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Abstract

With the rapid advancement of digital technology, the self-service model has emerged,
introducing a new work model known as digital shadow work (DSW). In this model,
consumers perform tasks traditionally performed by employees, such as item scanning
and self-checkout, without compensation. While this optimizes service processes and
reduces business costs, it raises concerns about consumer rights, work value, and business
sustainability. This study explores the psychological factors that affect consumer partic-
ipation in DSW within self-service environments. Using a grounded theory approach
and semi-structured interviews, the study reveals key psychological drivers under the
dual-system framework. This study’s findings indicate that habitual behavior, impulsivity,
time pressure, technological dependence, social identification, and delayed gratification
significantly affect participation in DSW. Notably, the intuitive system (System 1) plays a
dominant role in decision-making, leading consumers to make quick, automatic choices,
often leaving them unaware of the work involved. By identifying these psychological
factors, this research increases consumer awareness of DSW, promoting self-protection in
self-service contexts. Additionally, understanding decision-making psychology provides
essential insights for companies in non-face-to-face self-service technologies, supporting
sustainable business practices.

Keywords: self-service technology; digital shadow work; dual-system theory; grounded
theory; mixed-method approach

1. Introduction
As self-service technologies (SSTs) have become institutionalized across retail, financial,

and public service sectors, consumers are increasingly embedded in highly technology-
mediated service processes and required to perform operational, verification, and process
management tasks that had traditionally been performed by paid employees [1,2]. Subse-
quent research has further highlighted the expansion of such technology-mediated service
practices in contemporary service environments [3,4]. This transformation has not only
altered modes of service delivery but has also, at a more fundamental level, reshaped
the allocation of work within contemporary service systems [5,6]. Recent studies further
suggest that this shift reconfigures how service-related labor is distributed between firms
and consumers [7]. From a sustainable business perspective, such a reconfiguration of
service processes is often framed as an efficiency-enhancing strategy that reduces labor
costs and resource consumption, thereby contributing to organizational sustainability goals.

J. Theor. Appl. Electron. Commer. Res. 2026, 21, 206 https://doi.org/10.3390/jtaer21070206

https://crossmark.crossref.org/dialog?doi=10.3390/jtaer21070206&domain=pdf&date_stamp=2026-06-30
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/jtaer
https://www.mdpi.com
https://doi.org/10.3390/jtaer21070206


J. Theor. Appl. Electron. Commer. Res. 2026, 21, 206 2 of 22

However, this shift simultaneously redistributes operational labor from firms to consumers,
raising critical questions about the fairness and long-term sustainability of service systems.
Within highly institutionalized self-service environments, a wide range of tasks involving
explicit operational demands and labor are systematically transferred to consumers [8,9],
yet are rarely defined or recognized as “work.” Instead, these tasks are naturalized as neces-
sary components of service use. When performing such activities, consumers are typically
positioned as service participants or technology users rather than as labor contributors.
To capture this phenomenon, prior research has introduced the concept of digital shadow
work (DSW), referring to the unpaid and unrecognized work that consumers must perform
as a necessary part of service use within institutionalized service systems [10–12]. Recent
studies have further examined DSW in technology-mediated service environments and
have explored its implications for consumer participation and service experiences [13,14].
In contrast to broader digital labor research, which focuses on platform-mediated produc-
tion relations, DSW emphasizes the redistribution of labor within service systems and the
invisibility of such work in everyday service practices [12,15]. Related studies have further
examined how such forms of work become embedded in routine service interactions [16,17].

Despite the growing prevalence of DSW at the experiential level, its institutionalized
and concealed nature substantially weakens consumers’ reflection on their own work
roles. Even as self-service processes become increasingly complex, consumers tend to
comply with system instructions and perceive SSTs as efficient and convenient service
options [18,19]. Subsequent studies further confirm similar patterns in technology-based
service-adoption contexts [20,21]. This raises an important sustainability consideration. On
the one hand, consumers’ participation in SSTs contributes to service efficiency, system
scalability, and operational continuity, thereby supporting the economic dimension of
sustainable service systems. On the other hand, such participation may involve increasing
amounts of hidden labor performed without explicit recognition or compensation, raising
concerns regarding fairness and the social dimension of sustainability. In many contexts,
opportunities to refuse or exit institutionalized self-service pathways remain limited, while
the labor embedded in service interactions is seldom recognized as a work contribution [3].
As a result, consumers persistently participate in labor-intensive service arrangements
in the absence of clear awareness, giving rise to a structural tension characterized by the
coexistence of unconscious participation and continuous burden.

In response to this phenomenon, recent research on DSW has made important progress
in both conceptual clarification and measurement development [22]. Prior studies have
identified key experiential dimensions, such as additional unpaid effort and fairness-related
concerns [15,16]. Other work has developed measurement instruments to capture these
perceptions [14,23]. However, existing research has largely focused on construct opera-
tionalization and outcome-oriented analyses linking DSW to psychological responses and
service evaluations [24,25]. Additional studies further reinforce this outcome-oriented ten-
dency [17,26]. Consequently, limited attention has been paid to how consumers gradually
accept and internalize unpaid work requirements during everyday SSTs use.

In everyday service contexts, consumers are increasingly required to perform tasks
that were previously undertaken by service employees. However, while prior studies have
examined the concept and measurement of DSW and its relationships with psychological
responses or service evaluation outcomes, the mechanisms through which consumers come
to accept and repeatedly perform such unpaid tasks remain insufficiently explained. Exist-
ing research has primarily focused on measurement development [15] and outcome-based
analyses [14], as well as outcome-oriented analyses linking DSW to consumer perceptions
and evaluations. However, these approaches provide limited insight into the underlying
decision-making processes that sustain continued participation in unpaid work in everyday
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service contexts. Moreover, the predominance of cross-sectional and variable-centered
methodologies in SSTs and DSW research further constrains the ability to capture the cogni-
tively generative mechanisms through which such participation is formed and maintained.
As a result, the decision processes underlying the normalization of DSW remain relatively
underexplored. Mainstream SSTs research has predominantly relied on cross-sectional
surveys and variable-centered modeling approaches [19,27], which are well suited for
examining attitudinal and behavioral outcomes. However, subsequent studies suggest
that such approaches are less effective in capturing dynamic and routine service interac-
tions [4,9]. Related research further highlights similar limitations in modeling technology
use behaviors [28,29]. Similarly, although DSW research has achieved important progress
in construct development, its analytical focus has not systematically examined consumers’
decision-formation processes, thereby limiting its ability to explain why DSW continues to
be accepted and normalized within highly institutionalized self-service environments.

