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ABSTRACT

Blockchain-enabled services facilitate electronic voting (e-voting) experiences that are secure, immutable,
transparent, and reliable. However, extant research on blockchain-based e-voting services has predominantly
focused on its technical aspects, often overlooking the influence of digital literacy factors (namely, cognitive,
technical, and socio-emotional dimensions) on adoption behavior. This study investigates the effects of these
dimensions of digital literacy on citizens’ adoption intentions, subsequent adoption behavior, and outcome
variables, such as satisfaction and referral behavior, while accounting for the mediating role of perceived trust.
Data were collected from a sample of 315 U.S. voters with experience using blockchain technology via MTurk.
The analysis using SmartPLS revealed that only the technical dimension of digital literacy directly influenced
users’ adoption intentions toward blockchain-based e-voting. However, all dimensions of digital literacy exerted
indirect effects on adoption intentions through perceived trust. Additionally, adoption behavior positively pre-
dicted outcome variables, including satisfaction and referral behavior. These findings advance the theoretical
understanding of blockchain-enabled e-voting services by underscoring the critical roles of digital literacy and
trust in shaping adoption behavior and its outcomes while also offering practical implications for technology
managers and policymakers.

Introduction

Blockchain is a transformative technology characterized by robust
cryptographic features with several societal, environmental, and eco-
nomic implications. As a result, blockchain technology has attracted
significant research and managerial attention (Benchis et al., 2025;
Gorkhali & Shrestha, 2020; Hajian et al., 2025; Shukla et al., 2024).
Blockchain is employed for global payment, digital currency (Bitcoin),
platform-based applications, and smart contracts. Blockchain has been
applied in financial services to ensure reliable and secure transactions,
sharing services (e.g., Uber and Airbnb), credit information manage-
ment to facilitate data transactions and processing, accounting, trade
management to expedite and secure logistics, and the Internet of Things
to enhance decision-making (Benchis et al., 2025; Gorkhali & Shrestha,
2020; Hajian et al., 2025; Hassani et al., 2018; Shukla et al., 2024). Its
adoption varies across industries, and its application to practice remains
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at an early stage of development (Gorkhali & Shrestha, 2020; Saed et al.,
2025; Zhu et al., 2022).

Initially, blockchain technology gained widespread attention as a
platform for virtual currencies such as Bitcoin. Subsequently, scholars
examined its application across various disciplines (e.g., logistics, mar-
keting, and management) as well as its leveraging qualities (e.g., secu-
rity and anonymity) (Benchis et al., 2025; Hajian et al., 2025). Using the
Technology-Organization-Environment framework, Benchis et al.
(2025) compared blockchain adoption across public and private sec-
tors, identifying key drivers such as technological readiness and barriers,
including regulatory challenges. Their study revealed variations in
adoption levels across contexts, offering implications for policy devel-
opment in digital public services, such as electronic voting (e-voting).
E-voting is one of the most prominent applications of blockchain tech-
nology in e-governance (Albashrawi et al., 2025; Benchis et al., 2025;
Gorkhali & Shrestha, 2020). E-voting systems can utilize the key
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properties offered by blockchain, i.e., verification of cryptographic
transactions and transparency of the distributed ledger. These properties
secure privacy and anonymity and provide access to auditable, public,
network-based records. Additionally, risks associated with misuse of
tokens are minimized, while transparency further increases system se-
curity and reliability.

Research suggests that the characteristics and attitudes of end users
are critically important when designing and implementing blockchain-
based applications, such as e-voting. A recent literature review by
Zhu, Bai and Sarkis (2022) found that 24.20 % of the articles analyzed
were specifically related to the adoption of blockchain technology,
aiming at identifying and understanding the determinants influencing
adoption. These factors have been examined across various service
contexts, including healthcare, financial services, supply chain man-
agement, public services (Benchis et al., 2025), e-voting services (), and
remittance services (Abbasi et al., 2025; Albashrawi et al., 2025; Hajian
et al., 2025). Drawing on the Unified Theory of Acceptance and Use of
Technology (UTAUT; Venkatesh, Thong & Xu, 2012), scholars identified
several factors contributing to the adoption of blockchain technologies,
including transparency, convenience, social influence, performance ex-
pectancy, perceived credibility, cost, and effort expectancy. However,
the application of UTAUT and UTAUT2 in blockchain research has
yielded inconsistent findings (Chang et al., 2022; Khazaei, 2020;
Prados-Castillo et al., 2025), suggesting that a single model may not
adequately explain e-voting behavior.

Despite providing some promising results, a deeper understanding of
the determinants and user characteristics (i.e., citizens) that facilitate
and impede adoption of blockchain-enabled services like e-voting is
needed. Most previous research on the use of blockchain has focused on
organizational, technological, environmental, and regulatory factors
that stimulate or inhibit blockchain adoption (Benchis et al., 2025;
Hajian et al., 2025), neglecting to a large degree to investigate how
citizens utilize blockchain-based G2C e-voting service platforms to cast
their votes. Albashrawi et al. (2025) were the first to study digital lit-
eracy as a higher-order mediator of the relationships among UTAUT2
constructs and citizens' intention when using e-voting services. Thus,
how user-level factors, such as digital literacy dimensions (e.g.,
social-emotional, technical, and cognitive abilities), influence adoption
decisions in G2C services remains an understudied topic. To overcome
this deficiency, this study aims to investigate the impact of digital lit-
eracy dimensions (i.e., cognitive, technical, and socio-emotional) on
users' adoption intentions, behavior, and outcome variables (i.e., satis-
faction and referral behavior) mediated by perceived trust.

Digital literacy has received comparatively limited attention in the
business and technology literature. Digital literacy refers to a set of skills
associated with competence and confidence in using digital technologies
for work, leisure, learning, and communication (Eurostat, 2019; Liang
et al., 2025; Ng, 2012). Information technology, information, media,
technological, and visual literacies are all considered components of
digital literacy. The European Commission (2003) characterizes digital
literacy as “fast becoming a prerequisite for creativity, innovation, and
entrepreneurship, and without it, citizens can neither participate fully in so-
ciety nor acquire the skills and knowledge necessary to live in the 21st cen-
tury” (p. 3). Digital literacy “has been one of those key concepts whose
relevancy and weight as a key element for a digital citizenship have shifted
from being recommended to essential” (Pérez-Escoda et al., 2019, p. 233).
Johnson (2019) argued that digital literacy is a significant concern in the
implementation of blockchain-based e-voting, as it may influence citi-
zens’ ability to exercise their democratic rights. Thus, integrating digital
literacy perspectives with technology adoption perspectives may facili-
tate a more comprehensive understanding of blockchain adoption in the
e-voting context and help address previously identified inconsistencies
in the literature.

Digital literacy encompasses socio-emotional, technical, and cogni-
tive competencies in the use of digital technologies (Ng, 2012). How-
ever, research examining the role of these three digital literacy
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dimensions in blockchain-enabled e-voting adoption remains limited.
Furthermore, existing literature examining the outcomes of adopting
blockchain-enabled technologies has primarily focused on organiza-
tional capabilities, sustainability, information processing, and trans-
action costs (Zhu et al., 2022) while overlooking the role of these
technologies in shaping users’ satisfaction with the service experience
and referral behavior. Moreover, the e-voting literature is replete with
discussions of the advantages and disadvantages or risks of
blockchain-enabled systems (Albashrawi et al., 2025), while the ante-
cedents and outcomes of adopting and using these technologies are
overlooked.

While digital literacy reduces functional risks (e.g., difficulty of use),
thereby enhancing technology usage, trust helps to mitigate the
remaining risks (e.g., security threats) and further increases technology
adoption. In the technology acceptance models, digital literacy posi-
tively relates to perceived ease of use and trust, as well as perceived
usefulness (Kim & Eom, 2025). Research has demonstrated that high
digital literacy is related to both low privacy concern and high online
trust, and these directly explain users' intentions to use e-government
services (Benchis et al., 2025). Technological literacy has been identified
as the main driver of trust in e-services (Barisat, 2012). Trust is assumed
as essential for any electronic services since it's a basic element in every
economic or social activity. Therefore, it is a crucial factor in the success
of any electronic services, especially in the blockchain-based e-voting
services. Research shows that a blockchain-based tracing system can
improve management processes and supply chain transparency and thus
increase consumer trust (Wang et al., 2021). For e-voting services, cit-
izens are mainly worried about the privacy of their votes and the
complicated automated processes (Gorkhali & Shrestha, 2020). Because
citizens may be confused about how to use e-voting systems, trust could
be a prerequisite for using a blockchain-based e-voting system.

Although numerous studies have examined the various applications
of blockchain (e.g., Abbasi et al., 2025; Albashrawi et al., 2025), a sig-
nificant gap in research is evident regarding the G2C e-voting domain.
Most of the research conducted in the G2C e-voting context focused
either on technological or organizational perspectives, and little atten-
tion was paid to behavioral outcomes (e.g., user satisfaction and referral
behavior). Crucially, the mediating effect of trust and its relation with
different dimensions of digital literacy (e.g., cognitive, technical, and
socio-emotional) on the adoption of blockchain-based G2C e-voting
services are yet to be researched.

Therefore, the present study aims to investigate the antecedents and
outcomes of adopting blockchain-enabled G2C e-voting service plat-
forms while considering the mediating role of trust. Specifically, the
objectives of this study are as follows: (1) to examine how digital literacy
dimensions influence the adoption of blockchain-enabled technologies
within the G2C e-voting context; (2) to explore how the adoption of such
platforms affects users’ satisfaction and referral behavior; and (3) to
investigate the mediating role of trust between digital literacy and the
adoption of blockchain-enabled e-voting services. To achieve these ob-
jectives, the study integrates digital literacy perspectives (Ng, 2012),
trust theory (Singh & Sirdeshmukh, 2000), and technology adoption
frameworks (Davis, 1989; Venkatesh et al.,, 2012) to propose a
comprehensive conceptual model.

This study contributes to the literature on governmental citizen
services, blockchain-based e-voting, innovation, and services marketing
in several ways. First, the study delineates three dimensions of digital
literacy—namely, cognitive, technical, and socio-emotional—as key
individual-level determinants of blockchain-enabled G2C service adop-
tion, such as e-voting. Second, it identifies trust as the primary medi-
ating mechanism linking citizen capabilities (cognitive, technical, and
socio-emotional literacy) to adoption behavior, thereby offering
deeper insights into trust formation in government-led digital environ-
ments. Third, it extends post-adoption G2C service outcome research by
associating adoption behavior with citizen satisfaction and referral
behavior—outcomes that have been overlooked in prior e-voting
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studies. Fourth, the integration of post-adoption outcomes with tech-
nology adoption perspectives advances the understanding of how G2C
services create value and achieve sustainability. Collectively, these
contributions advance theoretical integration by combining digital lit-
eracy, trust, and technology adoption perspectives, while also providing
practical guidance for innovation managers and policymakers in pro-
moting citizen-centered, trustworthy, and inclusive blockchain-based
public services.

This study proceeds by outlining the conceptual framework and
hypotheses, followed by the research methodology and empirical re-
sults. Finally, it concludes with key findings, implications (theoretical
and practical), limitations, and future work.

Conceptual development — an integrative framework
Blockchain-enabled E-voting as an innovative service

Traditional G2C vote services require people to rely entirely on
electoral authorities for gathering, storing, and tallying votes. E-voting
through the use of blockchain has altered the delivery of G2C services by
employing a decentralized, distributed ledger rather than a central
database to record and store vote details. Citizens are required to put
complete trust in a single entity when using a conventional e-voting
system, whereas blockchain disperses vote details across all network
nodes. Voting data cannot be modified without the consensus of the
entire network. Transparency is achieved as any user on the network can
verify vote tallies, and voter anonymity means vote identity cannot be
determined (Abo-Akleek et al., 2025). These three features, which
distinguish blockchain-based e-voting, have benefits over other public
service models in terms of immutability, process transparency, and voter
anonymity. Blockchain-based e-voting provides four benefits to citizens:
accessibility (enabling remote voting and eliminating geographic bar-
riers), inclusivity (multilingual interfaces and accessibility protocols
extend democratic rights), verifiability (allowing citizens to confirm that
their votes have been accurately counted), and systemic trustworthiness
(where decentralized architectures mitigate single-point-of-failure risks)
trust (Shaikh et al., 2025). A pilot voting conducted in West Virginia that
employed blockchain technology for remote mobile voting showed 99.9
% accuracy without any fraud incidences (Solaiman, 2018), whereas in
the case of Oman using Ethereum-based blockchain voting, the citizens
gave a 100 % verification confidence rate, and the confidence of citizens
in the system rose by 40 % when they were given a chance to verify their
own votes (Shaikh et al., 2025). In view of all this, blockchain-based
e-voting constitutes an advancement of public services with specific
applications and thus an innovative measure to combat fraud, increase
confidence of voters, overcome lack of trust and engagement, single
points of failure, citizen apathy, and central vulnerabilities in the voting
system (Benchis et al., 2025; Shaikh et al., 2025).

