topic in the 1980s, works by

! Older works such as Herzberg et al.’s “Motivation to Work” also showed up, but as later editions.
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Fig.2 First Authors’ origin over time shows rising numbers of non-US-based publications (n=67)

Teresa M. Amabile on creativity and intrinsic motivation had an undeniable effect
on motivation research in the 1990s. Most of the results though are from the 2000s
and later, where the diversity of disciplines and origin increased.

Over time, the authors’ country of origin shifted away from the United States.
Opverall, the focus still lies on Northern America, with more than half of the authors
working there, but widens to include other regions such as Europe, Southeast Asia,
and Australia—particularly after 2010 (see Fig. 2). These results reflect the growing
interest in motivating workplace design in developed countries.

Most publications come from rather traditional fields like psychology and (HR)
management as well as from more recent disciplines like technology and facility
management. Depending on the field, the perspective on the topic differs. While
psychological and pedagogic publications have a stronger focus on the cognitive and
affective processes, authors with a technological background tend to initially build
on motivation theories but then focus on technological characteristics and details
(Liu et al. 2018; Perryer et al. 2016).

Since we considered different databases, about one quarter of the results are not
scientific journal articles, but books (reference books, textbooks, anthologies) or
grey literature such as reports or comments. To determine the quality of the scien-
tific articles, we consulted the most recent editions of the VHB Jourqual published
by the German Association of Business Professors, the AJG from the British Char-
tered Association of Business Schools, and the JCR Impact Factor provided by Web
of Science. The type and quality of the relevant results are listed in Table 1.

To capture the diversity of the sources, we included all quality levels in our analy-
sis; however, we consider the kind of publications when interpreting the results in
the discussion.

The majority of publications (almost half of them) present a literature review,
none of them using a structured approach. Eleven authors develop a new theory or
framework, while others review the current state of research with a comprehensive
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Table 2 Applied methodologies

. L. Number of publications Method

in research on motivating

workspace design (n=67) Conceptual
20 Literature Review
11 Theory Building

Quantitative Methods
Descriptive Methods
Variance Analyses
Regression Analyses
Factor Analyses
Qualitative Methods
Mixed Methods
Others

0 W WA O B~ W

overview of the situation. Especially worth mentioning is “Work Design Influences:
A Synthesis of Multi-Level Factors that Affect the Design of Work™ by Parker et al.
(2017b), as the collection and number of the sources is impressive.

Another third of the results contains quantitative analyses—with questionnaires
as the primary method of choice. Depending on the underlying theory, the Job Diag-
nostics Survey (JDS), Work Preference Inventory (WPI), Work Design Question-
naire (WDQ), or a combination of items from these and other questionnaires were
used. Other data collection methods include experiments or diary surveys; the criti-
cal incidents-method is a specific approach that is mostly used when reproducing
data based on Herzberg’s Two Factor Model (Knight and Westbrook 2015). Few
authors opted for a qualitative or mixed approach including thematic analyses of
interviews and diary entries. Table 2 provides an overview.

Having described the quantity and structure of our 67 search results, we turn to
the content of the publications in the following sections. To ensure a systematic pro-
cess, we first outline the different types of technologies influencing job motivation
mentioned in the literature. We will then show how the researchers conceptualized
the relationship between those influences and job motivation.

4.2 Types of workplace technologies

Different authors provide different understandings of the influencing technologies—
the terms used vary greatly. Table 3 provides an overview of these terms.

Many authors work with rather general terms to include physical environmental
aspects. Expressions like situation (Heckhausen and Heckhausen 2010), job/work
context (Herzberg et al. 2017/1959; Humphrey et al. 2007), physical environment
(Demerouti and Bakker 2011; Mitchell 1997; Mitchell and Daniels 2003), physi-
cal working conditions (Knight and Westbrook 2015; Osteraker 1999; RoZman
et al. 2017), work/office environment (Amdan et al. 2016; Barford and Hester
2011; Brenner 1999), or workplace design (Hancock 2009) are used. These terms
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represent a rather general understanding including—but not focusing on—work-
place technologies.

Other authors narrow down their understanding: Technology (Amabile 1993;
Methot and Phillips-Grant 1998; Morgeson and Campion 2003; Parker and Ohly
2008), technological factors (Das 1999; Parker et al. 2017b), or technological
environment (Jong 1989) are the terms used. Again, these publications do not
explain their meaning any further or provide specific classification. This lack of
definition can be vexing; however, as most of these publications are reviews or
theory-building papers, there is no imminent need for operationalization.