Against this backdrop, the present study does not seek to introduce a new analytical
lens into an already mature SSTs literature. Rather, it argues that the emergence of the
DSW concept itself necessitates a re-examination of how work transfer and responsibility
allocation embedded in SSTs service models come to be continuously accepted and inter-
nalized by consumers. By focusing on the concrete decision-making pathways consumers
experience during everyday SSTs use, this study advances a deep understanding of DSW,
aiming to explain why and how consumers continue to undertake unpaid work in the
absence of conscious awareness.

Methodologically, the study adopts a sequential mixed-methods design. First,
grounded theory is employed to inductively identify key cognitive and decision-making
mechanisms underlying consumers’ participation in DSW based on real-life self-service
experiences. Subsequently, a quantitative analysis is conducted to examine the relationships
and conditional effects among relevant psychological and contextual factors. Through
iterative movement between theory building and empirical testing, this study does not
take existing measurement instruments or predefined construct structures as its point of
departure. Instead, it begins with situated self-service experiences to reveal how con-
sumers gradually internalize continued compliance with unpaid tasks in everyday service
interactions. In doing so, the study offers a mechanism-level refinement of adoption
and use-centered assumptions in the SSTs literature and provides a more robust expla-
nation of the psychological foundations of unpaid consumer labor in institutionalized
self-service environments.

2. Theoretical Background
2.1. Self-Service Technologies (SSTs)

The concept of SSTs has redefined consumer roles in the service industry by shifting tra-
ditional service delivery tasks from employees to consumers [2]. For example, applications
such as self-check-in/out systems, online shopping platforms, and self-service banking
require consumers to perform tasks such as data entry, product scanning, and order con-
firmation. While this task transfer significantly improves service efficiency and corporate
profitability, it often neglects consumers’ contributions of unpaid work [30,31]. The task
allocation mechanism of SSTs creates implicit task transfer, transforming consumers from
service recipients to service operators. However, due to role ambiguity, consumers are
often unaware that they perform essential operational tasks for the business [32,33]. More
recent studies further suggest that consumers may unconsciously assume responsibilities
traditionally assigned to employees [7,24].

This unpaid work largely stems from consumers’ misperception of task value and
work contribution, as they typically perceive these actions as essential service procedures
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rather than corporate-assigned operational tasks. Additionally, companies retain informa-
tion control when designing SSTs platforms, while consumers are unaware of the internal
mechanisms behind task allocation. This information asymmetry further intensifies con-
sumers’ involvement in DSW [12,13]. Related research also highlights the role of system
design in reinforcing such participation [15]. Consumers performing these tasks are often
guided by interface designs such as task prompts and default options, exhibiting automated
task execution behavior driven by system design.

Although the design of SST environments aims to enhance consumer autonomy
and improve operational efficiency, the psychological processes underlying consumers’
unpaid participation and their routinized work behavior remain insufficiently understood.
First, the SSTs literature has extensively examined the role of technology in improving
service efficiency, convenience, and consumer adoption, providing a strong foundation
for understanding technology-driven service transformation. However, this stream of
research predominantly focuses on outcome-based variables such as satisfaction, adoption
intention, and usage behavior, offering limited insight into how participation is formed
and routinized in everyday service interactions. Second, research on DSW has advanced
conceptual development and measurement construction, enriching the understanding of
consumers’ unpaid work and its impact on attitudes and service evaluations. Nevertheless,
existing studies remain largely outcome-oriented and pay limited attention to the cognitive
processes that sustain continued engagement in unpaid work in the absence of explicit
compensation. Third, from a methodological perspective, prior studies have predominantly
relied on cross-sectional designs and variable-centered approaches. While these methods
are effective in identifying relationships among variables, they are limited in explaining
how participation becomes reinforced and internalized through repeated interactions
in routine service contexts. Taken together, although prior research has advanced both
SSTs and DSW scholarship, it remains insufficient to explain how consumers come to
accept and sustain participation in unpaid work. This limitation highlights the need for a
decision-focused approach that captures the cognitive processes and behavioral patterns
underlying participation in DSW. Building on grounded theory [34], this study employs
semi-structured interviews to explore how such participation becomes routinized and
maintained in SSTs.

2.2. Digital Shadow Work (DSW)

Building on the concept introduced earlier, prior research on DSW originates from
the notion of shadow work proposed by Illich (1981) [11], which emphasizes unpaid and
often invisible activities embedded in institutional operations, with broad implications
for work structures, social equity, and everyday practices. Subsequent developments,
particularly by Lambert (2015) [10], have extended this concept into contemporary digital
contexts, highlighting how consumers increasingly undertake service-related tasks within
technology-mediated systems. Within this stream of research, DSW has been examined in
various SSTs, particularly in early studies focusing on service interaction settings [12,35].
More recent research has further explored its implications for consumer behavior and
service evaluation [16,36]. However, existing studies have largely focused on descriptive
and outcome-oriented perspectives, offering limited insight into the underlying cognitive
processes through which consumers come to accept and sustain participation in unpaid
work within SSTs.

The evolution of DSW research has revealed a fundamental paradox: while consumers
increasingly rely on SSTs for efficiency and convenience, they also take on unpaid work
traditionally performed by service employees. However, this redistribution of labor often
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goes unnoticed, as the widespread adoption of SSTs gradually transfers operational burdens
from businesses to consumers.

The COVID-19 pandemic further accelerated this transformation, driving extensive
use of contactless SSTs [14,15]. Subsequent studies suggest that such changes have further
embedded DSW into consumers’ everyday interactions [17,37]. Despite DSW’s growing
influence on service ecosystems, existing research has made important contributions by
documenting its psychological and emotional consequences, such as cognitive overload,
frustration, and service dissatisfaction. These studies have helped establish DSW as a
meaningful construct in technology-mediated service contexts. However, this stream of
research has primarily adopted an outcome-oriented perspective, largely overlooking the
underlying cognitive and behavioral processes that sustain continued participation. Conse-
quently, limited attention has been paid to how such participation becomes normalized
through everyday service interactions.