Theoretically, the two paradigms of consumers' reaction to in-
novations are resistance and adoption. The resistance to innovation
paradigm explains user characteristics, negative emotions, technology
perceptions, and firm stimuli as factors leading to resistance (Tsiotsou
et al., 2023). Instead, the innovation diffusion paradigm considers the
positive side of adoption and includes well-established models like the
Theory of Reasoned Action, the Technology Acceptance Model (Davis,
1989), and UTAUT (Venkatesh et al., 2012). A recent study has inte-
grated the Technology Acceptance Model with trust theory and the
experience paradox in explaining blockchain adoption for digital natives
by defining trust, perceived utility, and perceived risk as determinants of
blockchain adoption (Prados-Castillo et al., 2025). Among widely
accepted technology adoption models for explaining blockchain adop-
tion, UTAUT was frequently used in blockchain-enabled technology
research (Zhu et al., 2022). However, research on organizations using
UTAUT was unable to provide strong evidence on the acceptance of
blockchain technology in SMEs (Khazaei, 2020) and has questioned its
applicability in e-government services (Dwivedi et al., 2017).
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There is an inconsistency in e-voting adoption research across con-
texts (Chalabi et al., 2025; Zhu et al., 2022). These inconsistencies might
result from unique theoretical issues of the blockchain e-voting services,
like cognitive complexity (citizens must understand decentralized
consensus and cryptographic verification) (Gorkhali & Shrestha, 2020),
duality of trust requirement (trust in the technological architecture and
trust in democratic institutions) (Wang et al., 2021); and digital capa-
bilities obstacles (technical, cognitive, and socio-emotional skills influ-
ence their ability to use the system) (Ng, 2012; Johnson, 2019). These
problems may suggest generic technology adoption models could lack
context-specific individual-level antecedents. Blockchain voting re-
quires certain literacy components different from common perform-
ance/effort expectancy. Therefore, this study adopts individual-level
constructs like digital literacy and trust (Wang et al., 2021) along with
widely established outcomes (adoption intention and adoption) as
dependent variables to explain the use of blockchain technology in
e-voting and its consequences. This research contributes to the e-voting
service adoption theory by extending it to propose that digital literacy
(cognitive, technical, and socio-emotional) is one of the direct ante-
cedents mediated by trust and by providing an explanation for the cit-
izens' adoption behavior.

Digital literacy and its dimensions

Literacy is a fundamental human requirement for realizing demo-
cratic potential by encouraging participation and fostering a robust civic
culture. As political and civic activities shift online, a second-level dig-
ital divide—the disparity in user capabilities—undermines the demo-
cratic potential of the internet. In line with this reasoning, the
advancement of digital literacy reinforces intercultural understanding
and knowledge, participatory civic societies, long-term international
peace, freedom, democracy, and good governance (Julien, 2019). Jaeger
et al. (2012) conceptualize digital literacy as “encompassing the skills and
abilities necessary for access once the technology is available, including a
necessary understanding of the language and component hardware and
software required to successfully navigate the technology” (p. 3). Thus,
Jaeger et al. (2012) adopt a broader perspective by emphasizing that
digital literacy includes both the capacity to access and effectively uti-
lize technology. Digital literacy has also been defined as “critical and
confident use of IS (information systems), including an ability to participate
in social networking applications and in collaborative environments, an
awareness of security threats and risks, and the ability to use IS for creative
and innovative purposes, irrespective of the context” (Ng, 2012, p. 1067).
Subsequently, digital literacy was defined as “a set of knowledge, atti-
tudes, and skills required to gain digital information in an effective, ethical,
and efficient manner” (Julien, 2019). UNESCO (2018) defines digital
literacy as “the ability to access, manage, understand, integrate, communi-
cate, evaluate, and create information safely and appropriately through
digital technologies for employment, decent jobs, and entrepreneurship. It
includes competencies such as computer literacy, ICT literacy, information
literacy, and media literacy.”

Several theoretical approaches to digital literacy have been proposed
over time to facilitate the analysis of different digital competencies
(Table 1). These approaches have primarily concentrated on delineating
the necessary expertise or competencies. For example, the “skills-based
theoretical framework” proposes five key dimensions—photo-visual,
branching, information, reproduction, and socio-emotional—which
were later extended to include real-time thinking (Eshet-Alkalai, 2012).
According to Bawden (2008), digital literacy encompasses skills in on-
line searching, hypertext navigation, knowledge assembling, and con-
tent evaluation. Focusing on Web 2.0 and ICTs, Area and Pessoa (2014)
identified five dimensions of digital literacy: instrumental,
cognitive-intellectual, sociocultural, axiological, and emotional.
Recently, Martinez-Bravo, Chalezquer and Serrano-Puche (2022) used
content analysis of international reference frameworks to identify six
dimensions of digital literacy: cognitive, emotional, critical, operative,
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Table 1
A comparison between digital literacy frameworks.
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Framework Dimensions/Areas Strengths

Limitations Suitability for Our Study

Eshet-Alkalai
(2012)

Photo-visual, branching, information,
reproduction, socio-emotional (later real-
time thinking)

Online searching, hypertext navigation,
knowledge assembling, content
evaluation

Instrumental, cognitive-intellectual,
sociocultural, axiological, emotional

Bawden (2008)
handling

Area and Pessoa
(2012) coverage

Martinez-Bravo Cognitive, emotional, critical, operative,

et al. (2022) social, projective frameworks via content
analysis
Ng (2012) Cognitive (critical thinking/ethics), socio- ~ Parsimonious (three

Tri-Dimensional emotional (communication/safety),
technical (ICT operations/

troubleshooting) trust

Skills-focused, adaptable to
multimedia contexts
Practical for information

Comprehensive Web 2.0/ICT

Derived from global

dimensions), progressive,
balances skills with relational

Narrowly skill-based,
lacks broader socio-
ethical integration
Limited to Web 1.0-era
skills, omits social/
emotional aspects
Overly expansive (five
sets), context-specific to
education

Six dimensions risk
dilution in empirical
application

Requires contextual
adaptation for emerging
tech like blockchain

Useful for technical competencies but
insufficient for trust analysis

Relevant baseline but outdated for blockchain
interactions

Strong socio-cultural fit but less parsimonious
for e-voting focus

Broadly applicable but complex for user-level
digital gap analysis

Optimal: Directly addresses user-level gaps in
blockchain e-voting, linking literacy to trust,
security perceptions, and adoption (e.g.,
Gorkhali & Shrestha, 2020)

social, and projective. Nevertheless, the literature lacks a comprehensive
understanding of the digital literacy dimensions as a universal construct,
largely due to context-specific research (e.g., in education, Ng, 2012; in
Web 2.0 and ICTs, Mohammadyari & Singh, 2015). In addition, Ng's
(2012) tri-dimensional model is adopted in this study due to its
balanced integration of cognitive (e.g., ethical evaluation of block-
chain), socio-emotional (e.g., safe social interactions in decentralized
systems), and technical (e.g., operational proficiency) dimensions,
making it particularly suitable for analyzing second-level digital divides
in service contexts such as e-voting. Compared to more expansive
models (Martinez-Bravo et al., 2022), this framework avoids redun-
dancy while enabling clear links to trust and adaptability to new
literacies—both of which are central to our manuscript (please see
Table 1 for a comparison).

Therefore, the tri-dimensional approach (cognitive, socio-emotional,
and technical dimensions) proposed by Ng (2012) represents a parsi-
monious model of digital literacy. The cognitive component pertains to
critical thinking in the identification, evaluation, and generation of
digital information. It encompasses the capacity to evaluate and select
appropriate technologies, as well as a comprehensive understanding of
the ethical and legal dilemmas associated with their use. The
socio-emotional dimension of digital literacy encompasses the respon-
sible use of the internet for communication, social interaction, and ed-
ucation, while adhering to appropriate language norms, ensuring
personal safety, and identifying potential risks. The technical dimension
encompasses the requisite technical and operational abilities for utiliz-
ing ICT, including the ability to connect and operate input and periph-
eral devices, an understanding of functional components, and
proficiency in troubleshooting. However, identifying the features
driving the digital divide at the user level is essential, particularly in
relation to variations in usage across different applications, such as
blockchain-based e-voting systems.

Previous research has linked computer literacy to voters’ difficulties
in installing and using the e-voting system, as well as to their perceived
trust in its security, vulnerability, and usage intentions (Gorkhali &
Shrestha, 2020). Individual differences in cognitive capacity may ac-
count for variations in digital competencies or dimensions. Digital lit-
eracy is cumulative in nature, as it builds upon previously acquired
expertise and information. In theory, digitally literate individuals are
better positioned to adapt to emerging technologies and acquire new
symbolic languages of communication. Higher levels of digital literacy
facilitate smoother transitions to evolving forms of “new literacies” (Ng,
2012). However, differing levels of competence across these dimensions
may either facilitate or hinder the use and adoption of certain technol-
ogies, such as blockchain-enabled e-voting.

The role of trust in blockchain-based E-voting

Perceived trust is defined as “the psychological state leading to
accepting the vulnerability of a trustor, based on positive expectations of the
trustee’s actions” (Singh & Sirdeshmukh, 2000, p. 154). Trust can be
broadly defined as being a general tendency (dispositional), being a
result of experience (learned), or being dependent on the performance
context (performance-based). Perceived trust in a technology means the
citizen is willing to accept a vulnerability based on a positive expecta-
tion from a technology (e.g., a security, performance, or benevolent
expectation), which has been shown to be multidimensional (compe-
tence, predictability, and integrity) (Schuetz et al., 2025). There are
differences between interpersonal (human to human), institutional
(human to organization), and technological (human to automated sys-
tems) trust, wherein technological trust relates to reliance on a
non-human agent under conditions of uncertainty. Factors that
contribute to technology trust have been shown to be technological (e.
g., usability, reliability, and feedback mechanisms), user-specific (e.g.,
prior experience and self-confidence), and contextual factors (e.g., task
demands) (Schuetz et al., 2025).

There are three different forms of trust in e-voting: institutional,
technological, and process trust, with each form targeting different po-
tential failure points (Prados-Castillo et al., 2025; Shaikh et al., 2025).
Institutional trust focuses on the trust citizens put in electoral authorities
(government, officers, etc.) to have adequate capacity and integrity to
conduct and count votes (Shaikh et al., 2025). Technology trust, on the
other hand, refers to citizen trust in the technology components (cryp-
tography, smart contracts, digital wallets, etc.) to fulfill their pro-
grammed task properly (Oliveira et al., 2017), while process trust
concerns the reliance on the procedural integrity (consensus protocol,
tabulation, auditing procedure, etc.) of the electoral system to ensure
vote accuracy and integrity (Shaikh et al., 2025).

This study operationalizes technology trust (Oliveira et al., 2017) for
multiple reasons. The whole trust landscape of e-voting is redefined by
blockchain as it replaces the human-centered, institutionalized electoral
authorities with decentralized cryptographic mechanisms. Unlike con-
ventional e-voting, which expects citizens to trust one electoral au-
thority, in a blockchain system votes are distributed among multiple
nodes in the network, and only cryptographic mechanisms (zer-
o-knowledge proofs, immutability, etc.) provide assurance of integrity
without any human intervention. In this context, instead of the institu-
tional domain, the technology domain appears to be the source of trust,
making the institutional domain relatively irrelevant, as there is mini-
mal reliance on the central institution and the domain of process trust
more closely relates to system administrators or auditors, rather than the
end-users of the system. Trust in the technology—as citizens trust in
cryptographic mechanisms, smart contracts, and decentralized
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structures to ensure accuracy, security, and transparency of vote
recording—is thus the most relevant and theoretically sound construct
for citizen adoption of a blockchain-based G2C e-voting service.

Immutability serves to ensure verifiability and trust in blockchain-
based e-voting, which addresses and rectifies weaknesses of conven-
tional e-voting systems like vote rigging or coercion via cryptographic
mechanisms such as zero-knowledge proofs. Transparency and audit-
ability are discussed in the literature to be key drivers of trust, whereas
elements like scalability concerns and complexity of user interface can
become deterrent factors that influence end results, like voter turnout.
Literature reviews indicate that trust in technology is one of the most
important determinants of system adoption, as it can foster perceived
integrity, whereas field studies reveal that system interoperability re-
mains a problem (Schuetz et al., 2025).