Room appearance and layout: A popular approach for taking workplace tech-
nologies into account is observing reactions to office layout and equipment.
While these technologies do not directly generate added value, they are an inte-
gral part of the workplace. One of the earlier examples is the research by Oldham
and Brass (1979). They observed employees’ reactions after moving into an open
office layout. Greenberg (1988), DeVoe and Prencipe (2001), and Lawrence and
Nohria (2002) also focused on workplace technologies incorporated in workplace
design, such as room size or furniture. Miller et al. (2001) chose a very specific
approach and examined how the ‘sense of place’ influences motivation. As the
perception of the physical environment differs, this concept may well hold explan-
atory power for how workplace technology affects workers in different ways. In a
survey, they collected data on physical comfort, the perception of objects, furni-
ture, and other environmental aspects (= sense of place). Their findings suggest a
significant positive correlation between sense of place and motivation.

Samani et al. (2018) conducted a survey on the effects of transforming an open
space layout by adding partitions. Their results show increased satisfaction and
motivation. The new individual workstations offered the opportunity for workers
to adjust their surroundings to their individual needs to a certain degree, e.g. the
level of lighting. A similar approach was chosen by Knight and Haslam (2010). In
their survey, they focused on managerial control of office space. Other research-
ers evaluate office layout or changing environments due to flexible work mod-
els. Research includes details on single office, multi office, or open space layouts
(Kleibrink 2011) as well as interactive concepts like coworking spaces (Houghton
et al. 2018). Olson and Tasley (1983) and Janneck et al. (2018) also included
other working concepts, like home office or mobile working (= hoteling). These
approaches are particularly popular in the research areas of facility and real estate
management. They reflect the office trends shifting away from the individual
office to open solutions with tele- and virtual working. While this approach is
specific and comprehensive at the same time, details on technological tools and
characteristics are lacking.

One possibility for ensuring both a comprehensive understanding of and a
focus on technological aspects of the workplace is to classify them in a taxonomy.
Rousseau (1977, 1978), for example, applies James D Thompson’s technological
classification scheme from 1967 that distinguishes between long-linked, medi-
ated, and intensive technologies. Long-linked technologies describe a structured
system with clear cause-and-effect-relationships. They are characterized by highly
standardized sequential processes like an assembly line. Mediated technologies
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still contain prescribed processes; however, the tool to be applied must be cho-
sen individually by the employee. With current technological advances, inten-
sive technologies are on the rise. Here, the result of processes is not clear, and
the appropriate technology has to be chosen individually (Thompson 1967).
These systems are mainly found in jobs with creative tasks and human interac-
tion, which are gaining in importance during the digital transformation (Frey and
Osborne 2017).

In their survey on employees’ responses to environmental structures, Pierce
et al. (1984) took a similar stance. To operationalize technology, they adopted a
multi-dimensional approach, taking operations technology, material technology,
and knowledge technology into account.

Another approach for classifying technology is to do so chronologically. Mill-
man and Hartwick (1987) summarized different early ICT-applications, such as
mainframe and personal computers, or teleconferencing, under the term ‘office
automation.” Cascio and Montealegre (2016) analyze ubiquitous computing (e.g.,
electronic monitoring systems, robots, teleconferencing, and wearable com-
puting devices) as a further development of enterprise, end-user, and strategic
computing.

Malone and Lepper (1987) categorize technologies and activities based specif-
ically on how they influence motivation; they can be tools or toys. While tools are
primarily used to achieve an external goal, toys are used for their own sake. The
authors use an example to show that this classification is not necessarily distinc-
tive. While most people use their computer to get work done, others take pleasure
in mastering this tool (=toy).

Several authors opted for a focused approach and investigated specific tech-
nologies. One area worth noting is production technologies. Argote and Goodman
(1986), for example, review how individuals react to the introduction of robotics,
and Osterloh and Gerhard (1992) discuss the potentials of an anthropocentric pro-
duction design.