Consequently, although prior research has advanced conceptual clarification and mea-
surement development, it remains insufficient in explaining how consumers come to accept
and repeatedly engage in unpaid work within institutionalized self-service environments.

To address this research gap, the present study integrates decision science and behav-
ioral psychology to systematically analyze the cognitive pathways and decision-making logic
underlying DSW. Unlike prior studies relying on descriptive analysis and emotional attribu-
tion, this study emphasizes the psychological drivers of consumer behavior in self-service
environments and explores how social cognition influences decision-making patterns.

By incorporating insights from behavioral psychology and consumer behavior theories,
this study aims to develop an explanatory theoretical model that uncovers the formation
and dynamic evolution of DSW. Rather than merely documenting emotional responses,
it focuses on the cognitive structures underpinning voluntary participation in unpaid
work, thereby deepening understanding of DSW as a socio-technical phenomenon. Table 1
presents a comparative analysis of key DSW studies in SSTs, highlighting differences in
research methods, theoretical foundations, and core findings. This comparison further clari-
fies the unique contributions and theoretical advancements of the present study, reinforcing
its academic significance and originality.

Table 1. Key studies on DSW in SST contexts.

Study Focus of Research Methodological Approach Limitations

[12]

Investigates user behavior mechanisms
in password-resetting contexts through

interview-based analysis from a
shadow work perspective.

Grounded theory

Focuses on a specific service
context, limiting the
generalizability of

findings across broader
SST environments.

[35]

Proposes a self-service model
incorporating DSW, information load,

and system functionality as key
explanatory factors influencing user

fatigue and obsolescence.

Grounded theory

Emphasizes conceptual model
development but provides

limited insight into how user
participation is sustained in real

service interactions.

[37]

Examines how DSW and perceived risk
influence revisit intentions in

fast-food settings, mediated by
attributional processes.

Survey-based approach

Focuses on outcome variables
(e.g., revisit intention), with

limited attention to underlying
decision-making processes.
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Table 1. Cont.

Study Focus of Research Methodological Approach Limitations

[25]

Explores how negative attitudes toward
shadow work affect consumer behavior
in unmanned retail settings, considering

economic, psychological, and
developmental dimensions.

Survey-based approach

Adopts an outcome-oriented
perspective, offering limited

explanation of how
participation in DSW is
formed and normalized.

[15]

Clarifies the conceptual boundaries of
DSW, focusing on perceived mandates,

rewards, and user experiences of
coercion in shared service environments.

Grounded theory

Focuses on conceptual
clarification, with less emphasis

on behavioral processes in
everyday service interactions.

[17]

Analyzes psychological mechanisms
underlying shadow work and their

influence on user emotions and
behavioral responses in SSTs usage.

Grounded theory

Emphasizes psychological
outcomes, with limited attention
to how repeated participation

becomes routinized.

[16]

Investigates the empowerment paradox
in SSTs by identifying cognitive, identity,

and goal tensions associated
with shadow work.

Grounded theory

Focuses on tension
identification, but provides

limited explanation of how such
tensions translate into sustained

behavioral patterns.

2.3. Grounded Theory

This study uses grounded theory [34] to build theoretical frameworks through data-
driven analysis without predefined hypotheses. This approach effectively explores complex
areas like SSTs and DSW, offering deeper insights into consumer decision-making under
technological influence [38]. This perspective is further aligned with dual-system theory,
which has been applied in information systems research to explain technology-related
decision-making behaviors (e.g., [39]).

In SST contexts, consumers often unknowingly perform task transfers, such as self-
checkout and order management, which are embedded in technological interfaces. These
designs subtly guide consumers through service tasks, resulting in role ambiguity and
information asymmetry, and transforming them from service recipients to service opera-
tors [15,40].

Since these dynamics are difficult to quantify with traditional methods, grounded the-
ory’s open coding and iterative analysis are essential. This study conducts semi-structured
interviews to explore decision-making patterns and psychological responses in the DSW
context and focuses on identifying decision drivers [41]. By applying grounded theory,
this research aims to develop a framework that explains consumer task interactions and
reveals hidden work decision-making patterns within digital environments. The findings
will support transparent and fair service system design through theoretical contributions
and empirical insights.

3. Research Methods
3.1. Selection of Interview Respondents

This study investigates the psychological mechanisms underlying consumers’ par-
ticipation in DSW within SSTs, with a particular focus on cognitive processes shaping
participation decisions. To capture consumers’ lived experiences, semi-structured inter-
views were conducted using the interview protocol presented in Table 2, enabling analytical
depth aligned with the research objectives.
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Table 2. Semi-structured interview protocol.

Thematic Area Guiding Questions

Experience with SST Usage Could you describe your prior experience with SSTs? In what
situations do you typically use them?

Motivation for Usage What are the main reasons that lead you to use SSTs instead of
traditional service options?

Perceived Role in Service Delivery
During your use of SSTs, have you ever felt that you were
performing tasks that would normally be handled by
employees? Could you describe such situations?

Perceived Effort and Workload To what extent do you feel that using SSTs requires additional
effort compared to traditional services?

Emotional Responses to Additional Responsibilities
How do you feel when you are required to take on additional
responsibilities in SST environments? What factors contribute
to these feelings?

Normalization of Extra Work Do you perceive this additional effort as a normal part of the
service experience? Why or why not?

Conditions Encouraging Participation What factors make you more willing to engage in these
additional tasks in a self-service context?

Conditions Leading to Resistance
Are there situations in which you choose not to perform
additional tasks in SSTs environments? What influences
these decisions?

Comparison with Traditional Services Compared to traditional service settings, what aspects of SST
usage create inconvenience, confusion, or difficulty for you?

Decision-Making Mechanisms
What factors shape your decision to engage with SSTs? Do you
see this as a voluntary choice or something influenced by
external conditions?