Hypothesis development

Digital literacy comprises three dimensions (e.g., technical, socio-
emotional, and cognitive), which are specified and examined as ante-
cedents in the proposed conceptual model (Fig. 1). The technical
dimension refers to the possession and application of technical and
operational skills (Ng, 2012) in the use of specific technologies and
services. Technological considerations influencing blockchain adoption
include factors such as technological maturity, complexity, security, and
scalability (Kouhizadeh et al., 2021). Therefore, individuals with higher
levels of digital literacy are expected to possess the necessary skills to
effectively use various technologies. Furthermore, individuals with
higher levels of technical digital literacy are more likely to develop in-
tentions to use and implement blockchain-based e-voting services.
Accordingly, the following hypothesis is proposed:

HI1: Technical digital literacy positively predicts the adoption of
blockchain-enabled e-voting services.

The socio-emotional dimension of digital literacy relates to the
possession of “netiquette” and the ability to understand emotional cues
(Ng, 2012), as well as to receive emotional support from social networks,
including friends, family, tutorial videos, and the internet. The
socio-emotional dimension may be associated with users’ expectations
regarding others’ reactions to their adoption of specific services or
technologies, such as online banking, tourism services (Huang, Tsiotsou

Perceived Trust in

Blockchain e-
voting

Digital Literacy

Technical
Dimension

Adoption
Intention of
Blockchain e-
voting

Cognitive
Dimension

Fig. 1. Study’s Conceptual Model
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& Liu, 2023), and blockchain technology used in supply chain coordi-
nation (Zhu & Kouhizadeh, 2019), management, and data sharing (Ertz,
Maravilla & Cao, 2025). Accordingly, a positive relationship is expected
between the accumulation of favorable viewpoints within users’ im-
mediate social networks and their intentions to adopt
blockchain-enabled e-voting systems. Thus, the following hypothesis is
proposed:

H2: Socio-emotional digital literacy positively predicts the intention to
adopt blockchain-enabled e-voting services.

The cognitive dimension refers to the capacity for critical thinking,
assessing, and creating digital information, requiring individuals to be
proficient in using digital resources and interpreting information
(Huang, Tsiotsou & Liu, 2023; Ng, 2012). Cognitive structures have the
potential to influence the comprehension and integration of knowledge,
which are critical for the adoption of new technologies and services. This
is because such structures facilitate meaning construction, activation of
existing knowledge, and the ability to condense and integrate informa-
tion (Neumeyer et al., 2020). Consequently, individuals with higher
levels of cognitive competencies are more likely to develop intentions to
use blockchain-based e-voting services. Thus, we hypothesize that:

H3: Cognitive digital literacy is positively associated with the intention to
adopt blockchain-enabled e-voting services.

According to Kamarulzaman et al. (2021), technological consider-
ations and the establishment of trust in the implementation of block-
chain technology are related within government organizations. The
technical dimension encompasses knowledge and understanding of
technological concepts and tools. Given the complexity and specialized
nature of blockchain technology, comprehension of the underlying
processes of blockchain-based e-voting systems is more likely among
individuals with higher levels of technical literacy. Such comprehension
can enhance individuals’ understanding of the security, transparency,
and immutability features of blockchain (Gorkhali & Shrestha, 2020),
thereby strengthening their trust in the technology (Wang et al., 2021).
Accordingly, the following hypothesis is proposed:

H4: Technical digital literacy positively predicts citizens’ perceived trustin
blockchain e-voting.

Socio-emotional digital literacy promotes positive online in-
teractions and fosters participant trust (Ng, 2012). Research using the
e-Qual 4.0 scale, which is primarily used to differentiate interactive

Adoption
Behavior of
Blockchain e-
voting

Referral Behavior

Note: The straight lines indicate direct effects, and the dotted lines indicate indirect effects/mediating hypotheses.
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users from non-interactive users based on trust dimensions and empathy
factors in e-government, has found that respect-based relationships and
empathy facilitate the construction of trust (Fawcett et al., 2017).
Exhibition of proper conduct, respect, and empathy in online discourse
and interactions fosters a perception of reliability and security in the
online environment. In blockchain-based e-voting, those who actively
participate in courteous and constructive online discourse are inclined
to place more faith in the integrity and impartiality of the electoral
process. A healthy online environment fosters the facilitation of open
and meaningful discussions and constructive participation, eventually
contributing to the development of a sense of trust. This notion leads to
the following hypothesis:

Hb5: Socio-emotional digital literacy positively predicts citizens’ perceived
trust in blockchain e-voting.

The cognitive dimension of digital literacy includes the acquisition of
knowledge and the comprehension of digital resources. Research in-
dicates a correlation between cognitive biases and individuals' in-
clinations toward e-voting systems, specifically concerning trust, as trust
may be associated with the cognitive state of e-voting electors. Qian and
Papadonikolak (2021) confirmed a positive association between
cognition-based factors and trust in building supply chains facilitated by
blockchain technology. Thus, in blockchain-based e-voting, individuals
with advanced cognitive digital literacy are more inclined to compre-
hend blockchain technology’s underlying principles and mechanics.
This comprehension empowers individuals to grasp the advantages of
blockchain technology regarding its enhanced security measures,
increased transparency, and immutable nature. Through an in-depth
understanding of blockchain technology’s technical intricacies and
fundamental principles, users may cultivate a more profound under-
standing of e-voting processes, fostering heightened levels of perceived
trust. Thus, the following hypothesis is generated:

H6: Cognitive digital literacy positively predicts citizens’ perceived trust in
blockchain e-voting.

Blockchain technology enables the e-voting process to be “detectable
and traceable on the ledger” and reduces the risk of data fraud and
manipulation (Kouhizadeh et al., 2021). Therefore, blockchain tech-
nology may enhance trust among users, which, in turn, can facilitate the
adoption of blockchain-enabled e-voting services (Manrai et al., 2021).
Using UTAUT, Chang et al. (2022) demonstrated the impact of trust
transparency on performance, effort expectation, and social influence,
but they did not validate trust’s influence on behavioral intention. Zhu
et al. (2021) exhibited that trust can significantly determine users’ in-
tentions to embrace e-voting services in developing countries. The
following hypothesis was thus proposed:

H7: Perceived trust positively predicts citizens’ intentions to embrace
blockchain e-voting services.

According to Fishbein and Ajzen (1975), additional evidence is
required to support the notion that a comprehensive assessment of at-
titudes toward an object will consistently and accurately predict a given
behavior. In conjunction with perceived control and standards, attitudes
significantly predict our intentions. Attitudes constitute a central
component of the planned behavior theory in predicting consumer
behavior. Additionally, Fishbein and Ajzen’s (1975) persuasion theory
elucidates the interconnectedness between beliefs, attitudes, intentions,
norms, and actions, positing that an individual’s behavior is contingent
upon their desire to engage in such activity. In line with this reasoning,
research supports an association between positive beliefs and the user
adoption of e-voting websites in Jordan (Alomari, 2016). Therefore, the
following hypothesis was derived:

H8: Citizens’ intention to cast a vote using a blockchain-enabled e-voting
service is positively associated with adopting blockchain-enabled e-voting.

Recent findings support the notion that the use of blockchain tech-
nology across several sectors, such as electronic agriculture, digital
marketing, and the sharing economy, might enhance customer well-
being and happiness (Rabby et al., 2022). Therefore, people who have
embraced blockchain e-voting are more inclined to express satisfaction
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with the e-voting services. Therefore, the following hypothesis can be
generated:

H9: Citizens’ adoption positively predicts satisfaction with the e-voting
service.

Individuals exhibit skepticism toward novel technologies or services.
However, using referral credentials, such as ratings or direct referrals
from acquaintances, can enhance their inclination toward adopting
blockchain technology (Robb et al., 2021). According to Choi (2018),
blockchain technology can enhance users’ loyalty and foster engage-
ment and referral behavior. The study by Mazambani and Mutambara
(2019) explored customer referral behavior concerning the adoption
of cryptocurrencies. Based on their findings, we posit that individuals
who use the blockchain e-voting service are inclined to recommend it to
their acquaintances, such as relatives or family members. The following
hypothesis can thus be generated:

H10: Citizens’ adoption positively predicts referral behavior to adopt a
blockchain-enabled e-voting service.

Since trust can significantly influence users’ adoption in new and
uncertain situations (Koroma et al., 2022), we propose that perceived
trust mediates the relationships between the three dimensions of digital
literacy and citizens’ intention to embrace blockchain-enabled e-voting
services. When trust exists between users and the blockchain e-voting
technology, the users are more likely to adopt this service. For example,
trust in cryptocurrency has been shown to mediate the relationships
between technology attachment and users’ behaviors in the adoption of
blockchain cryptocurrency (Koroma et al., 2022). Wang et al. (2021)
report that while using blockchain technology, consumer trust acts as a
mediator between supply chain transparency and sales and product
returns. Furthermore, trust mediates the relationships between security
and attitude in adopting a blockchain-based system (Shrestha et al.,
2021). The following hypotheses can thus be generated:

H11: Perceived trust serves as a mediator between technical digital lit-
eracy and citizens’ intention to use the blockchain e-voting service.

H12: Perceived trust serves as a mediator between socio-emotional digital
literacy and citizens’ intention to use the blockchain e-voting service.

H13: Perceived trust serves as a mediator between cognitive digital liter-
acy and citizens’ intention to use blockchain e-voting services.

Method
The blockchain-enabled E-voting as the study context

With the rapid advancement of the internet and information
communication technologies, several traditional offline services (e.g.,
voting, mail, and payments) have transitioned to online platforms. E-
voting refers to the process of casting and counting votes electronically,
which is used by electors and election officials (Abo-Akleek et al., 2025;
Shaikh et al., 2025). E-voting allows electors to exercise their voting
rights electronically from anywhere in the world while election officials
collect votes. E-voting saves time and effort and is inclusive, while of-
fering excellent efficiency and flexibility, gaining popularity as an
alternative to traditional voting. In the 2014 State elections in Victoria,
Australia, for example, the vVote verifiable voting technology allowed
blind, partially sighted, and mobility-disabled voters, voters speaking
languages other than English, and voters in distant areas to cast
completely secret votes in a verifiable way (Burton, Culnane &
Schneider, 2016). Such initiatives demonstrate how technologically
mediated voting systems can address accessibility and participation
challenges inherent in traditional electoral processes.

E-voting is an efficient, inclusive, and cost-effective method of
executing a voting procedure using real-time data, requiring high se-
curity. Security is a significant issue in e-voting to ensure the secrecy of
the ballot and the integrity of the election procedure. Therefore, several
e-voting systems have been developed and improved over time. For
example, vVote, Scantegrity, and choreographed distributed electronic
voting using quantum proxy signatures have been developed to
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construct secret electronic voting, protecting the privacy and anonymity
of all electors and guaranteeing unconditional security (Burton, Culnane
& Schneider, 2016). Currently, end-to-end solutions such as vVote and
end-to-end verifiability (ESIV) are gaining attention. ESIV is a computer
security solution specifically built for elections that allows highly reli-
able detection of vote loss, damage, or fraud (Abo-Akleek et al., 2025;
Shaikh et al., 2025).

Moreover, blockchain technologies have been introduced to e-voting
technologies to reduce voter fraud and increase voter access to elections.
Eligible voters can use a computer or smartphone to vote anonymously.
E-voting systems powered by blockchain technologies use an encrypted
key and tamper-proof personal IDs (Prados-Castillo et al., 2025; Shaikh
et al., 2025). These technologies provide robust protection for voter and
server-side security, guaranteeing verifiability, fairness, and immunity
to bribery, coercion, and collusion among election officials. At the same
time, blockchain-enabled e-voting upholds election integrity by main-
taining eligibility, anonymity, privacy, and trust (Gorkhali & Shrestha,
2020).

Given the growing interest in blockchain-based electoral technolo-
gies, blockchain-based e-voting demonstrates its significance by
enabling large-scale, secure, and accessible elections across multiple
countries and high-threat environments. As evidenced by Voatz’s suc-
cessful delivery of 140 elections and service to >5 million voters,
blockchain infrastructure enhances transparency, auditability, and trust
while maintaining the integrity of the election (Voatz, 2024). By
combining blockchain with identity verification and biometrics, such
systems expand voter access through remote, mobile participation
without compromising security. This marks a critical step toward
rebuilding public confidence and modernizing democratic processes
globally.

The study focuses on U.S.based voters for several substantive rea-
sons. The U.S. has one of the most documented case histories of pilots
involving blockchain-enabled e-voting, from nationally publicized ini-
tiatives such as West Virginia's Voatz-powered mobile voting (Solaiman,
2018) to many smaller, local trials, making this an empirically rich and
relevant population for an examination of citizen adoption behavior.
Moreover, the U.S. has reasonable homogeneity in terms of institutional,
regulatory, and technological structures of the electoral process as
compared to voters from different countries with widely different elec-
toral processes and levels of infrastructure, making this a theoretically
acceptable single-country analysis, rather than an indiscriminate
cross-national sample.