Other research projects focus on applications in the area of information and
communication technologies, such as hardware and software tools (Martin 2017;
Pacauskas and Rajala 2017; Sidler 1984; Siemens 2005). Lazar et al. (2006), and
Eden et al. (2010) examined (stationary) computers in the workplace while the
growing mobile access to data plays a major role in a survey undertaken by Sinha
and Arora (2015).

Although Benson and Dundis (2003) use the rather general term “technology”
in their analysis, they discuss the specific implementation of ICT in nursing train-
ings. Housand and Housand (2012) also focus on training applications—placing
emphasis on educational purposes. Other software applications include communi-
cation platforms (Brown 2012), enterprise management systems (Bala and Ven-
katesh 2013), email applications, or access to internet (Martin 2017). The easy
and fast access to information due to these tools is mostly the crucial aspect influ-
encing motivation and behavior.

A very young topic in the area of technology and motivation is gamification.
It can be defined “as the use of game design elements in non-game contexts”
(Deterding et al. 2011). This innovation deserves special mention as software
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applications and systems are designed using gamification elements specifically to
motivate. The combination of rewards, collaboration, and competitive setting is
crucial (Dominguez et al. 2013; Janneck et al. 2018; Liu et al. 2018; Perryer et al.
2016).

4.3 Types of relationships between technology and motivation

Ten publications adhere to Herzberg’s view on work conditions as a hygiene fac-
tor (Herzberg et al. 2017/1959). This paradigm highlights the constraining char-
acteristics of workplace technologies. As these design elements and technological
applications change over time, the original empirical results are called into question
(Siemens 2005). Therefore, Knight and Westbrook (2015) reproduced Herzberg’s
critical incidents method with data from telecommuters. Their results mainly corre-
spond to those of Herzberg; however, communication and flexibility enabled by ICT
became motivators highlighting the role of technology.

Other researchers follow the perspective of this model by viewing external
aspects as restricting motivation and performance (Demerouti and Bakker 2011;
Karasek 1979). By taking a diary approach, Lazar et al. (2006) examined frustrating
effects when using computers. While the authors acknowledge that mild frustration
can be motivating, they view most experiences as a problem in the workplace.

Ryan and Deci (2000) evaluate research on the Self-Determination Theory and
view motivation as the individual need for growth that inner resources foster. Envi-
ronmental aspects act as an infrastructure in which demands can cause negative
results if too prevalent (Demerouti and Bakker 2011; Karasek 1979; Taylor 2015).

Another 17 publications claim a direct relationship between environmental influ-
ences and motivation. Ford (1992) explains the connection as follows: “Because
humans are open systems whose existence, functioning, and development depend
on material-energy and information exchanges with relevant contexts, the environ-
ment is always an integral part of their functioning” (Ford 1992). While the author
does not elaborate on the relationship further, other researchers included this aspect
in a similar manner. Several authors illustrate the situational (job context) influence
on cognitive and motivational processes in their frameworks as an influence equal
to the personal disposition/individual inputs (Barford and Hester 2011; Heckhausen
and Heckhausen 2010; Houghton et al. 2018; Jong 1989).

While the nature of the relationship (particularly regarding the technological fac-
tors) is not described in detail, expectations may play a crucial role (Heckhausen and
Heckhausen 2010; Jong 1989; Mitchell 1997; Mitchell and Daniels 2003). Other
authors do not provide additional insights on the mechanisms of these processes
either, but offer instead more details on the influences investigated. Das (1999), for
example, developed a holistic framework describing several factors—technological,
among others—that make up work design. Pierce et al. (1984) evaluated environ-
mental structures on different levels (job, technology, work unit, leadership) and
how these influence employee behavior (performance, absenteeism, intrinsic moti-
vation, etc.). Results show that job and technology are the most important aspects
explaining responses.
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An approach to exploit this direct connection is utilizing workplace technologies
as rewards. Perryer et al. (2016), for example, argue that one aspect of gamifica-
tion applications is extrinsic prizes or badges—depending on the game design—that
can be won. Other workplace technologies can also be perceived as a reward. In
his survey on equity, Greenberg (1988) distributed status symbols, like remunera-
tion and offices, among sales managers. Here, it is not the functionality of the fur-
niture, but its symbolism that influences perceived fairness and extrinsic motivation
(Vilnai-Yavetz et al. 2005). Elsewhere, using technology as rewards is mostly based
on managerial recommendations, the scientific value of which is low (DeVoe and
Prencipe 2001; O’Donovan 2002; Sidler 1984).