Importantly, this study explicitly focuses on young consumers as the primary research
population, rather than aiming to represent the general population. This design choice is
theoretically and contextually grounded. Young users are among the most active users of
SSTs and digital services and are therefore more directly exposed to the redistribution of
service responsibilities. Focusing on this high-exposure group enhances the observability
of the underlying psychological mechanisms of DSW.

Consistent with grounded theory and mixed-methods research, this study adopts a
theory-driven sampling strategy, prioritizing theoretical relevance and sensitivity to the
phenomenon over statistical representativeness. Accordingly, the sample, which consists
primarily of students, is appropriate for capturing the focal mechanisms under investigation.

At the same time, this study does not seek to generalize findings to the broader
population, and the focus on young consumers represents a deliberate boundary condition
of the research.

Participants were recruited among frequent SSTs users, and data collection proceeded
iteratively following established qualitative research practices [34]. Data collection contin-
ued until theoretical saturation was achieved (n = 14), at which point no substantively new
concepts, categories, or theoretical insights emerged from subsequent interviews. Interview
protocols were developed in English and translated and back-translated to ensure con-
ceptual equivalence. Interviews were conducted in either Chinese or English, enhancing
linguistic clarity and cross-cultural validity.
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The study adhered to established ethical standards for human subject research in
the social sciences. As the study involved minimal risk, anonymous data collection, and
adult participants, formal Institutional Review Board (IRB) approval was not required. All
participants provided informed consent, and their privacy and confidentiality were fully
protected throughout the research process. Participation was voluntary, and respondents
were informed of the purpose of the study and their right to withdraw at any time. The
final sample consisted of 14 Chinese graduate students enrolled in IS-related programs in
South Korea, all of whom were regular SST users with substantial usage experience.

3.2. Data Analysis and Coding Procedures

Data were analyzed using grounded theory methods, following an iterative process of
open coding, axial coding, and selective coding. Interview transcripts were organized and
coded using Atlas.ti. During open coding, interview transcripts were examined line by line
to identify concepts related to consumers’ psychological decision-making in SSTs. These
concepts were grouped into preliminary categories that informed subsequent axial coding.

In the axial coding stage, relationships among categories were examined to identify
patterns linking institutional conditions, technological features, and cognitive responses
associated with participation in DSW. Building on insights from cognitive decision-making
and dual-system perspectives, the analysis further refined these categories into an inte-
grated decision-making structure. Through selective coding, core categories were synthe-
sized into a theoretical model explaining consumers’ participation in DSW. This iterative
process resulted in a grounded theoretical framework that provides a mechanism-oriented
explanation of psychological decision-making underlying DSW in SSTs.

3.3. Findings

This study employed semi-structured interviews to examine the psychological factors
shaping consumer decision-making in SSTs. Using Atlas.ti, 114 initial codes were aggre-
gated into 28 higher-order categories and further integrated into nine core dimensions:
habitual behavior, impulsivity, time pressure, technological dependence, contact avoidance,
social identification, delayed gratification, peer influence, and DSW. Consumer decision-
making emerged as the central theme underlying participation in unpaid work embedded
in SST use.

Habitual behavior reflected automated decision patterns developed through repeated
SST use, characterized by routine and largely unconscious engagement that reduced cog-
nitive effort (Figure 1). Impulsivity captured spontaneous participation in DSW driven
by emotional responses and immediate convenience, while time pressure highlighted the
role of perceived urgency in motivating SSTs selection. Technological dependence indi-
cated psychological reliance on SSTs, whereas contact avoidance described a preference for
minimizing social interaction through self-service. Social identification reflected a sense of
belonging and social recognition associated with normalized SST use, and delayed gratifi-
cation referred to consumers’ willingness to tolerate inconvenience or effort in anticipation
of longer-term benefits. Peer influence further shaped decision-making by normalizing
SST use through others’ behaviors and opinions. DSW was understood as uncompensated
work embedded in SST use and commonly perceived as substituting for tasks previously
performed by service employees, resulting in physical and psychological burdens. Several
respondents noted that SST usage consumed personal time and, in some cases, intensified
time pressure rather than alleviating it. These accounts suggest that, despite being framed
as efficient and convenient, SSTs often embed additional responsibilities that remain largely
unrecognized as work.
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Figure 1. Coding results. Note: Arrows indicate the relationships and directional flow among cate-
gories, and the dashed box represents the conceptual boundary of the digital shadow work process.

Overall, the findings identify a set of interrelated psychological drivers that shape
consumer decision-making and sustain continued participation in unpaid work within
SSTs. Figure 1 summarizes the coding results and illustrates the psychological foundations
of DSW.

Building on the grounded theory findings summarized in Figure 1, this study concep-
tualizes DSW as a central outcome of consumers’ everyday decision-making in institution-
alized SSTs. The qualitative analysis indicates that consumers’ continued participation in
unpaid work is shaped by a set of interrelated psychological drivers, including habitual
behavior, impulsivity, time pressure, technological dependence, contact avoidance, social
identification, delayed gratification, and peer influence. Although these factors were identi-
fied inductively, their patterned co-occurrence points to a structured decision-making logic
underlying DSW participation, rather than isolated behavioral tendencies.

To theorize this logic, the identified drivers were organized using dual-system theory
as an integrative lens. This framework distinguishes between intuitive and automatic cog-
nitive processes (System 1) and reflective and deliberative processes (System 2). Habitual
behavior, impulsivity, time pressure, technological dependence, and contact avoidance
were conceptualized as primarily intuitive mechanisms, whereas delayed gratification
and social identification were understood as reflective processes involving evaluative
reasoning. Peer influence was treated as a contextual factor shaping how both intuitive
and reflective processes translate into participation in DSW. This integration informed
the conceptual model presented in Figure 2, which highlights the asymmetric roles of
intuitive and reflective decision-making in sustaining consumers’ continued participation
in unpaid DSW.