Data collection

An online survey method was employed for data collection purposes
during 2024. MTurk was chosen for data collection owing to its estab-
lished validity for technology adoption and behavioral intention studies,
cost-effectiveness, scalability, quality control (>95 % and attentiveness
check), and access to American participants (Aguinis et al., 2021).
Despite the accessibility advantages associated with using MTurk as a
data collection platform and worker diversity, some limitations include
non-attentive respondents, potential bot behavior, and demographic
predominance of technologically fluent populations. To prevent the
possibility of inaccurate responses caused by non-attentive participants,
attentiveness check questions were embedded within the survey, and
any respondents who failed these were excluded from the final analysis.

Blockchain e-voting is still relatively novel and has been introduced
in only a handful of elections, such as in the 2024 Mexican presidential
election, the 2022 Ontario municipal election, the 2019 Denver
municipal election, West Virginia mid-term elections, U.S. mid-term
elections, and certain U.S. general elections (e.g., Presidential 2020
elections and Utah 2020 elections) (Voatz, 2024), and yet large-scale
populations for studying usage are difficult to identify and access.
Thus, data were predominantly gathered from U.S. individuals that have
either voted in a U.S. election or are currently residing in the U.S. and
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are likely to have used blockchain e-voting in their home countries due
to the efficiency that the technology provides in this context. In terms of
context, the United States is suitable for studying adoption of blockchain
e-voting. Not only is the nation equipped with superior digital tech-
nology (95 % broadband penetration), but it has been a frontrunner in
electronic voting innovations such as the blockchain mobile voting pilot
launched by West Virginia to assist overseas military voters in the 2018
elections using Voatz technology. This experience, combined with
existing federal discourse (e.g., UOCAVA reforms), renders the voting U.
S. population as the most ideal candidate to explore individual adoption
of blockchain e-voting compared to less developed contexts.

Prior to data collection via M-Turk, a power analysis was carried out
in G*Power (Faul et al., 2007) to calculate the minimum sample size
required for testing the proposed model (Fig. 1). The analysis revealed
that 129 respondents are required to produce a power of 0.95 for a
medium effect size (0.15), alpha = 0.05, and four predictors, which are
the variables included for the PLS-SEM analysis. A purposive sampling
method was used to determine the relevant population experience and
background knowledge relevant to blockchain e-voting and e-voting
technology to be utilized in this study. Although this approach cannot
result in a statistically representative sample of the U.S. voter popula-
tion, it is a justified and methodologically sound approach that targets
individuals who have relevant personal experience of the phenomenon
in question, which is blockchain e-voting, a rather specific and devel-
oping concept that is likely to be encountered only by a limited subset of
the population at this stage. The sampling methodology applied for this
research, thus, falls under a purposive, criterion-based approach and not
a probability or population-representative-based approach. To this ef-
fect, participants must: 1) reside in the U.S. and have cast a vote using a
blockchain e-voting system to ensure experience with the technology
and to provide contextual validity; 2) have voted at least once in a
blockchain e-voting system to serve as a criterion screening for user
experience with the technology; and 3) fall within generations X, Y, or Z
that have been more exposed to e-voting technologies and applications.
The following standard description was used to brief all participants
prior to the survey to achieve conceptual alignment: “Blockchain-based
e-voting is defined as a secure online voting system using blockchain tech-
nology. Its main features and benefits are the following: (1) Vote immuta-
bility: vote contents can no longer be altered after they have been added to the
blockchain, (2) Transparency: vote totals are publicly auditable without
revealing how each individual voted, (3) Voter anonymity: voter identifica-
tion and ballot are kept separately using cryptographic principles, and (4)
Decentralization: the blockchain system is not controlled by a single entity.”
Overall, 315 valid responses were obtained through M-Turk, and the
descriptive information of the participants is provided in Table 2 below.

The data for the study were obtained from a single source, making it
crucial to accurately identify common method bias (CMB). To address
CMB from single-source data, we conducted Kock’s (2017) full collin-
earity test using SmartPLS 4.0, which is used to calculate full collinearity
VIFs for all latent variables by regressing each against all global model
predictors (Kock, 2017; Hair et al.,, 2022). All full collinearity VIFs
ranged from 1.42 (socio-emotional literacy) to 2.87 (adoption inten-
tion), well below the conservative threshold of 3.3, confirming no CMB
or pathological collinearity.

Measurement model

The items used to examine the dimensions of digital literacy (e.g.,
technical, socio-emotional, and cognitive) were adapted from a study by
Ng (2012) and modified in the context of blockchain e-voting. The items
covering the aspect of perceived trust from the study of Oliveira et al.
(2017), adoption intention from a study by Venkatesh et al. (2012),
adoption behavior from a study by Ramirez-Correa et al. (2019), satis-
faction with the e-voting service from a study by Lee et al. (2002), and
referral behavior from a study by Abbasi et al. (2022) were taken and
modified from the current study’s perspective (Appendix). It is
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Table 2
Respondents’ profile.
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Respondents’ Profile Percentage ( %)

Internet Use Percentage ( %)

Gender Internet Experience

e Male 55.2 e 1-5years 14.0

e Female 44.8 e 6-10years 48.3

Age e 11-15years 24.8

e Generation Z (16-25years) 60.4 e 16-20years 8.3

e Generation Y (26-40years) 20.6 e Above 21years 4.7

e Generation X (41-55years) 19.0

Education Hours connected to the internet

e High school/Diploma/A-Level 9.8

e Undergraduate 44.4 e 1-6hrs 18.7

e Masters PhD 45.4 e 7-12hrs 64.4

e Others 0.3 e 13-18hrs 15.9

Employment e 19-24hrs 0.9

e Employed 92.7

e Freelancing 2.5

e Unemployed 1.3

e Student 1.3

e Business 2.2

Table 3
Measurement Model.

Study’s Constructs, Items loadings

Technical Dimension of Digital Literacy adapted Ng (2012) from a=0.76; rho_A = 0.77; CR=0.85; AVE=0.59

DL.TD1: I know how to vote using a blockchain e-voting service. 0.84
DL.TD3: I keep up with important technology/updated features of blockchain e-voting service. 0.76
DL.TD4: I have the technical skills to use blockchain e-voting service to cast a vote. 0.71
DL.TD5: I have good blockchain-enabled e-voting service skills to cast a vote. 0.75

Social-emotional Dimension of Digital Literacy adapted from Ng (2012) a=0.63; rho_A = 0.64; CR=0.84; AVE=0.73

DL.SE1: Regarding the blockchain e-voting service, I can get help from friends, family, tutorial videos, and the internet. 0.88
DL.SE2: Blockchain e-voting service enables me to cast a vote without hassle. 0.83

Cognitive Dimension of Digital Literacy adapted Ng (2012) from a=0.69; rho_A = 0.70; CR=0.87; AVE=0.77

DL.CD1: I am confident I can vote with my blockchain e-voting service skills. 0.89
DL.CD2: I am familiar with issues (technology complexity or failure and internet connection) related to using blockchain e-voting services. 0.86

Perceived Trust adapted from Oliveira et al. (2017) a=0.81; rho_A = 0.81; CR=0.88; AVE=0.64

PTrus1: I think I can trust using blockchain e-voting service to cast a vote. 0.80
PTrus2: Blockchain e-voting service can be trusted to cast a vote faithfully. 0.77
PTrus3: In my opinion, casting a vote through a blockchain e-voting service is trustworthy. 0.78
PTrus4: I value the reliability of the blockchain e-voting service for casting my vote. 0.84

Adoption Intention adapted from Venkatesh et al. (2012) a=0.79; rho A = 0.79; CR=0.88; AVE=0.71

AIl: I intend to continue using blockchain e-voting services to cast a vote in the near future. 0.87

AI2: 1 will always try to use blockchain e-voting services to cast my vote. 0.78

AI3: 1 plan to continue using blockchain e-voting services when casting a vote. 0.87

Adoption Behavior adapted from Ramirez-Correa et al. (2019) a=0.77; rho_A = 0.78; CR=0.87; AVE=0.69

AdoptB1: When casting a vote, I tend to use a blockchain e-voting service to cast a vote. 0.86
AdoptB2: On average, I spend a lot of time using blockchain e-voting services. 0.76
AdoptB3: I would take advantage of using a blockchain e-voting service to cast a vote. 0.86

Consumer Satisfaction adapted from Lee et al. (2002) (*single item scale includes the value of 1)
How do you generally feel about using a blockchain e-voting service to cast a vote? Please indicate your satisfaction level with the e-voting service. 1
Referral Behavior adapted from Abbasi et al. (2022) (*single item scale includes the value of 1)

Referral: I recommend blockchain e-voting services to my friends and relatives.

important to note that, given the purposive sampling criterion requiring
all participants to have prior experience with blockchain-based e-voting,
the study operates within a post-adoption framework. Accordingly,
adoption intention captures citizens’ continued use intentions—that is,
their forward-looking willingness to use the system in future
elections—while adoption behavior reflects self-reported actual use
during their prior voting experience. This sequencing is consistent with
post-adoption models in which continued use intention, shaped by
accumulated experience and trust, serves as a psychological antecedent
to sustained behavioral engagement (Venkatesh et al., 2012;
Ramirez-Correa et al., 2019).

Partial least squares structural equation modeling (PLS-SEM) was
employed to test the proposed research model using SmartPLS 4.1.1.7.
PLS-SEM was chosen over covariance-based SEM (CB-SEM) due to its
suitability for the study’s objectives (prediction-oriented research), data
characteristics, and flexibility in emerging research contexts (Hair et al.,
2022). The study aimed to examine novel and underexplored

relationships and mediation effects using an exploratory and predictive
approach rather than strict theory confirmation (Aw et al., 2023).
Additionally, two constructs (e.g., satisfaction and referral behavior)
were measured using single-item indicators. While CB-SEM typically
requires multiple indicators per latent construct for model identification
and reliable estimation, PLS-SEM can accommodate single-item con-
structs when they are conceptually concrete and well-defined (Hair
et al., 2022). Furthermore, PLS-SEM imposes fewer distributional as-
sumptions and is appropriate for survey data that may deviate from
multivariate normality, while emphasizing explained variance and path
coefficient estimation. Accordingly, the analysis followed a two-stage
approach, which comprises the assessment of the measurement model
and the evaluation of the structural model.
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Table 4
Discriminant validity (HTMT) analysis.
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Adoption Behavior Adoption Intention DL>CD DL>SE DL>TD Trust Referral Satisfaction with e-voting
Behavior
Adoption Behavior
Adoption Intention 0.85
DL>CD 0.53 0.61
DL>SE 0.64 0.55 0.44
DL>TD 0.76 0.82 0.71 0.61
Trust 0.76 0.88 0.67 0.61 0.90
Referral 0.46 0.50 0.45 0.48 0.67 0.66
Satisfaction 0.66 0.61 0.55 0.52 0.65 0.67 0.34

with e-voting

Note: DL>CD-Cognitive Dimension of Digital Literary; DL>SE-Social emotional dimension of digital literacy; DL>TD-Technical dimension of digital literacy.

Results
Estimating the measurement model (Reflective models)

The study model, illustrated in Fig. 1, comprised exclusively reflec-
tive constructs. According to Hair Jr et al. (2022), the reliability and
validity of reflective constructs should be assessed using previously
established reliability indicators (e.g., Cronbach's alpha, composite
reliability, and Dillon-Goldstein's rho values should be between 0.60 and
0.70). Convergent validity, measured through the average variance
extracted (AVE), should exceed 0.50. As shown in Table 3, all reflective
constructs in this study met or surpassed the recommended threshold
values for both reliability and validity.

In addition, discriminant validity using the heterotrait-monotrait
(HTMT) ratio was also assessed. HTMT ratios of 0.90 or lower are suf-
ficient for establishing the absence of discriminant validity concerns.
The HTMT ratios confirmed that the study model is free of any
discriminant validity concern, as shown in Table 4.

Estimating the structural model

After estimating the reflective measurement model, we moved for-
ward to estimate the structural model for hypothesis testing, as shown in
Fig. 1. Using SmartPLS 3.3.9, we tested the proposed hypotheses using
the bootstrap distributions of 10,000 subsamples and discussed the
findings in Table 4. The findings revealed that the technical dimension
of digital literacy, with a t-value of 3.070, a p-value of 0.000, and an
effect size of 0.060, is an important antecedent for the adoption inten-
tion of blockchain e-voting services. Thus, H1 is supported. However,
the socio-emotional and cognitive dimensions of digital literacy fail to
influence voters’ intention to adopt blockchain e-voting directly. Hence,
H2 and H3 are not supported. By contrast, the digital literacy di-
mensions comprising technical, socio-emotional, and cognitive posi-
tively impact voters’ perceived trust in blockchain e-voting and
indirectly affect voters’ adoption intention of blockchain e-voting;

therefore, H4, H5, H6, and H7 are supported. Adoption intention, with a
t-value of 13.730, p-value of 0.000, and an effect size of 0.800, also
positively explains voters’ adoption behavior of blockchain e-voting,
which subsequently plays a positive role in predicting voters’ satisfac-
tion with the e-voting service, with a t-value of 11.100, a p-value of
0.000, an effect size of 0.510, and referral behavior with a t-value of
6.700, a p-value of 0.000, an dan effect size of 0.190. These findings
confirm hypotheses H8, H9, and H10. Furthermore, R? and Q2 were used
to assess our model's explanatory and predictive (in-sample) power.
According to Table 5, the R? and Q2 values for perceived trust are 0.540
and 0.340, respectively; for adoption intention, they are 0.550 and
0.380; for adoption behavior, they are 0.440 and 0.300; for satisfaction
with the e-voting service, they are 0.340 and 0.330; and for referral
behavior, they are 0.160 and 0.150. According to the findings, the study
model has adequate explanatory and predictive power.