Miller et al.’s (2001) empirical findings suggest a significant positive correla-
tion between sense of place and motivation. Interestingly, it seems that it is not the
examined environmental aspects themselves that are the contributor to motivation,
but the opportunity to control them. Personalization of furnishings and positioning
of objects seem to be particularly important here. This hints towards a rather indi-
rect relationship—researchers in 39 publications describe such mechanisms. In this
perspective, some factors act as mediators between the external influence and the
motivational processes. Depending on the conceptual framework, these mediators
range from emotional aspects and needs to job characteristics. Table 4 provides an
overview of the mediators with underlying frameworks and examples. To ensure
a structured presentation of the mediators and allow for readability, we numbered
each item in both the table and in the text. The numbers do not represent a ranking.

Perhaps the most obvious understanding of the indirect influence of technologies
is that they can satisfy needs (1). Osteraker (1999), for example, claims that physical
working conditions address physical needs. Other examples of needs include safety,
esteem, self-actualization (Maslow and Stephens 2000), social interaction (Brown
2012; Lawrence and Nohria 2002), or the need to succeed (Nohria et al. 2008; Per-
ryer et al. 2016; Sinha and Arora 2015). Brenner (1999) and Benson and Dundis
(2003) provide a very clear and holistic perspective on how technology contributes
to need satisfaction. They discuss the effects of workplace design elements, ICT, and
training on employees in offices and the healthcare sector on every level of Maslow’s
Need Hierarchy. They argue for example, that technology applied in training situa-
tions can provide the feeling of (job) security and the application of ICT enhance
belonging to groups regardless of the person’s current location.

A wide array of publications—in fact the whole ergonomics research stream—
deal with workplace technologies and how they affect the human body. As the focus
here is anatomy, cognitive and affective outcomes—Ilike work motivation—are
mainly neglected. Paul (1997) provides an exception. He connects workplace design
(including office equipment) with the notion that it can have pampering effects on
need satisfaction—both on the human body and motivation. He assumes an inverted
U-shaped correlation with productivity and employee motivation. The implication
would be that a physically uncomfortable workplace design leads to dissatisfaction
(which would be in line with the Herzberg’s findings), while a too ‘plushy’ work-
place leads to employees feeling too comfortable and even lazy.

Another approach is to focus on the characteristics of the workplace rather than
individual needs. Soon after Hackman and Oldham published the Job Characteristics
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Model, Denise M Rousseau analyzed the Job Characteristics (2 Task Identity, 3 Skill
Variety, 4 Task Significance, 5 Feedback, 6 Autonomy) and how they interact with
the (technological) environment (Rousseau 1977, 1978). She found that the design
of processes and technology use is correlated with Job Characteristics as well as
with behavioral and attitudinal outcomes. At the same time, Oldham and Brass
(1979) evaluated the internal motivation of office employees after moving from cel-
lular to open offices. A sharp decline in motivation can be explained by a drop in the
Job Characteristics.

Other authors argue that the Job Characteristics can be shaped by technolo-
gies: It is easy to agree with the claim that “autonomy originates in the workplace
rather than the job” (Karanika-Murray and Michaelides 2015) when imagining that
(mobile) access to data provides employees with the power to decide where and
when to work (Millman and Hartwick 1987; Olson and Tasley 1983). In their exper-
iment with CNC machine operators, Liu et al. (2018) designed a gamified approach
to influence Skill Variety, Feedback, and Autonomy for workers. An app provides
points and badges for achievements in different challenges. The data on 80 partici-
pants in total reveal a significant increase in motivation and job satisfaction.

To motivate employees, Cascio and Montealegre (2016) recommend implement-
ing technologies addressing the needs for autonomy (6), competence (7), and relat-
edness (8) based on the Self Determination Theory. While physical design decisions
can influence perceived relatedness, virtual technologies can also contribute to sat-
isfying social needs. Housand and Housand (2012) suggest mentoring networks and
online group tasks to promote cooperation.