Figure 2. Comprehensive model.
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4. Confirmatory Study
4.1. Dual-System Theory

Dual-system theory, a cognitive psychology framework, suggests that human cogni-
tion and behavior are guided by two interacting systems, commonly referred to as System
1 and System 2 [39,42–44]. System 1 is typically characterized as fast, intuitive, and au-
tomatic, relying on habitual and experience-based responses to manage routine tasks. In
this study, habitual behavior, impulsivity, time pressure, technological dependence, and
contact avoidance are primarily conceptualized as reflecting System 1-dominant processes,
as they involve relatively swift and low-effort cognitive responses. Prior research shows
that habitual actions often occur without conscious reflection [40,45,46], impulsivity and
time pressure favor intuitive processing [47,48], and technological dependence reflects
automatic reactions to digital stimuli [49].

In contrast, System 2 is associated with relatively slower, more deliberate, and analyti-
cal processing, and is more likely to be involved in decision contexts requiring evaluation
of long-term outcomes and social considerations. Delayed gratification, reflecting the
ability to prioritize future rewards, represents a prototypical manifestation of System 2
processing [50]. Social identification, which involves behavioral adjustment based on social
norms and anticipated evaluations by others, can also be understood as involving reflec-
tive cognitive processes, particularly when individuals consciously align their behavior
with perceived social expectations [51]. Overall, System 2 emphasizes conscious control,
long-term benefits, and socially informed evaluation, although its influence often operates
alongside more automatic processes in routine contexts [52–54].

All constructs were measured using multi-item scales adapted from prior studies.
Minor wording adjustments were made to ensure consistency with SSTs. Each item was
assessed using a five-point Likert scale which ranges from one (strongly disagree) to five
(strongly agree). The operational definitions, measurement items, and their sources for
each construct are presented in Table 3, with each construct measured using three items.

Table 3. Operational definitions.

Variable Operational Definition and Measurement Items References

Habitual
behavior

Patterns of automatic and repetitive behaviors exhibited by consumers when
using SSTs in routine service contexts.

[55–57]Using SSTs has become automatic and does not require much consideration
or decision-making.
I use SSTs without consciously thinking about it because it has become a habit.
Using SSTs has become a recurring behavior in my daily life.

Impulsivity

In the context of SSTs, consumers often make shopping or consumption
decisions impulsively or driven by emotions, without prior planning or
deep consideration.

[20,27,29]
I sometimes use SSTs without hesitation.
I use SSTs without planning in advance.
I am more likely to use SSTs when I feel emotionally aroused or stressed.

Time
pressure

Time pressure is often viewed as a psychological tendency for individuals to rely
on intuitive decision-making when constrained by time.

[58–60]I use SSTs when I feel time pressure.
Time constraints lead me to rely on SSTs when making service decisions.
Time pressure prevents me from fully considering other options when deciding
whether to use SSTs.

https://doi.org/10.3390/jtaer21070206
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Table 3. Cont.

Variable Operational Definition and Measurement Items References

Technology
dependence

Consumers’ over-reliance on technology or digital devices for daily needs,
communication, entertainment, and information access.

[61,62]I frequently rely on SSTs in my daily activities.
I feel that I cannot easily do without SSTs.
Not using SSTs makes me feel anxious or uneasy.

Contact
avoidance

Consumer behaviors or tendencies related to contact avoidance or interaction
with others in shopping, consumption, or social situations.

[63,64]I use SSTs to avoid interacting with other people.
Using SSTs helps me avoid anxiety related to social interaction.
SSTs allow me to avoid crowded or socially demanding situations.

Social
identification

Consumers’ perception of themselves as members of a particular social group
and the resulting sense of belonging and identity.

[65–67]Using SSTs is consistent with my personal identity or values.
Using SSTs reflects shared values with members of my social group.
Using SSTs contributes to my acceptance within my social group.

Delayed
gratification

Consumers are willing to delay or sacrifice immediate gratification for greater
long-term rewards or future satisfaction.

[68–70]I continue to use SSTs for future benefits even if it is less convenient than
employee service.
I tolerate difficulties in using SSTs for long-term convenience.
I am willing to keep learning how to use SSTs despite inconvenience.

Peer
influence

Individuals’ purchasing and consumption decisions are influenced by the
opinions, behaviors, and advice of their peers or social network members.

[71–73]I decide to use SSTs because my peers use them.
My peers’ opinions influence my decision to use SSTs.
My peers’ behavior strongly influences my decision to use SSTs.

Digital shadow
work

Consumers’ engagement in unpaid and unrecognized work required for
completing service use tasks within SSTs environments.

[12,17,23,25]Using SSTs requires effort without direct reward.
Using SSTs requires additional effort and time from me.
Using SSTs takes up a significant amount of my time.

4.2. Research Model and Hypotheses

Habitual behavior is defined as automated decision-making formed through frequent
technology use in stable self-service environments, characterized by high automation and
minimal conscious deliberation. Governed by System 1, habits are rapid, intuitive, and often
unconscious [40,55,64,74]. Once established, habitual behaviors become default actions
that reduce cognitive load and limit reliance on System 2’s resource-intensive processing.
Prior research shows that habits shape consumer decision-making by reinforcing repeated
choices and reducing information search [57,70,75,76]. Accordingly, this study proposes
that habitual behavior increases consumers’ participation in DSW.

H1. Habitual behavior positively influences participation in DSW.

Impulsivity is conceptualized within dual-system theory as decision-making driven
by fast, intuitive, and automatic processes when using SSTs. Impulsive decisions are often
emotionally driven and occur without extensive rational evaluation [48,60]. Prior studies
indicate that impulsivity encourages spontaneous technology use and responsiveness to
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immediate gratification rather than long-term evaluation [20,29,61]. As such, impulsivity is
expected to increase consumer participation in DSW.

H2. Impulsivity positively influences consumer participation in DSW.

Within dual-system theory, time pressure functions as a trigger that shifts decision-
making toward intuitive processing. Under conditions of urgency, individuals rely more
heavily on System 1 and reduce deliberate analysis [41,52]. In self-service contexts, time
pressure accelerates decision-making and increases reliance on rapid choices [50,58,59],
thereby facilitating participation in DSW.

H3. Time pressure positively affects participation in DSW.

Contact avoidance is understood as an automatic response aimed at minimizing
social discomfort when interpersonal evaluation is unnecessary. Driven by System 1’s
non-deliberative nature, contact avoidance leads consumers to favor self-service options
over human interaction [77,78]. Prior research shows that such tendencies are associated
with preferences for self-checkout and technology-mediated services [61,62].