Next, we estimated the mediating mechanism of voters’ perceived
trust in blockchain e-voting between digital literacy dimensions (e.g.,
technical, socio-emotional, and cognitive) and adoption intention. To
test the mediating hypotheses, we examined the indirect effect alongside
a bias-corrected confidence interval to accept or reject the hypothesis.
SmartPLS 3.39 was employed to test the mediating hypotheses, and the
results presented in Table 6 demonstrated that all mediating hypotheses,
H11, H12, and H13, are significant and supported (Fig. 2).

Using PLSpredict, we estimated the items of endogenous constructs
(e.g., perceived trust, adoption intention, adoption behavior, satisfac-
tion, and referral behavior). We compared the PLSpysg value to the
standard (i.e., LMgymsg). The predictive strength is considered strong if
the items have exclusively negative values in the outcome variables;
medium if 50 % or more of the items have negative values; and low if
>25 % or at least one of the items has negative values. Table 7 dem-
onstrates that adoption intention has a high prediction, perceived trust
has a medium prediction, whereas adoption behavior has a low pre-
diction. No prediction was recorded for satisfaction and referral
behavior, but all outcome variables attained predictive power because
Q? values exceeded zero.

Table 5
Structural Model (Direct Effects/Hypotheses).
Direct Hypotheses/Effects Original Sample Sample Mean Standard Deviation T Statistics (|O/ P f2 R Q2
) ) (STDEV) STDEV|) Values Square
H1: DL.TD -> Adoptl 0.236 0.236 0.078 3.044 0.001 0.056
H2: DL.SE -> Adopt] 0.066 0.068 0.058 1.127 0.130 0.008
H3: DL.CD -> Adoptl 0.073 0.075 0.064 1.132 0.129 0.008
H4: DL.TD -> Trust 0.555 0.553 0.087 6.365 0.000 0.444
H5: DL.SE -> Trust 0.152 0.156 0.068 2.252 0.012 0.041
H6: DL.CD -> Trust 0.171 0.173 0.057 2.974 0.001 0.046  0.543 0.515
H7: Trust -> Adoptl 0.478 0.472 0.084 5.667 0.000 0.231 0.548 0.416
H8: AdoptI -> AdoptB 0.665 0.665 0.050 13.630 0.000 0.795  0.443 0.339
H9: AdoptB -> Satisfaction with e- 0.580 0.580 0.052 11.166 0.000 0.506 0.336 0.246
voting
H10: AdoptB -> Referral Behavior 0.399 0.398 0.060 6.603 0.000 0.189  0.159 0.180

Note: AdoptB-Adoption Behavior; AdoptI-Adoption Intention.
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Table 6
Mediation results.
Indirect Effects/Hypotheses Original Sample Sample Mean Standard Deviation T Statistics (|O/ PValues 5.00%  95.00 %
(0) o) (STDEV) STDEV/)
H11: DL.TD -> Trust -> Adoption 0.265 0.261 0.064 4171 0.000 0.167  0.378
Intention
H12: DL.SE -> Trust -> Adoption 0.073 0.074 0.034 2.131 0.017 0.025  0.138
Intention
H13: DL.CD -> Trust -> Adoption 0.082 0.082 0.032 2.546 0.005 0.038  0.144
Intention
Perceived Trust in
B Blockchain e-voting
Digital Literacy
Technical Satisfaction with e-
Dimension
-'._ Adoption Intention Adoption Behavior
Soci . Emotional H2 (113, 0.13) DTS g (13.63, 0.00) of Blockchain e-
Dimension voting voting
Cognitive
Dimension Referral Behavior
Fig. 2. Structural model results.
in an e-learning context and has profound implications for G2C digital
;‘zlssle Z service delivery. These results suggest that individuals could be more
t. - . - .
predic open to using new government services, given that they are provided
Construct Items Q’predict  PLS- LM_RMSE  PLSSEM- with the technical and operational capacity to operate on platforms
SEM_RMSE ixsﬁﬁ powered by new technologies such as blockchain e-voting. Highly
digitally literate citizens are more likely to understand the use of tech-
Adoption All 0.315 0.728 0.74 —0.012 nology and digital environments and be very comfortable/at ease when
Intention working on government digital platforms. Thus, the citizens, who have a
AI2 0.227 0.862 0.877 -0.015 . o i . ’ o
AI3 0.333 0.717 0.728 _0.011 more profound understanding of digital tools, are likely to use digital
Adoption AdoptB1 0.251 0.806 0.805 0.001 platforms without any hesitation. In the case of blockchain e-voting
Behavior technology, a cornerstone G2C service, people who have higher tech-
AdoptB2 0.185 0.866 0.882 —0.016 nical digital literacy are more likely to feel at ease with the technology
AdoptB3 0.257 0.808 0.799 0.009 . ) . . . .
Trust PTrusl 0.289 0.716 0.718 -0.002 involved, including the voting platform and associated digital interfaces.
PTrus2 0.297 0.757 0.758 ~0.001 This perceived competence and comfort level increase their likelihood of
PTrus3 0.365 0.714 0.711 0.003 adopting and utilizing blockchain e-voting services.
PTrus4 0.357 0.768 0.748 0.02 In contrast, the study results suggest that the socio-emotional
Satisfaction Satisfaction  0.246 0.706 0.644 0.062 . . .. . . o
with E- dimension of digital literacy is not significantly related to the adop-
voting tion of blockchain e-voting services (H2 rejected). This finding aligns
Service with those of Jain et al. (2022) and indicates that individuals with
Referral Referral 0.179 0.777 0.696 0.081 “netiquette” to interpret emotional cues (Ng, 2012) and seek emotional
Behavior support from friends, family, tutorial videos, and the internet do not
necessarily adopt blockchain e-voting services. A possible reason could
Discussion be that individuals may need more support for e-voting services among

The study findings indicate that the technical dimension of digital
literacy is positively associated with the adoption of blockchain e-voting
services (HI supported). This finding is consistent with Ng’s (2012)
research on the significance of the technical dimension of digital literacy
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their friends and family. Furthermore, blockchain e-voting services may
not require substantial socio-emotional literacy to influence adoption
intentions directly. Unlike specific social platforms or online commu-
nities that heavily rely on emotional connections and support, block-
chain e-voting, as a critical G2C democratic service, usually takes place
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privately and primarily focuses on the technical aspects of voting
integrity, transparency, and security. Consequently, the socio-emotional
dimension of digital literacy may have limited relevance regarding
blockchain e-voting services. This difference is important for digital
transformation projects in the public sector because it shows that civic
participation services may have different adoption dynamics than digital
platforms aimed at consumers.

The lack of relationship between cognitive digital literacy and
adoption of blockchain e-voting services (H3 is rejected) contradicts Ng’s
(2012) findings in the e-learning context. The rationale might be that the
cognitive dimension focuses on analytic ability, information evaluation,
and integration of information. As blockchain technology is a highly
technical one based on cryptography, consensus algorithms, and
distributed ledger (@lnes et al., 2017), people may find it difficult to
grasp its complexity, explaining the weak correlation between cognitive
digital literacy and adoption of blockchain e-voting services. Complexity
might act as a barrier to adoption despite cognitive digital literacy. This
issue is an obstacle for the public digital transformation process, as if the
citizens cannot fully understand G2C service technology even with a
high level of analytical and evaluative skills, they might be reluctant to
engage. Another possible explanation might be that access to compre-
hensive and easily understandable information about blockchain tech-
nology and its application in e-voting may be limited. The cognitive
dimension of digital literacy relies on the availability of relevant re-
sources and educational materials that enable individuals to acquire
knowledge and understand new technologies (Tomczyk et al., 2020). If
there is a lack of accessible information or if available resources are too
technical or challenging to comprehend, individuals may struggle to
develop the necessary cognitive understanding of blockchain e-voting,
leading to a diminished connection between cognitive digital literacy
and adoption intentions. These findings suggest that government digital
transformation initiatives should invest in public education and acces-
sible documentation to demystify complex technologies and enhance
citizen digital literacy. The study findings regarding the socio-emotional
and cognitive aspects of digital literacy indicate that their role in
adoption  intentions of  blockchain-enabled services is
context-dependent.

As expected, the three dimensions of digital literacy (i.e., technical,
cognitive, and socio-emotional) are positively associated with perceived
trust (H4, H5, and H6 supported). Specifically, the technical dimension
of digital literacy encompasses skills and competencies related to the use
of technology and its operation. Individuals who are digitally literate
can operate digital services, understand technical concepts, and use
digital platforms effectively. Technical skills and knowledge allow in-
dividuals to develop perceived trust in digital systems, and by extension,
perceived trust in blockchain e-voting. Their familiar and comfortable
interactions with technology can foster their trust in the blockchain e-
voting service, assuring them of its security, authenticity, and proper
functioning.

The cognitive dimension of digital literacy relates to analytical un-
derstanding, information evaluation, and knowledge assimilation. In-
dividuals who possess high cognitive digital literacy are able to critically
analyze the information, comprehend the technical dimension of
blockchain e-voting, make cognitive judgments, and be conscious of the
system's advantage and benefit in voting. The socio-emotional dimen-
sion of digital literacy refers to interpersonal relations that individuals
can establish online, emotions people can understand and control while
interacting with others in online settings, and social interaction skills on
digital platforms. These individuals can have meaningful interactions
online, share support, and form social connections that can foster trust in
the system of blockchain e-voting. The cognitive interaction people have
and the information they get can lead to a perception of higher trust in
the blockchain e-voting system.

The study findings indicate that, for achieving public digital trans-
formation, perceived trust is the factor that connects individuals' digital
literacy with their decision to engage with government digital services.
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Governments implementing G2C digital services must recognize that
building citizen trust requires simultaneous attention to technical
accessibility, transparent information provision, and community
engagement—each connected to different dimensions of digital literacy.

As for the mediation effects, perceived trust mediates the relation-
ships between three dimensions of digital literacy (i.e., technical,
cognitive, and socio-emotional) and the adoption intentions of block-
chain e-voting services (H11, H12, and H13 supported). The research
findings suggest that perceived trust bridges the three dimensions of
digital literacy and the adoption intentions of blockchain e-voting ser-
vices. This finding is particularly important to justify the insignificant
relationship between the socio-emotional dimension of digital literacy
and the adoption of blockchain e-voting services, as the connection
between them is established through perceived trust. A possible expla-
nation is that the mediation effect of perceived trust is validated through
the emotional closeness and connection aspect of digital literacy, which
allows users’ emotional support to increase the trust level and further
facilitate the adoption of blockchain e-voting services. These results
align with those of previously published studies where perceived trust
was discovered to act as a mediator in the connection between
emotional support and behavioral intention in a social commerce
context (Al-Tit et al., 2020). This mediation effect has substantial im-
plications for public digital transformation. It suggests that even when
citizens lack strong socio-emotional engagement with G2C services,
their trust in these services—built through technical competence and
reliable information—can facilitate adoption. Therefore, governments
should prioritize trust-building mechanisms that work across multiple
dimensions of digital literacy.

Similarly, the finding that perceived trust mediates the relationship
between the cognitive dimension of digital literacy and the adoption of
blockchain e-voting services is particularly crucial in understanding the
significant relationship between these two variables. Through the
mediating role of perceived trust, the way the cognitive dimension
indirectly affects the adoption of blockchain e-voting services may be
explained. The cognitive dimension of digital literacy might not directly
affect the adoption of blockchain e-voting services; however, it indi-
rectly influences people's judgment and choice through perceived trust.
The link between the cognitive dimension of digital literacy and
perceived trust indicates that greater cognitive digital literacy can foster
individual acceptance towards the technology behind blockchain e-
voting and, consequently, increase perceived trust towards the system. A
higher level of perceived trust will, in turn, enhance the individual's
intention to adopt blockchain e-voting services, as they are more
confident and secure when using it to vote. In other words, while the
cognitive dimension may not directly influence adoption intentions, it
indirectly shapes individuals’ perceptions and beliefs through perceived
trust, ultimately impacting their intentions for blockchain e-voting
adoption. This finding aligns with that of Punyatoya (2019), who
demonstrated that both cognitive and affective trust serve as mediators
between website-related factors (such as quality, security, and reputa-
tion) and customer satisfaction, which, in turn, enhances loyalty in-
tentions in online retailing. The study results on digital literacy’s
technical, socio-emotional, and cognitive elements reveal that their in-
fluence on adopting blockchain-enabled services is context-dependent,
with trust being a vital prerequisite for developing these intentions.