In their Expanded Work Design Model based on the JCM, Humphrey et al.
(2007) conducted a meta-analysis with 259 studies and 219,625 participants. While
there were not enough studies available to make valid claims on the effects of work
context characteristics on motivation, a positive effect of both work conditions and
ergonomics on attitudinal outcomes and a negative effect of physical demand on
behavioral outcomes can be assumed (Humphrey et al. 2007)—this finding is in line
with the publications we subsumed under the “technology as a hygiene factor” sec-
tion. While physical demand in the form of insufficient and complicated workplace
design demotivates employees, work needs to be challenging to a certain extent to
motivate (Amabile 1993; Housand and Housand 2012; Malone and Lepper 1987).
As too great a challenge or too difficult tasks can cause frustration and unchalleng-
ing work can be monotonous, Housand and Housand (2012) point out the opportuni-
ties online programs offer for students: gifted students can attend additional classes
and solve harder tasks to achieve their optimal level of challenge (9). One of the
mechanisms influencing this aspect is whether the technology at hand is associated
with increased skill requirements (Methot and Phillips-Grant 1998).

Another mechanism is based on the information technological elements convey
(see also technology as a reward). Recognition (10) as a facilitator for motivation is
closely connected to feedback (5) and rewards as they can be perceived as symbols
of recognition for the performance. Technology can be leveraged to provide rec-
ognition, for example, by implementing gamification elements containing achieve-
ments, badges, and rewards for individuals (Housand and Housand 2012). The act
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of implementing technologies and placing emphasis on workplace design can also
provide recognition (van der Voordt 2003).

The feeling of control (11) over one’s individual environment can in fact enhance
motivation (Samani et al. 2018) while a lack of control may lead to discomfort and
demotivation (Argote and Goodman 1986; Bala and Venkatesh 2013; Knight and
Haslam 2010; Osterloh and Gerhard 1992). A close connection to autonomy (6) can
be assumed, as Cascio and Montealegre (2016) find: “Autonomy is the need to con-
trol one’s actions” (p. 356), and Housand and Housand (2012) even analyze the two
concepts as one. Organizations can provide this feeling of control by implement-
ing new technology and accompanying processes. For example, when introducing
mobile devices, management can increase the autonomy by offering the free choice
of where to work.

Technologies in the workplace can also motivate employees by enabling them to
do their job. ICT in particular can provide smooth processes and motivate through
means efficacy (12) (Eden et al. 2010). Martin’s (2017) findings point in a similar
direction. She shows that technologies facilitating internal information flow increase
employees’ introjected regulation and intrinsic motivation. On the other hand, tech-
nologies decreasing communication costs (e.g., groupware or intranet) cause neg-
ative effects as they provide information access to higher management and make
employees feel less empowered.

Yet another approach to understanding motivation is to consider affective aspects.
Emotions and other factors play a major role in the flow concept (13) (Csikszent-
mihalyi 2010). The concept describes a cognitive state of focus and enjoyment, like
intrinsic motivation. This state can be facilitated by activities and individual prefer-
ences as well as by situational aspects. Veitch (2018), for example, claims that a
positive working environment (with regard to lighting and ventilation) can lead to a
good mood/pleasure (14) and engages employees with an “intrinsic interest in their
work”™ (Veitch 2018). Easy-to-use technology can also contribute to achieving this
state (Dominguez et al. 2013; Hancock 2009; Pacauskas and Rajala 2017). The ease
of use is determined by—among other factors—an intuitive interface.

5 Discussion

We examined publications from the fields of psychology, management, educational
sciences, and facility management. The results from our comprehensive review of
the literature show that researchers hold different perspectives on the question of
how workplace technologies influence employee motivation.

5.1 Map of the field

After reviewing the past research on work motivation and how it takes workplace
technology into account, we propose clustering research into four paradigms. While
the distinction is not mutually exclusive in all cases, most of the publications can be
assigned to at least one of them.
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1. Technology as background music: As described in the process of our literature
selection, we find that traditional motivation theories tend to focus on motivation
being a result of cognitive processes and individual preferences. Most of the content
and process theories can be taken as examples here. Although they promote a per-
son-centered view, situational aspects in general and workplace technologies in par-
ticular are mentioned. These researchers acknowledge the influence of these external
aspects with varying specification, and some also examine them more closely (Sund-
strom 2001; Taylor and Westover 2011; Wong et al. 2008). Yet, in their observations
and frameworks, environmental aspects can be compared to background music, i.e.,
it is there, but in their approaches, technology does not make a difference. While
these works were not at the center of our research as they do not focus on technol-
ogy, it is essential to acknowledge this paradigm as it constitutes a major amount of
research.