H4. Contact avoidance positively affects participation in DSW.

Technological dependence refers to habitual reliance on technology for rapid feedback
and routine usage, reflecting System 1’s automatic and intuitive characteristics [49,53].
Consumers often respond instinctively to digital cues without conscious deliberation [79],
which shapes decision-making and engagement with services [74,80,81].

H5. Technological dependence positively affects participation in DSW.

Delayed gratification reflects consumers’ willingness to prioritize long-term bene-
fits over immediate rewards and is associated with System 2’s conscious and analytical
processing [68]. This orientation encourages thoughtful evaluation and sustained effort,
particularly in adopting technologies that require learning in exchange for future bene-
fits [69,82].

H6. Delayed gratification positively affects participation in DSW.

Social identification refers to consumers’ perception of belonging to a social group
and the alignment of behavior with group norms and social status. This process involves
reflective evaluation of social consequences and identity-related outcomes, characteristic
of System 2 processing [51,65,73,83]. Social identification has been shown to influence
consumer choices through conformity to group expectations [56,84–86].

H7. Social identification positively affects participation in DSW.

Dual-system theory posits that consumer decision-making is shaped jointly by System
1 and System 2. However, routine consumption decisions are often dominated by intuitive
processing, particularly under conditions of stress or limited cognitive resources [46,87].
Heuristics and prior experience frequently guide decision-making, leading consumers to
select satisfactory rather than optimal options [88,89].

H8. System 1 has a greater effect on participation in DSW than System 2.

Peer influence refers to the impact of others’ attitudes and behaviors on individual con-
sumption choices [51,71]. Social identity theory suggests that individuals imitate behaviors
of those they identify with to maintain group membership [72], while normative influence
encourages conformity to group expectations [52]. From a dual-system perspective, System
1 is particularly susceptible to peers’ habitual behaviors, whereas System 2 processes peer
feedback more deliberatively [85].
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H9. High peer influence enhances the positive effect of System 1 on participation in DSW.

H10. High peer influence diminishes the positive effect of System 2 on participation in DSW.

4.3. Respondents’ Demographic Characteristics

An online survey was conducted to examine consumers’ participation in DSW within
SSTs. The target population consisted of consumers with prior experience using SSTs. Data
were collected over a one-week period in November 2023 through an online questionnaire
distributed via university networks and social media platforms. A convenience sampling
technique was employed to recruit respondents who frequently use SSTs. The resulting
sample primarily consisted of young consumers and students who were active users of
SSTs, which is consistent with the study’s objective of examining decision-making patterns
associated with DSW. All participants were informed of the research purpose and the
intended use of the data prior to participation and provided informed consent. A total of
219 responses were collected. After excluding inconsistent responses (n = 5) and ineligible
responses (n = 7), 207 valid questionnaires were retained for subsequent analysis. Although
the sample was appropriate for the research purpose, the predominance of younger and
student respondents may limit the generalizability of the findings to broader consumer
populations. Therefore, the findings should be interpreted primarily within the context of
active SST users. The demographic characteristics of the sample are presented in Table 4.

Table 4. Sample profile.

Dimension Distribution (n, %)

Gender Male 106 (51.21%); Female 101 (48.79%)
Age 18–28: 112 (54.11%); 29–39: 73 (35.26%); 40–50: 19 (9.18%); ≥51: 3 (1.45%)

Occupation Students 154 (74.44%); Employed 32 (15.46%); Not employed 21 (10.14%)
SST usage frequency ≤5/week 157 (75.85%); >5/week 44 (21.25%); <1/week 6 (2.90%)

The statistical analyses were conducted using SPSS 24.0, including reliability and
validity assessment, multiple regression analysis, and moderation analysis.

4.4. Data Analysis and Results

Prior to hypothesis testing, the measurement properties of all constructs were evalu-
ated in terms of reliability and validity. Reliability and convergent validity were evaluated
using Cronbach’s alpha, composite reliability (CR), and average variance extracted (AVE).
As shown in Table 5, the values of Cronbach’s alpha and CR for all constructs were above
the recommended threshold of 0.70, while all AVE values exceeded 0.50. These results
indicate adequate internal consistency and convergent validity.

Table 5. Reliability and convergent validity.

Construct Cronbach’s α CR AVE

Habitual behavior 0.836 0.848 0.631
Impulsivity 0.808 0.832 0.592

Time pressure 0.787 0.824 0.548
Technological dependence 0.829 0.853 0.621

Contact avoidance 0.788 0.819 0.547
Delayed gratification 0.840 0.862 0.648
Social identification 0.804 0.831 0.579

Peer influence 0.800 0.818 0.558
Digital shadow work 0.782 0.823 0.549
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Item reliability was further examined by inspecting standardized factor loadings.
As shown in Table 6, all measurement items loaded strongly on their respective con-
structs, with loadings exceeding the commonly accepted threshold of 0.70, supporting
indicator reliability.

Table 6. Standardized factor loadings.

Construct Item Standardized Loading (λ)

Habitual behavior
HB1 0.815
HB2 0.795
HB3 0.785

Impulsivity
IMP1 0.781
IMP2 0.769
IMP3 0.752

Time pressure
TP1 0.758
TP2 0.742
TP3 0.731

Technological dependence
TD1 0.812
TD2 0.803
TD3 0.781

Contact avoidance
CA1 0.757
CA2 0.748
CA3 0.734

Delayed gratification
DG1 0.829
DG2 0.814
DG3 0.802

Social identification
SI1 0.782
SI2 0.764
SI3 0.746

Peer influence
PI1 0.772
PI2 0.753
PI3 0.739

Digital shadow work
DSW1 0.756
DSW2 0.742
DSW3 0.733

The heterotrait–monotrait ratio (HTMT) was used to examine discriminant validity
among the constructs. As presented in Table 7, all HTMT values remained below the
recommended cutoff value of 0.85, indicating satisfactory discriminant validity.

Table 7. Discriminant validity (HTMT).