As expected, perceived trust is positively associated with the inten-
tion to adopt blockchain e-voting services and the adoption behavior of
blockchain e-voting services (H7 and H8 supported). The findings are
consistent with those of Queiroz and Wamba (2019), who found that
trust is a vital indicator of behavioral intention for blockchain adoption,
and Nath et al. (2022), who found that perceived trust is significantly
related to the adoption of blockchain in the apparel logistics network. By
trusting the blockchain e-voting service, uncertainty can be minimized,
and transparency can be empowered. These results emphasize that in the
public digital transformation context, establishing and sustaining citi-
zens’ trust in G2C services should not only be a related issue but also a
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determining factor for both democratic participation and effective ser-
vice provision in government.

In addition, the results show that using a blockchain e-voting service
will increase e-voting satisfaction and referral intention (supported H9
and H10), confirming previous research findings (Manrai et al., 2021).
The convergence between the study findings and prior research inves-
tigating technology and service adoption demonstrates generalizability
across contexts. Moreover, the results are significant in public digital
transformation, as satisfied citizens of G2C services could become ad-
vocates of e-government services, influencing others and thus
strengthening citizens’ usage behavior of digital services.

Overall, these findings indicate that once citizens use the blockchain
e-voting system, they tend to experience satisfaction from using the
service and are inclined to make recommendations to their friends and
relatives. When individuals choose to adopt the blockchain e-voting
service, they tend to be satisfied with the e-voting experience. This
adoption of blockchain e-voting means that individuals consider this
service as beneficial, trustworthy, and useful. Further, the findings in-
dicates that adoption of blockchain e-voting is not limited to personal
use but can lead to recommendations to friends and relatives. Once
citizens use the blockchain e-voting service, they have a greater ten-
dency to propose using the service to their friends and relatives.
Therefore, positive word-of-mouth would help promote digital trans-
formation, suggesting that the implementation of G2C services can
enhance the self-reinforcing effects of public adoption of these services.

Implications
Theoretical implications

This research offers several important theoretical contributions to
the literature on governmental citizen services, blockchain-based e-
voting, innovation, and services marketing. The study provides a theo-
retically significant advancement in understanding technology adoption
within G2C services by integrating three distinct theoretical traditions:
digital literacy theory, trust mechanisms, and technology adoption
perspectives. The research expands the notion of e-government service
adoption (Benchis et al., 2025) by illustrating how digital literacy and
trust collaboratively reduce domain-specific risks in critical citizen in-
teractions, such as blockchain e-voting. In government, literacy helps
people use complicated systems (like cryptographic verification), which
makes it easier for them to do their jobs. Technology trust, on the other
hand, helps people deal with institutional uncertainties such as data
sovereignty, making them more likely to use decentralized platforms
instead of centralized bureaucracy. This two-part system improves G2C
service design models, such as blockchain e-voting, that are sensitive to
vulnerabilities.

The study makes a critical contribution by demonstrating that
generic technology adoption models require substantial modification for
complex, decentralized systems like blockchain e-voting. For example,
while UTAUT assumes that performance expectancy, effort expectancy,
social influence, and facilitating conditions operate uniformly across
contexts (Venkatesh et al., 2012), this research shows that blockchain
adoption in the G2C context requires context-specific individual-level
characteristics as primary antecedents. Furthermore, the finding that
only technical digital literacy directly predicts adoption intention while
cognitive and socio-emotional dimensions fail to have direct effects
challenges UTAUT's universalistic assumptions. This suggests that
generic technology acceptance frameworks must be augmented with
domain-specific competency measures when applied to technologies
requiring specialized knowledge of cryptographic principles and
decentralized architectures. Thus, understanding blockchain e-voting
services requires integrated theoretical perspectives (digital literacy +
trust + technology adoption outcomes) rather than a single generic
model.

Additionally, the results enhance digital literacy from a marginal
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variable into a key theoretical construct explaining technology adoption
behavior in G2C services. By following Ng's (2012) three-dimensional
framework, the study identifies that digital literacy in G2C services
acts as an enabler of trust formation instead of a direct antecedent of
adoption intention. This difference is theoretically meaningful because
whereas technical digital literacy has a direct impact on adoption
intention (i.e., those users with technical expertise are likely to adopt the
system), the cognitive and socio-emotional components have an impact
on adoption intention through the mediation of perceived trust. Theo-
retically, this finding suggests that capability and confidence are distinct
psychological constructs; a user's competence (technical skills) may
directly lead to his intention, whereas cognitive understanding and the
emotional response toward the technology may lead to intention only
when they contribute to citizens' confidence (trust) in the system.

By positioning digital literacy in G2C services as an important
antecedent, the study links to the broader theoretical constructs of
digital divide and digital citizenship (Prez-Escoda et al., 2019). Our
findings that technical literacy plays the most direct effect on adoption
intention imply that a second-level digital divide—inequality in
knowledge and skill to use a system, rather than a first-level digital
divide—equality in the ability to access a system—is likely to be more
relevant in the adoption of sophisticated technology applications like
blockchain-based e-voting. The implication for democratic theory
(Benchis et al., 2025; Shaikh et al., 2025) is that if blockchain e-voting is
inclusive, a government should be concerned not only about access is-
sues but also about competency levels to ensure that vulnerable people
with low technical literacy will actually benefit from these technologies.

Our study confirms trust as a significant mediator of all three di-
mensions of digital literacy toward adoption intention, demonstrating
trust as the key psychological construct linking citizen capabilities to
behavioral intentions in G2C services. It shows a significant deviation
from traditional technology adoption models (Venkatesh et al., 2012),
since trust is not explicitly tested as a mediator in previous studies. The
direct impacts of the three dimensions on adoption intention, mediated
through perceived trust, show what might be called a
"capability-confidence-intention" pathway. This implies that by having
competence in digital literacy, users build their confidence in using the
technology effectively; this confidence in turn helps them to determine
to adopt the technology. In the case of blockchain e-voting, it helps to
answer citizens' legitimate concern about cryptographic security and the
integrity of their votes (Abo-Akleek et al., 2025) without depending
solely on their technical expertise.

Furthermore, we treated trust as technology trust (Oliveira et al.,
2017), instead of institutional or process trust. This operationalization
t is theoretically significant because technology such as blockchain can
reduce or substitute the roles of human institutions and processes with
cryptographic security and guarantee. Thus, trust is shifted from trusting
an institution to trusting an algorithm and cryptographic certainty. This
contributes to the broad theoretical literature of trust in that different
technological frameworks might be defined with different theoretical
understandings of trust. Traditional e-voting systems demand institu-
tional trust, whereas blockchain e-voting requires technology trust.

Finally, by treating blockchain e-voting (Benchis et al., 2025; Shaikh
et al., 2025) as a G2C service, this study enriches both the literature of
services marketing and public management in how digital literacy af-
fects citizens' participation, satisfaction, and continued use of digital
public services, in the sense that digital literacy influences citizens'
intention to adopt technology and their satisfaction with it by providing
technology trust. It indicates that for public-sector innovation, where
institutional trust level is generally high, technology trust is indeed an
essential component connecting citizen readiness to behavior outcomes.
Adoption intention and satisfaction are employed as outcome variables
in this study to reflect the behavior after adoption for
blockchain-enabled G2C services; thus, the multi-layer behavior anal-
ysis reflects a more profound understanding of the post-adoption
behavior.



R.H. Tsiotsou et al.
Practical implications

In addition, the findings provide valuable practical implications that
benefit governments, policymakers, innovators, and technology man-
agers in understanding the impact of digital literacy dimensions. The
findings of this research provide actionable insights for designing
effective G2C services during public digital transformation. First, gov-
ernments must prioritize technical accessibility and user interface
design, recognizing that technical digital literacy is the strongest direct
predictor of service adoption. Second, trust emerges as the critical
mediating mechanism across all dimensions of digital literacy, requiring
governments to invest in transparency, security assurance, and clear
communication about service functionality. Third, understanding that
adoption leads to satisfaction and positive referral behavior suggests
that early adopter experiences are a crucial investment in the successful
implementation of flagship G2C services, which can catalyze broader
digital transformation. Finally, the context-contingent nature of
different digital literacy dimensions in predicting adoption suggests that
a one-size-fits-all approach to public digital service design is insufficient;
instead, governments should employ segmented strategies that account
for varying citizen digital capabilities while maintaining universal
accessibility standards.

For instance, governments should pay more attention to accommo-
dating channels that increase citizens' technical literacy, which is the
most influential factor in adopting and using blockchain e-voting. While
the other two dimensions of digital literacy, namely, socio-emotional
and cognitive, are essential, they must be associated with trust and
context (e.g., e-learning and e-voting). Thus, trust can be a proxy for
signifying digital literacy that could lead to broader adoption and
engagement in using blockchain e-voting. Moreover, when promoting a
blockchain-enabled service, emphasis should be given to the digital
literacy aspect(s) relevant to the specific context, and efforts should be
directed to its/their enhancement.

Furthermore, the results of this research may offer valuable insights
to enhance the design, advancement, and deployment of blockchain-
based e-voting technology. Specifically, these findings can inform the
incorporation of elements that promote information assessment,
knowledge absorption, emotional intelligence, and social and technical
abilities in the system. Integrating such elements into the blockchain e-
voting system would facilitate its acceptance and increase its usage
intention.

In addition, since governments and firms must evaluate the use of
blockchain e-voting services, two factors must be assessed regularly:
service satisfaction and referral behavior. Such factors would most often
provide more confidence in deploying blockchain e-voting to a large-
scale population. Overall, government officials can work with industry
experts to develop a comprehensive strategy aimed at improving digital
literacy across the public sector and raising the trusting atmosphere
around blockchain e-voting to boost its adoption and usage.

Limitations and future research recommendations

Although the study produced significant results on citizens’ attitudes
toward new technologies in e-voting, it has several limitations. First, this
research gathered data solely from U.S. participants, hence constraining
the applicability of the results to the country’s unique socio-cultural,
technological, and political milieu. The comparatively elevated digital
adoption rates and e-governance infrastructure in the U.S. may not
accurately reflect nations with varying digital maturity, cultural per-
ceptions of technology-government interactions, or electoral system
frameworks. The cultural elements within the U.S., such as low uncer-
tainty avoidance and high individualism, may influence the digital lit-
eracy and trust relationship more strongly compared to collectivist and
high uncertainty-avoidance nations. Future studies should replicate and
extend these findings to other nations—especially those where block-
chain e-voting is widely adopted (e.g., Estonia, Switzerland, and Sierra
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Leone)—to determine the cross-cultural generalizability of this frame-
work. Cross-national comparative studies can provide particular insight
into the ways in which institutional context affects the relationships
among digital literacy, trust, and adoption behavior.

Second, though MTurk allowed us to reach a heterogeneous popu-
lation on the internet, it likely disproportionately selected digitally
literate, computer-savvy individuals, leading to self-selection bias. Self-
selection bias was exacerbated by our decision to use purposive sam-
pling to recruit participants that had some level of prior interaction with
the system of blockchain-based e-voting, which intrinsically excludes
voters who had never experienced such systems. As such, this sample
cannot represent the average U.S. voter, and the findings should be
understood as such. Future studies using a probability-based sampling
frame or alternate panel providers (e.g., Prolific) can help ensure greater
external validity and provide a sense of how the findings compare across
all levels of the population. Third, though purposive sampling can offer
theoretical relevance in the study of the experiences of the sample
population, it restricts the generalization of the findings across the full
U.S. voting population. Specifically, our sampling criteria (U.S. residents
with experience with blockchain-based e-voting, reporting a basic level
of comfort and familiarity, and belonging to Gen X, Y, or Z) excluded
older Americans (Baby Boomers), rural populations, and low internet
penetration individuals, which could be considered groups that may be
more susceptible to institutional trust and digital literacy barriers.
Future research must actively include such segments in order to provide
a comprehensive picture of adoption dynamics.