2. Technology as a hygiene factor: This is a popular paradigm researching the
influence of workplace technology by focusing on the negative and health related
effects. Mainly considerations based on Herzberg’s findings, the Job-Demands-
Control-Model, and publications on ergonomics can be found in this paradigm.
These publications all share the view that appropriate physical surroundings are
necessary to prevent dissatisfaction and illness, but not to motivate (Herzberg et al.
2017/1959). This research was mostly published in scientific journals with an aver-
age JCR impact factor of 3.0. While this perspective certainly holds true to a certain
extent, both the suspected research artifact of the critical incidents method (Hack-
man and Oldham 1976) and the emergence of new technologies (Knight and West-
brook 2015) suggest a more complex connection.

3. Technology as a motivator: A number of publications propose a direct (and
positive) impact on employee motivation. Offering the latest gadget as an incentive
for high performing employees poses a feasible solution for managers; however,
these recommendations mostly do not explain which aspects of this approach are
crucial, nor do they take the differences between intrinsic and extrinsic motiva-
tion into account. Here, mainly managerial recommendations view technology as a
potential reward to improve (extrinsic) motivation and employee retention (DeVoe
and Prencipe 2001; Houghton et al. 2018; Miller et al. 2001; O’Donovan 2002).
Most of these publications are not peer reviewed research and those that are have an
average JCR rating of 2.2.

4. Technology as an influencer of mediators: The majority of publications claim
an indirect relationship between workplace technology and motivational outcomes.
These frameworks mostly build on the Job Characteristics Model, the Self Deter-
mination Theory, and needs models (see Table 4). The two Job Characteristics
‘Autonomy’ and ‘Skill Variety,” as well as individual needs are the most frequently
mentioned mediators (Schmid and Auburger 2020). Researchers representing this
perspective mostly based their assumptions on rigorous data and prior research
results, which is also reflected by the average JCR rating of 5.0 for these articles.
The consideration of a mediating factor can explain some of the complex structures
of motivation; however, research does not (yet) follow a predominant paradigm
regarding the connection between workplace technologies and motivation.
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5.2 Practical implications

Regardless of the individual perspective on the topic, when implementing a new
workplace technology or rethinking workplace design, management should con-
sider the effects on employee motivation. These can even be addressed strategically
(Kim 2014; Mitchell 1997; Schmid 2020). The literature shows that by choosing
suitable technology, Job Characteristics, ergonomics, and needs satisfaction can be
facilitated to motivate employees and thereby increase productivity, output quality,
or achieve other strategically relevant outcomes. As research results are still frag-
mented and often include overly specific technologies or overly general constructs,
it is difficult to make an overall recommendation. Yet, the results show two aspects
applicable to most decision situations managers face when it comes to motivating
workplace design:

1. Conscious technology implementation: Modern technologies offer great poten-
tial for new processes and interactions. Implementing a new tool has various con-
sequences for other organizational features. While the decision for the “right” tech-
nology is important, the way it is implemented and perceived is crucial. How these
innovations are perceived depends on aspects such as company culture, leadership
style, individual skills, etc. We illustrate this consideration using the (previously
mentioned) example of mobile devices: Having a smartphone at hand can empower
an employee to access work-related information whenever and wherever he or she
wants. This increases autonomy and therefore motivation. At the same time, the very
same technology also enables managers to monitor their subordinates more closely
and can increase the expectancy to be available at any time. This results in a lack of
control for the employee and can cause demotivation (Schmid and Auburger 2020).
In this case, leadership style mediates the connection between technology and moti-
vation. In addition, the perception of technologies determines whether employees
sense opportunities or threats in these innovations (Bala and Venkatesh 2013; Cas-
cio and Montealegre 2016; Parker and Grote 2020). Eden et al. (2010) conceptual-
ized this relationship as ‘means efficacy’ and showed that believing in the usefulness
of a tool can increase efficacy and productivity. For management, this means that
these and other aspects need to be considered consciously when implementing new
technology or redesigning workplace.

2. Allow employee participation: Depending on the area of work and the indi-
vidual preferences, every ‘ideal’ workplace looks different. Including employees in
the design process can have various effects. First, they have access to a platform to
express their individual needs and help select the workplace technology in a manner
that achieves needs satisfaction. Second, by giving them control over design deci-
sions, the design process will become motivating in itself.