HB IMP TP TD CA SI DG PI DSW

HB — 0.423 0.382 0.441 0.358 0.312 0.291 0.332 0.469
IMP — 0.409 0.392 0.348 0.279 0.318 0.341 0.448
TP — 0.479 0.371 0.301 0.269 0.352 0.488
TD — 0.398 0.288 0.262 0.309 0.497
CA — 0.329 0.279 0.298 0.458
SI — 0.339 0.408 0.379

DG — 0.358 0.351
PI — 0.392

DSW —
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Before testing the proposed hypotheses, multicollinearity was examined to ensure
the robustness of the regression analyses. Variance inflation factors (VIF) were calculated
for all independent variables. As presented in Table 8, all VIF values were well below the
conservative threshold of 3.3, indicating that multicollinearity was not a concern.

Table 8. Variance inflation factors (VIF).

Construct VIF

Habitual behavior 1.623
Impulsivity 1.577

Time pressure 1.708
Technological dependence 1.762

Contact avoidance 1.538
Social identification 1.492

Delayed gratification 1.458
Peer influence 1.519

Following these diagnostics, multiple regression analyses were conducted to test
Hypotheses H1–H7, with DSW as the dependent variable. The results indicate that all
proposed predictors exert significant positive effects on DSW participation. Detailed
regression analyses results are shown in Table 9.

Table 9. Regression analysis.

Dependent Variable Independent Variable
B Coefficients SC

t p
B SE β

Digital shadow work

Habitual behavior 0.118 0.050 0.118 2.377 0.018
Impulsivity 0.129 0.048 0.131 2.693 0.007

Time pressure 0.177 0.055 0.163 3.246 0.001
Technological dependence 0.185 0.044 0.200 4.160 0.000

Contact avoidance 0.207 0.051 0.195 4.064 0.000
Delayed gratification 0.111 0.047 0.116 2.357 0.019
Social identification 0.130 0.050 0.131 2.610 0.010

R = 0.429 F = 32.117
R2 = 0.416 p = 0.000

Subsequently, predictors were aggregated into intuitive (System 1) and reflective (Sys-
tem 2) decision-making systems to test Hypothesis H8. Regression results show that both
systems significantly influence DSW participation, with System 1 exhibiting a substantially
stronger effect. The corresponding results are presented in Table 10.

Table 10. Linear regression validation results.

Variable Coefficient Std. Error t-Value p > |t| 95% CI Lower 95% CI Upper

Const. 1.523 0.305 4.990 0.000 0.922 2.123
Intuitive System 1 0.572 0.076 7.509 0.000 0.422 0.722

Const. 3.067 0.197 15.564 0.000 2.679 3.455
Reflective System 2 0.201 0.053 3.776 0.000 0.096 0.305

Finally, moderation analyses were conducted to examine the moderating role of
peer influence (H9–H10). As reported in Table 11, peer influence does not significantly
strengthen the relationship between the intuitive decision system and DSW participation,
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but significantly weakens the relationship between the reflective decision system and
DSW participation.

Table 11. Linear regression results.

Variable Coefficient Std. Error t-Value p-Value

Intuitive System 1 −0.344 0.403 −0.853 0.394
Intuitive System 1xPI 0.149 0.078 1.906 0.058
Reflective System 2 1.283 0.271 4.730 0.000

Reflective System 2xPI −0.246 0.092 −2.669 0.008

5. Discussion and Implications
5.1. Discussion

Building on the empirical results, this study advances the understanding of DSW by
conceptualizing consumer participation as a cognitively normalized outcome of routine SST
use, rather than as a series of isolated or fully deliberative choices. The findings indicate that
participation in DSW is not driven by a single psychological factor or short-term situational
trigger. Instead, it reflects a decision orientation shaped by the combined influence of
multiple psychological mechanisms embedded in everyday interactions with SSTs.

This study further contributes to the literature by positioning itself at the intersection of
shadow work research and dual-system theory in information systems [39], thereby explain-
ing the cognitive mechanisms that sustain consumers’ participation in DSW within SSTs.

Overall, factors associated with low cognitive cost and intuitive decision-making
including habitual behavior, impulsivity, time pressure, technological dependence, and
contact avoidance exert stable and consistently significant effects on DSW participation.
These results suggest that consumers’ engagement in unpaid self-service tasks is not
primarily based on systematic evaluations of effort, fairness, or responsibility transfer.
Rather, participation tends to emerge through experience-based and cognitively efficient
decision patterns, in which familiarity, speed, and convenience guide choices during routine
SST interactions. As a result, unpaid consumer effort becomes integrated into normal
service use, reducing the likelihood that it is consciously recognized or critically assessed.

At the same time, delayed gratification and social identification also exhibit significant,
though comparatively weaker, effects on DSW participation. This pattern indicates that
participation in DSW cannot be understood as entirely automatic or unconscious. Under
certain conditions, consumers may accept additional effort when they anticipate long-term
benefits or when self-service behaviors align with their social identity. However, these
reflective considerations operate within already established usage patterns and remain
secondary within the overall decision-making structure, exerting weaker influence than
intuitive decision factors.

System-level comparisons further clarify this asymmetry. Although both intuitive and
reflective decision orientations significantly affect DSW participation, intuitive processing
plays a more dominant role. This dominance helps explain why DSW is often less likely
to be actively reflected upon or questioned in everyday self-service contexts, even as
task complexity and consumer responsibility increase. Decisions to engage in unpaid
work are thus primarily guided by fast, experience-based judgments rather than sustained
rational deliberation.

Additional insights emerge from the moderation results. Peer influence does not
strengthen intuitive decision patterns, suggesting that once a stable decision path is es-
tablished, judgments regarding DSW participation become relatively insensitive to social
cues. Intuitive decisions are typically formed through repeated experiences and habitual
interactions with SSTs. Once such automatic usage patterns become established, consumers
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tend to rely on familiarity and cognitive efficiency rather than external social influence
when deciding whether to engage with self-service technologies. This finding helps explain
the non-significant effect of H9.