Fourth, despite ensuring that participants had experience with
blockchain-based e-voting and providing participants with a standard
description of the technology, this study did not explicitly ask partici-
pants to elaborate on the degree to which they were aware of the specific
workings of the blockchain utilized for the particular election in ques-
tion. Future research should examine to what extent (if any) election
authorities inform their voters of the features of blockchain-based e-
voting (e.g., through training materials or interface design) and whether
this level of contextual knowledge influences the way digital literacy
relates to adoption behavior. Fifth, the e-voting service used in the
context of the study is inadequate to address all of blockchain technol-
ogy’s complicated principles and concerns. We solely prioritized digital
literacy competencies and trust in our research since these are crucial
factors among the unique qualities of blockchain. There are unresolved
concerns with blockchain technology that we have yet to account for,
such as security and transparency. Furthermore, considering the psy-
chology of voters, experimental designs could be used in the future to
capture the psychological changes in individuals before and after using
blockchain-enabled e-voting. Also, the study did not consider de-
mographic differences, given that younger generations are more profi-
cient in using new technologies. Thus, future research should examine
the influence of demographics on blockchain adoption in e-voting.
Furthermore, larger samples, data from other countries, or e-voting
settings (e.g., unions and universities) could help replicate and confirm
current findings.

Ethics approval

All procedures performed in studies involving human participants
were conducted in accordance with the ethical standards of the insti-
tutional and/or national research committee, as well as the 1964 Hel-
sinki Declaration and its subsequent amendments or comparable ethical
standards.

Informed consent

Informed consent was obtained from all participants whom we
reached out for data collection.



R.H. Tsiotsou et al.
Availability of data

Data is made available upon a reasonable request.

CRediT authorship contribution statement

Rodoula H. Tsiotsou: Writing — original draft, Conceptualization.
Amir Zaib Abbasi: Project administration, Methodology, Formal anal-
ysis. Lin Li: Conceptualization. Mousa Albashrawi: Writing — review &
editing.

Declaration of competing interest
All authors declare that they have no conflicts of interest.

Acknowledgement

The authors would like to express their sincere gratitude to King
Fahd University of Petroleum & Minerals (KFUPM), Dhahran, Saudi
Arabia, for the generous financial support that made this research
possible. This study was supported under grant number INFE2113.

References

Abbasi, A. Z., Bashir, S., Albashrawi, M., & Ting, D. H. (2025). Blockchain enabled e-
voting system adoption: Examining the mediating role of perceived transparency.
Journal of Asia Business Studies, 19(3), 660-683. https://doi.org/10.1108/JABS-06-
2024-0304

Abbasi, A. Z., Hussain, K., Kaleem, T., Rasoolimanesh, S. M., Rasul, T., Ting, D. H., &
Rather, R. A. (2022). Tourism promotion through vlog advertising and customer
engagement behaviours of generation Z. Current Issues in Tourism, 26(22),
3651-3670. https://doi.org/10.1080,/13683500.2022.2144156

Abo-Akleek, F., Mowafi, M., Tagieddin, E. S., & Shatnawi, A. S. (2025). Leveraging
blockchain for robust and transparent e-voting systems. Digital Government: Research
and Practice. https://doi.org/10.1016/j.csa.2025.100086

Aguinis, H., Villamor, I., & Ramani, R. S. (2021). MTurk research: Review and
recommendations. Journal of Management, 47(4), 823-837. https://doi.org/
10.1177/0149206320969787

Albashrawi, M., Abbasi, A. Z., Li, L., & Rehman, U. (2025). Adoption of blockchain e-
voting service: Digital literacy as a mediating mechanism. Information Systems
Frontiers, 27(4), 1555-1576. https://doi.org/10.1007/s10796-024-10532-8

Alomari, M. K. (2016). E-voting adoption in a developing country. Transforming
Government: People, Process and Policy, 10(4), 526-547. https://doi.org/10.1108/TG-
11-2015-0046

Al-Tit, A. A., Omri, A., & Hadj, T. B. (2020). The driving factors of the social commerce
intention of Saudi Arabia’s online communities. International Journal of Engineering
Business Management, 12, 1847979019899746.

Area, M., & Pessoa, T. (2012). From solid to liquid: New literacies to the cultural changes
of web 2.0. Comunicar, 19(28), 13-20. https://doi.org/10.3916/C38-2012-02-01

Aw, E. C. X., Tan, G. W. H., Chuah, S. H. W., Ooi, K. B., & Hajli, N. (2023). Be my friend!
Cultivating parasocial relationships with social media influencers: findings from PLS-
SEM and fsQCA. Information Technology & People, 36(1), 66-94.

Barisat. (2012). The relationship between the national culture and the implementation of
the e-voting system. International Journal of Innovation, Management and Technology,
3(6), 811-815.

Bawden, D. (2008). Origins and concepts of digital literacy. In C. Lankshear, & M. Knobel
(Eds.), Digital literacies: Concepts, policies and practices (pp. 17-32). Peter Lang
Publishing.

Benchis, M. P., et al. (2025). Comparative analysis of blockchain adoption in the public
sector. Journal of Innovation & Knowledge, 10(4), Article 100746. https://doi.org/
10.1016/j.jik.2025.100746

Burton, C., Culnane, C., & Schneider, S. (2016). vVote: Verifiable electronic voting in
practice. IEEE Security & Privacy, 14(4), 64-73. https://doi.org/10.1109/
MSP.2016.69

Chalabi, M. H., Mohamed, H., & Al-Nidawi, W. J. (2025). E-Voting Systems Adoption by
Voters in Developing Countries: A Literature Review and Analysis. TEM Journal, 14
(4), 3514.

Chang, M., Walimuni, A. C. S. M., Kim, M. C., & Lim, H. S. (2022). Acceptance of tourism
blockchain based on UTAUT and connectivism theory. Technology in Society, 71,
Article 102027. https://doi.org/10.1016/j.techsoc.2022.102027

Choi, J. (2018). Modeling the integrated customer loyalty program on blockchain
technology by using credit card. International Journal on Future Revolution in
Computer Science & Communication Engineering, 4(2), 388-391. ISSN: 2454-4248.

Davis, F. D. (1989). Perceived usefulness, perceived ease of use, and user acceptance of
information technology. MIS Quarterly, 13, 319-340. https://doi.org/10.2307/
249008

Dwivedi, Y. K., Rana, N. P., Janssen, M., Lal, B., Williams, M. D., & Clement, M. (2017).
An empirical validation of a unified model of electronic government adoption

14

Journal of Innovation & Knowledge 17 (2026) 101053

(UMEGA). Government Information Quarterly, 34(2), 211-230. https://doi.org/
10.1016/j.giq.2017.03.001

Ertz, M., Maravilla, J. M. B., & Cao, X. (2025). Prosumer: A new approach to
conceptualisation. Journal of Innovation & Knowledge, 10(1), Article 100653. https://
doi.org/10.1016/j.jik.2025.100653

Eshet-Alkalai, Y. (2012). Thinking in the digital era: A revised model for digital literacy.
Issues in Informing Science and Information Technology, 9, 267-276. https://doi.org/
10.28945/1621

European Commission. (2003). eLearning: Better eLearning for Europe. Office for Official
Publications of the European Communities.

Eurostat. (2019). Digital literacy. Glossary. https://ec.europa.eu/eurostat/statistics-expla
ined/index.php?title=Glossary:Digital_literacy.

Faul, F., Erdfelder, E., Lang, A. G., & Buchner, A. (2007). G* Power 3: A flexible statistical
power analysis program for the social, behavioral, and biomedical sciences. Behavior
Research Methods, 39(2), 175-191.

Fawcett, S. E., Jin, Y. H., Fawcett, A. M., & Magnan, G. (2017). I know it when I see it:
The nature of trust, trustworthiness signals, and strategic trust construction. The
International Journal of Logistics Management, 28(4), 914-938. https://doi.org/
10.1108/1JLM-11-2016-0268

Fishbein, M., & Ajzen, L. (1975). Belief, attitude, intention, and behavior: An introduction to
theory and research. Addison-Wesley.

Gorkhali, A., Li, L., & Shrestha, A. (2020). Blockchain: A literature review. Journal of
Management Analytics, 7(3), 321-343. https://doi.org/10.1080/
23270012.2020.1801529

Hair, J. F., Hult, G. T. M., Ringle, C., & Sarstedt, M. (2022). A primer on partial least
squares structural equation modeling (PLS-SEM) (3rd ed.). Sage.

Hajian, A., Rezaeinejad, S., Rayman, K., & Khorsandroo, S. (2025). An innovative supply
chain solution for information management in cyber resilience: Blockchain
technology. Journal of Innovation & Knowledge, 10(4), 100744. https://doi.org/
10.1016/j.jik.2025.100744

Hassani, H., Huang, X., & Silva, E. (2018). Banking with blockchain-ed big data. Journal
of Management Analytics, 5(4), 256-275.

Huang, T. L., Tsiotsou, R. H., & Liu, B. S. (2023). Delineating the role of mood
maintenance in augmenting reality (AR) service experiences: An application in
tourism. Technological Forecasting and Social Change, 189, Article 122385. https://
doi.org/10.1016/j.techfore.2023.122385

Jaeger, P. T., Bertot, J. C., Thompson, K. M., Katz, S. M., & DeCoster, E. J. (2012). The
intersection of public policy and public access: Digital divides, digital literacy, digital
inclusion, and public libraries. Public Library Quarterly, 31(1), 1-20. https://doi.org/
10.1080/01616846.2012.654728

Jain, G., Kamble, S. S., Ndubisi, N. O., Shrivastava, A., Belhadi, A., & Venkatesh, M.
(2022). Antecedents of blockchain-enabled e-commerce platforms (BEEP) adoption
by customers: A study of second-hand small and medium apparel retailers. Journal of
Business Research, 149, 576-588. https://doi.org/10.1016/j.jbusres.2022.05.041

Johnson, D. (2019). Blockchain-based voting in the US and EU constitutional orders: A
digital technology to secure democratic values? European Journal of Risk Regulation,
10(2), 330-358. https://doi.org/10.1017/err.2019.40

Julien, H. (2019). Digital literacy in theory and practice. In M. Khosrow-Pour (Ed.),
Advanced methodologies and technologies in library science, information management,
and scholarly inquiry (pp. 2243-2254). IGI Global. https://doi.org/10.4018/978-1-
5225-7659-4.ch003.

Kamarulzaman, M. S., Hassan, N. H., Bakar, N. A. A., Maarop, N., Samy, G. A. N., &
Aziz, N. (2021). Factors influencing blockchain adoption in government
organization: A proposed framework. In International Conference on Computer &
Information Sciences (ICCOINS) (pp. 366-371). IEEE.

Khazaei, H. (2020). Integrating cognitive antecedents to UTAUT model to explain
adoption of blockchain technology among Malaysian SMEs. JOIV: International
Journal on Informatics Visualization, 4(2), 85-90. https://doi.org/10.30630/
joiv.4.2.362

Kim, S. J., & Eom, J. (2025). Applying the technology acceptance model to predict digital
therapeutics use in South Korea: The roles of digital literacy, online information
trust, and privacy concern. Digital Health, 11. https://doi.org/10.1177/
20552076251408866

Kock, N. (2017). Common method bias: A full collinearity assessment method for PLS-
SEM. In H. Latan, & R. Noonan (Eds.), Partial least squares path modeling. Cham:
Springer. https://doi.org/10.1007/978-3-319-64069-3_11.