Providing endless options to create individual workplace settings will be neither
financially nor organizationally feasible. We suggest a predefined range of design
features complying with company standards—a cafeteria-style workplace (Becker
and Steele 1995).

Miller et al. (2001) show that providing choices—even on small and cost-effec-
tive features—can be applied successfully in many cases: choosing and arranging
furniture or personalizing one’s desk can have a positive effect on motivation.
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5.3 Agenda for further research

While this paper provides only a partial examination of the available literature, our
structured approach offers a comprehensive picture of existing research. The 67
results show that a person-centered view is still the predominant paradigm. “This
is unfortunate, as research in other areas has documented the importance of both
the social environment and work context for a wide range of outcomes” (Humphrey
et al. 2007). The number of calls for research on a holistic perspective is already on
the rise. Drawing on these calls and the results presented, we propose the following
research questions for future topics:

How can different types of workplace technologies be classified?

When collecting research on the effects of workplace technology, different disci-
plines address the topic from their individual point of view. The result is a variety of
terms and concepts attempting to describe the external influences on motivation (see
also Table 3). While many authors prefer a general understanding, such as context,
situation, or environment, others narrow it down to work-specific terminology, such
as workplace, workspace, job/work design, or technology. Almost all these concepts
lack a clear and universal understanding.

In this paper, we have already provided a definition of workplace technology.
It provides a broad understanding of technology, that is quite suitable for the pur-
pose of this study. However, a taxonomy would offer the opportunity to change the
focus of the investigation without changing the terminology. Only a few researchers
worked with a clear system that included different technologies based on their func-
tionality or effect. While the approach pursued by Millman and Hartwick (1987)
or Cascio and Montealegre (2016)—to classify technology according to its evolu-
tion—is intuitively understandable, it focuses on a certain kind of technology and
ignores others. In the aforementioned publications, the focus lies on ICT, while pro-
duction technologies or ergonomic aspects are neglected. On the other hand, James
D Thompson’s technological classification applied by Rousseau (1977, 1978) and
Pierce et al. (1984) focuses on the way technology influences processes and tasks.
This kind of taxonomy offers the inclusion of various workplace technologies. As
the focal point lies on value adding processes, namely ergonomics and real estate,
aspects such as office design are not considered.

Providing a comprehensive categorization is challenging, especially at a time
when boundaries are blurred and workplace technologies are becoming more diverse
than ever before. Yet, achieving this might just be the cornerstone on which to build
linking conceptualization.

How do new technologies influence the workplace and therefore affect
employee motivation?

Conceptualizing technology influencing mediators seems the most promising per-
spective of the four schools of thought outlined above. Scholars representing this
perspective mostly base their arguments on rigorous research and complex models.
However, a holistic framework including both the specifics of workplace technol-
ogies and motivational outcomes could help to explain the complex interrelation-
ships. As these concepts are still rare, we recommend combining existing theories
and frameworks. Some authors have already made promising advances here. Parker
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and Ohly (2008), Diefendorff and Chandler (2011), Taylor (2015), and Humphrey
et al. (2007) propose multi-level frameworks including some workplace design char-
acteristics and individual outcomes. These frameworks offer insights on interde-
pendencies between individual, organizational, and external factors. However, the
role of workplace technology remains vague.

The paths between workplace technologies and individual outcomes lack under-
standing (Parker and Ohly 2008). Therefore, we propose empirical research based
on the insights described in this paper. As prior research has been predominantly
quantitative and focused on correlations, qualitative approaches like case studies can
help to gain a better understanding of causal relationships.

How do moderators affect the relationship between workplace technology
and employee motivation?

Having shown that holistic frameworks are necessary to understand the complex
relationship between workplace technology and employee motivation, we would like
to emphasize the role of moderators. In our example about the mobile devices, lead-
ership can affect perceptions of the impact workplace technologies have on moti-
vation. This and other organizational aspects have already been examined, such
as coworkers or leadership (Amabile and Kramer 2010; Csikszentmihalyi 2010;
Karanika-Murray and Michaelides 2015; Maxwell 2008), processes or reward sys-
tems (Seeck and Diehl 2016; Wright and Cordery 1999), or organizational climate
(Ferris and Gilmore 1984), as well as extrinsic workplace attributes, e.g., pay, job
security (Amabile et al. 1986; Deci and Ryan 1985; Taylor and Westover 2011),
or tasks (Hackman and Oldham 1976; Luczak et al. 2012; Medsker and Campion
2001). These authors provide insights on the role these organizational factors play
regarding employee motivation, whereas most of the research excludes workplace
technologies.