In contrast, peer influence weakens reflective decision orientations, indicating that
shared expectations and observed behaviors may substitute for independent evaluation.
When consumers observe that SST use is common among peers, the perceived need for
careful deliberation about effort, fairness, or responsibility transfer may be reduced. In this
sense, social influence may function as a heuristic cue that simplifies reflective evaluation
rather than reinforcing it. This interpretation is consistent with dual-system theory, which
suggests that external cues may reduce the cognitive effort associated with deliberate
reasoning in routine decision contexts.

Taken together, these findings suggest that within SST usage contexts, consumers’
participation in DSW reflects a decision-making pattern dominated by low cognitive cost
and experience-based processing, supplemented but not overridden by limited reflective
consideration. Participation in unpaid work is neither fully imposed nor entirely the result
of deliberate choice. Instead, it develops through routine interactions with self-service
systems, where efficiency, familiarity, and socially normalized expectations shape consumer
behavior more strongly than explicit evaluations of responsibility allocation.

From a sustainable business perspective, DSW in SSTs can be understood as a form of
consumer participation that supports firm operations. By transferring certain operational
tasks to consumers, such participation contributes to improved efficiency, service continuity,
and the scalability of digital service systems. In this sense, consumers’ unpaid efforts are
functionally embedded within contemporary service infrastructures, enabling firms to
maintain and expand self-service operations. However, this functional perspective should
not be interpreted uncritically. The increasing reliance on consumers’ unpaid efforts raises
important concerns regarding fairness, recognition, and the long-term sustainability of ser-
vice systems. As unpaid participation becomes normalized through repeated interactions,
the boundary between voluntary engagement and structurally induced labor becomes
increasingly blurred. Therefore, DSW should be understood not only as a source of oper-
ational value but also as a site of structural tension within digital service environments,
where efficiency gains coexist with issues of hidden labor and responsibility redistribution.

The findings of this study should be interpreted in light of the characteristics of the
sample. As the respondents were predominantly young consumers and students who
were familiar with SSTs, the identified relationships may be particularly representative of
digitally experienced users. Therefore, the relative importance of factors such as habitual
behavior, technological dependence, and contact avoidance may differ across consumer
groups with varying levels of technological familiarity. Future research should extend
the investigation to broader and more heterogeneous populations to assess the applicabil-
ity and generalizability of the proposed relationships across different demographic and
technological contexts.

5.2. Implications

This study offers important implications for both theory and practice by advancing a
decision-making-focused understanding of consumer participation in DSW. From a theoret-
ical perspective, the findings extend the SSTs and service literature by demonstrating how
the dominance of intuitive decision-making, combined with a constrained role of reflective
cognition, contributes to the normalization of unpaid consumer work. By integrating DSW
with dual-system decision frameworks, the study provides a more nuanced explanation
of how responsibility transfer is sustained through routine self-service interactions rather
than through fully conscious consumer choice.
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From a managerial perspective, the results suggest that efficiency-oriented narratives
alone may be insufficient for understanding and managing consumer participation in
SSTs. Because engagement in DSW is largely shaped by automatic and habitual decision
patterns, interventions based solely on rational choice assumptions may overlook how
service design systematically guides consumer behavior. Organizations may therefore
benefit from transparency-oriented design strategies that increase the visibility of effort
requirements while acknowledging the role of habit formation and intuitive reliance. Such
an approach can help balance operational efficiency with consumer well-being and support
more sustainable self-service relationships.

Overall, these implications underscore the importance of reassessing the psychological
foundations of consumer participation in self-service environments. As digital technologies
continue to expand the scope of unpaid consumer work, understanding the cognitive
decision-making patterns and structures associated with DSW participation becomes in-
creasingly critical for both scholars and practitioners.

5.3. Limitations and Future Research

This study has several limitations that provide opportunities for future research. First,
the empirical analysis was primarily based on a sample of Chinese international students
residing in South Korea. Although this group represents active users of SSTs and is there-
fore well suited for examining the cognitive mechanisms underlying DSW, the relatively
homogeneous nature of the sample may limit the generalizability of the findings. Future
research is encouraged to employ larger and more diverse samples across different age
groups, occupations, and cultural contexts to further validate the robustness and external
validity of the findings. Second, this study does not distinguish among different types
of SSTs. Technologies such as mobile payment systems, self-checkout kiosks, and online
customer service platforms vary in interaction complexity and perceived responsibility.
Future studies could adopt a more fine-grained approach by examining how specific SST
configurations shape consumers’ intuitive and reflective decision processes related to DSW
participation. Third, this study is based on cross-sectional data, which limits the ability to
capture temporal dynamics and causal evolution in consumer decision-making processes.
While the findings provide a mechanism-based and cognitively structured interpretation
of DSW participation, they do not directly observe changes in decision-making over time.
Future research is encouraged to adopt longitudinal or experimental designs to better
examine how decision-making patterns evolve across repeated SSTs interactions.

6. Conclusions
This study contributes to the understanding of DSW by demonstrating that consumers’

participation in unpaid work within SSTs is best understood as a stable cognitive decision
pattern rather than a series of isolated or fully deliberate choices. By shifting the analytical
focus from adoption outcomes to decision-making structures, the study clarifies why
unpaid work participation persists in everyday self-service use, even when consumers
remain only weakly aware of responsibility transfer.

Across qualitative and quantitative analyses, the findings consistently indicate that
intuitive, low-effort decision-making plays a dominant role in shaping participation in DSW,
while reflective reasoning exerts a secondary and constrained influence. This asymmetric
decision structure provides a parsimonious explanation for the persistence and relative
invisibility of unpaid consumer work in routine SST interactions.

Furthermore, this study repositions DSW as a critical outcome of consumer decision-
making in digital service systems and moves beyond purely voluntaristic interpretations of
consumer participation. From a sustainable business perspective, DSW should be under-
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stood not only as unpaid labor but also as a form of consumer participation that functionally
contributes to the efficiency, continuity, and scalability of digital service systems.

At the same time, this dual role underscores a fundamental tension inherent in contem-
porary SSTs, where the functional value generated through consumer participation coexists
with concerns regarding fairness, recognition, and the increasing reliance on unpaid la-
bor. As digital services continue to expand and embed greater responsibility within user
interactions, recognizing this structural tension and its cognitive underpinnings remains
essential for future research on self-service design, responsibility allocation, and sustainable
service systems.
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