Other potential moderators might be socioeconomic or cultural aspects. Some
authors assume that the relationship between workplace technology and motivation
is determined by age. Based on empirical data on more than 3000 managers and
professionals, Wong et al. (2008) identified age-related differences in motivational
drivers. Members of the generations X and Y were found to be more motivated by
progression and an affiliative workplace than Baby Boomers. Barford and Hester
(2011) support these findings. Moreover, work environment demonstrates a higher
overall relevance (after compensation) for the younger employees (RoZman et al.
2017). One of the reasons for this might be that the ease in handling technology
and the accompanying high speed of communication make the younger generations
seem more demanding. Kanfer and Ackerman (2004) argue in a similar manner:
“The differences in work motivation as adults age pertain mainly to the impact of
age-related changes in competencies and motives on motivational-processing com-
ponents.” Being confronted with new technology can therefore cause a dissonance
between competences and demands, which might lead to behavior aimed at protect-
ing self-concept rather than progression in later stages of life (Kanfer and Ackerman
2004). As these insights are mainly assumptions at this stage, further research on
this topic seems both interesting and necessary.
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Which aspects of new technology influence the individual work organization
and how?

As outlined above, existing research discusses either vague concepts of workplace
design elements or the effects of specific technologies. These mostly include office
design and ICT applications. The motivational impact of other upcoming technolo-
gies lacks scientific understanding and offers a wide field of research opportunities:
production technologies like automation systems or robotics as well as promising
applications of artificial intelligence, like voice recognition systems, personal virtual
assistants, or virtual/augmented reality applications. We believe that these techno-
logical trends have unprecedented qualities. In the era of ‘Industrie 4.0’ and ‘Made
in China 2025, everything is connected and technology is ubiquitous (Brynjolfsson
and McAfee 2016; Cascio and Montealegre 2016; Parker and Grote 2020). While
this leads to a significant increase in collaborative types of work, these new tech-
nologies allow greater opportunities for individualization and autonomous work
organization as well (Brown et al. 2017). The amount and velocity of new skills
needed is greater than ever before (Frey and Osborne 2017; Koetsier 2018; Leopold
et al. 2016). To understand these technologies and how their characteristics affect
work motivation, we suggest further research. Empirical data on different use cases
is necessary.

6 Conclusions

In this paper, we developed a research agenda to include workplace technology
in motivation research. No matter how workplace technologies are defined, many
researchers emphasize the need for individualization. What one employee perceives
as the optimal workplace design might be perceived as dissatisfying to another.
The person-environment fit plays a major role (Samani et al. 2018). The toys vs.
tools approach from Malone and Lepper (1987) and research on the ‘sense of place’
(Miller et al. 2001) shows how technologies can be perceived individually and help
to explain different effects on employees. Current and future technologies provide
individualized solutions and applications, and therefore the opportunity to address
individual needs and motivation in the workplace. The advances in robotics, ICT,
and artificial intelligence can pave the way towards motivational workplace design,
instead of acting only as a restriction to change processes and job characteristics
(Daugherty and Wilson 2018).

The highly volatile job market and fast changing environment pose increasing
uncertainty for individuals and a need for lifelong education. With creative tasks
and knowledge-based jobs on the rise, creativity emerges as an essential require-
ment—employees need to be highly intrinsically motivated to meet these require-
ments (Amabile et al. 1986). Creating a motivating workplace can be a sustainable
investment for a company’s decision maker. Whereas further research is needed, it is
not necessarily the physical environment in itself that might be the motivating fac-
tor, but the way it is perceived and the power to influence it (Brill et al. 1984; Knight
and Haslam 2010) as well as the way it shapes job characteristics and addresses
needs (van der Voordt 2003). Both researchers and managers need to take these
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aspects into account to generate fruitful research and sustainable workplace strat-
egies. Workplace technology needs to be more than just background music in the
future.
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