Koroma, J., Rongting, Z., Muhideen, S., Akintunde, T. Y., Amosun, T. S., Dauda, S. J., &
Sawaneh, 1. A. (2022). Assessing citizens’ behavior towards blockchain
cryptocurrency adoption in the Mano River Union states: Mediation, moderation role
of trust and ethical issues. Technology in Society, 68, Article 101885. https://doi.org/
10.1016/j.techsoc.2022.101885

Kouhizadeh, M., Saberi, S., & Sarkis, J. (2021). Blockchain technology and the
sustainable supply chain: Theoretically exploring adoption barriers. International
Journal of Production Economics, 231, Article 107831. https://doi.org/10.1016/].
ijpe.2020.107831

Lee, D. J., Sirgy, M. J., Larsen, V., & Wright, N. D. (2002). Developing a subjective
measure of consumer well-being. Journal of Macromarketing, 22(2), 158-169.
https://doi.org/10.1177/0276146702238219

Liang, Y., Chen, R., Hong, H., Li, S., & Han, L. (2025). Shaping digital entrepreneurial
intention in higher education: The role of entrepreneurship education, creativity,
and digital literacy among Chinese university students. Journal of Innovation &
Knowledge, 10(5), Article 100788. https://doi.org/10.1016/].jik.2025.100788

Manrai, R., Goel, U., & Yadav, P. D. (2021). Factors affecting adoption of digital
payments by semi-rural Indian women: Extension of UTAUT-2 with self-
determination theory and perceived credibility. Aslib Journal of Information
Management, 73(6), 814-838. https://doi.org/10.1108/AJIM-12-2020-0396


https://doi.org/10.1108/JABS-06-2024-0304
https://doi.org/10.1108/JABS-06-2024-0304
https://doi.org/10.1080/13683500.2022.2144156
https://doi.org/10.1016/j.csa.2025.100086
https://doi.org/10.1177/0149206320969787
https://doi.org/10.1177/0149206320969787
https://doi.org/10.1007/s10796-024-10532-8
https://doi.org/10.1108/TG-11-2015-0046
https://doi.org/10.1108/TG-11-2015-0046
http://refhub.elsevier.com/S2444-569X(26)00117-4/optPCAAMjHfOI
http://refhub.elsevier.com/S2444-569X(26)00117-4/optPCAAMjHfOI
http://refhub.elsevier.com/S2444-569X(26)00117-4/optPCAAMjHfOI
https://doi.org/10.3916/C38-2012-02-01
http://refhub.elsevier.com/S2444-569X(26)00117-4/optxVbDmaypvE
http://refhub.elsevier.com/S2444-569X(26)00117-4/optxVbDmaypvE
http://refhub.elsevier.com/S2444-569X(26)00117-4/optxVbDmaypvE
http://refhub.elsevier.com/S2444-569X(26)00117-4/sbref0008
http://refhub.elsevier.com/S2444-569X(26)00117-4/sbref0008
http://refhub.elsevier.com/S2444-569X(26)00117-4/sbref0008
http://refhub.elsevier.com/S2444-569X(26)00117-4/sbref0009
http://refhub.elsevier.com/S2444-569X(26)00117-4/sbref0009
http://refhub.elsevier.com/S2444-569X(26)00117-4/sbref0009
https://doi.org/10.1016/j.jik.2025.100746
https://doi.org/10.1016/j.jik.2025.100746
https://doi.org/10.1109/MSP.2016.69
https://doi.org/10.1109/MSP.2016.69
http://refhub.elsevier.com/S2444-569X(26)00117-4/optpfwtpkpUxZ
http://refhub.elsevier.com/S2444-569X(26)00117-4/optpfwtpkpUxZ
http://refhub.elsevier.com/S2444-569X(26)00117-4/optpfwtpkpUxZ
https://doi.org/10.1016/j.techsoc.2022.102027
http://refhub.elsevier.com/S2444-569X(26)00117-4/sbref0013
http://refhub.elsevier.com/S2444-569X(26)00117-4/sbref0013
http://refhub.elsevier.com/S2444-569X(26)00117-4/sbref0013
https://doi.org/10.2307/249008
https://doi.org/10.2307/249008
https://doi.org/10.1016/j.giq.2017.03.001
https://doi.org/10.1016/j.giq.2017.03.001
https://doi.org/10.1016/j.jik.2025.100653
https://doi.org/10.1016/j.jik.2025.100653
https://doi.org/10.28945/1621
https://doi.org/10.28945/1621
http://refhub.elsevier.com/S2444-569X(26)00117-4/sbref0018
http://refhub.elsevier.com/S2444-569X(26)00117-4/sbref0018
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Glossary:Digital_literacy
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Glossary:Digital_literacy
http://refhub.elsevier.com/S2444-569X(26)00117-4/optshUKMUxKMS
http://refhub.elsevier.com/S2444-569X(26)00117-4/optshUKMUxKMS
http://refhub.elsevier.com/S2444-569X(26)00117-4/optshUKMUxKMS
https://doi.org/10.1108/IJLM-11-2016-0268
https://doi.org/10.1108/IJLM-11-2016-0268
http://refhub.elsevier.com/S2444-569X(26)00117-4/sbref0021
http://refhub.elsevier.com/S2444-569X(26)00117-4/sbref0021
https://doi.org/10.1080/23270012.2020.1801529
https://doi.org/10.1080/23270012.2020.1801529
http://refhub.elsevier.com/S2444-569X(26)00117-4/sbref0023
http://refhub.elsevier.com/S2444-569X(26)00117-4/sbref0023
https://doi.org/10.1016/j.jik.2025.100744
https://doi.org/10.1016/j.jik.2025.100744
http://refhub.elsevier.com/S2444-569X(26)00117-4/optnuXbwluDF9
http://refhub.elsevier.com/S2444-569X(26)00117-4/optnuXbwluDF9
https://doi.org/10.1016/j.techfore.2023.122385
https://doi.org/10.1016/j.techfore.2023.122385
https://doi.org/10.1080/01616846.2012.654728
https://doi.org/10.1080/01616846.2012.654728
https://doi.org/10.1016/j.jbusres.2022.05.041
https://doi.org/10.1017/err.2019.40
https://doi.org/10.4018/978-1-5225-7659-4.ch003
https://doi.org/10.4018/978-1-5225-7659-4.ch003
http://refhub.elsevier.com/S2444-569X(26)00117-4/sbref0030
http://refhub.elsevier.com/S2444-569X(26)00117-4/sbref0030
http://refhub.elsevier.com/S2444-569X(26)00117-4/sbref0030
http://refhub.elsevier.com/S2444-569X(26)00117-4/sbref0030
https://doi.org/10.30630/joiv.4.2.362
https://doi.org/10.30630/joiv.4.2.362
https://doi.org/10.1177/20552076251408866
https://doi.org/10.1177/20552076251408866
https://doi.org/10.1007/978-3-319-64069-3_11
https://doi.org/10.1016/j.techsoc.2022.101885
https://doi.org/10.1016/j.techsoc.2022.101885
https://doi.org/10.1016/j.ijpe.2020.107831
https://doi.org/10.1016/j.ijpe.2020.107831
https://doi.org/10.1177/0276146702238219
https://doi.org/10.1016/j.jik.2025.100788
https://doi.org/10.1108/AJIM-12-2020-0396

R.H. Tsiotsou et al.

Martinez-Bravo, M. C., Sadaba Chalezquer, C., & Serrano-Puche, J. (2022). Dimensions of
digital literacy in the 21st century competency frameworks. Sustainability, 14(3),
1867. https://doi.org/10.3390/5u14031867

Mazambani, L., & Mutambara, E. (2019). Predicting FinTech innovation adoption in
South Africa: The case of cryptocurrency. African Journal of Economic and
Management Studies, 11(1), 30-50. https://doi.org/10.1108/AJEMS-04-2019-0152

Mohammadyari, S., & Singh, H. (2015). Understanding the effect of e-learning on
individual performance: The role of digital literacy. Computers & Education, 82,
11-25.

Nath, S. D., Khayer, A., Majumder, J., & Barua, S. (2022). Factors affecting blockchain
adoption in apparel supply chains: Does sustainability-oriented supplier
development play a moderating role? Industrial Management & Data Systems, 122(5),
1183-1214. https://doi.org/10.1108/IMDS-07-2021-0466

Neumeyer, X., Santos, S. C., & Morris, M. H. (2020). Overcoming barriers to technology
adoption when fostering entrepreneurship among the poor: The role of technology
and digital literacy. IEEE Transactions on Engineering Management, 68(6), 1605-1618.
https://doi.org/10.1109/TEM.2020.2989740

Ng, W. (2012). Can we teach digital natives digital literacy? Computers & Education, 59,
1065-1078. https://doi.org/10.1016/j.compedu.2012.04.016

Oliveira, T., Alhinho, M., Rita, P., & Dhillon, G. (2017). Modelling and testing consumer
trust dimensions in e-commerce. Computers in Human Behavior, 71, 153-164. https://
doi.org/10.1016/j.chb.2017.01.050

Qlnes, S., Ubacht, J., & Janssen, M. (2017). Blockchain in government: Benefits and
implications of distributed ledger technology for information sharing. Government
Information Quarterly, 34(3), 355-364. https://doi.org/10.1016/j.giq.2017.09.007

Pérez-Escoda, A., Garcia-Ruiz, R., & Aguaded, 1. (2019). Dimensions of digital literacy
based on five models of development. Culture and Education, 31(2), 232-266.
https://doi.org/10.1080/11356405.2019.1603274

Prados-Castillo, J. F., Martin Martin, J. M., Alexeeva-Alexeev, 1., & Guaita-Martinez, J. M.
(2025). Understanding blockchain by digital natives: Innovation adoption and
knowledge development. Journal of Innovation & Knowledge, 10(4), Article 100806.
https://doi.org/10.1016/j.jik.2025.100806

Punyatoya, P. (2019). Effects of cognitive and affective trust on online customer
behavior. Marketing Intelligence & Planning, 37(1), 80-96. https://doi.org/10.1108/
MIP-02-2018-0058

Qian, X., & Papadonikolaki, E. (2021). Shifting trust in construction supply chains
through blockchain technology. Engineering, Construction and Architectural
Management, 28(2), 584-602. https://doi.org/10.1108/ECAM-12-2019-0676

Queiroz, M. M., & Wamba, S. F. (2019). Blockchain adoption challenges in supply chain:
An empirical investigation of the main drivers in India and the USA. International

Journal of Information Management, 46, 70-82. https://doi.org/10.1016/j.
ijinfomgt.2018.11.021

Rabby, F., Chimhundu, R., & Hassan, R. (2022). Blockchain technology transforms digital
marketing by growing consumer trust. In S. M. Idrees, & M. Nowostawski (Eds.),
Transformations through blockchain technology (pp. 265-289). Cham: Springer.

https://doi.org/10.1007/978-3-030-93344-9_12.

Ramirez-Correa, P., Rondan-Cataluna, F. J., Arenas-Gaitén, J., & Martin-Velicia, F.
(2019). Analysing the acceptation of online games in mobile devices: An application
of UTAUT2. Journal of Retailing and Consumer Services, 50, 85-93. https://doi.org/
10.1016/j.jretconser.2019.04.018

Robb, L., Deane, F., & Tranter, K. (2021). The blockchain conundrum: Humans,
community regulation and chains. Law, Innovation and Technology, 13(2), 355-376.
https://doi.org/10.1080/17579961.2021.1977215

15

Journal of Innovation & Knowledge 17 (2026) 101053

Saed, H., Snene Manzli, Y., Jeribi, A., & Alnafisah, H. (2025). Analyzing blockchain
adoption in management operations through an extended UTAUT model in the
Libyan context. Scientific Reports, 15(1), 31107.

Schuetz, S., Kuai, L., Lacity, M. C., & Steelman, Z. (2025). A qualitative systematic review
of trust in technology. Journal of Information Technology, 40(1), 55-76. https://doi.
org/10.1177/02683962241254392

Shaikh, A., Adhikari, N., Nazir, A., Shah, A. S., Baig, S., & Al Shihi, H. (2025).
Blockchain-enhanced electoral integrity: A robust model for secure digital voting
systems in Oman. F1000Research, 14, 223. https://doi.org/10.12688/
f1000research.160087.3

Shrestha, A. K., Vassileva, J., Joshi, S., & Just, J. (2021). Augmenting the technology
acceptance model with trust model for the initial adoption of a blockchain-based
system. PeerJ Computer Science, 7, €502. https://doi.org/10.7717/peerj-cs.502

Shukla, A., Jirli, P., Mishra, A., & Singh, A. K. (2024). An overview of blockchain
research and future agenda: Insights from structural topic modeling. Journal of
Innovation & Knowledge, 9(4), 100605.

Singh, J., & Sirdeshmukh, D. (2000). Agency and trust mechanisms in consumer
satisfaction and loyalty judgments. Journal of the Academy of Marketing Science, 28
(1), 150-167. https://doi.org/10.1177/0092070300281014

Solaiman, 1. (2018). Defending vote casting: Using blockchain-based mobile voting
applications in government elections. https://www.belfercenter.org/publication/defe
nding-vote-casting-using-blockchain-based-mobile-voting-applications-government
Accessed on March 12, 2025.

Tomezyk, L., Potyrata, K., Wioch, A., Wnek-Gozdek, J., & Demeshkant, N. (2020).
Evaluation of the functionality of a new e-learning platform vs. previous experiences
in e-learning and the self-assessment of own digital literacy. Sustainability, 12(23),
Article 10219. https://doi.org/10.3390/5u122310219

Tsiotsou, R. H., Hatzithomas, L., & Wetzels, M. (2023). Display advertising: The role of
context and advertising appeals from a resistance perspective. Journal of Research in
Interactive Marketing. https://doi.org/10.1108/JRIM-09-2022-0302

UNESCO. (2018). A global framework of reference on digital literacy skills for indicator 4.4.2.
https://unesdoc.unesco.org/ark:/48223/pf0000265403 Accessed on June 12, 2025.

Venkatesh, V., Thong, J. Y., & Xu, X. (2012). Consumer acceptance and use of
information technology: Extending the unified theory of acceptance and use of
technology. MIS Quarterly, 36(1), 157-178. https://doi.org/10.2307/41410412

Voatz. (2024). Voatz successfully completes its 2024 elections in Canada, US and Mexico.
December 27 https://voatz.com/2024/12/27 /voatz-successfully-completes-its-
2024-elections-in-canada-us-and-mexico/ Accessed on August 25, 2025.

Wang, H., Zhang, M., Ying, H., & Zhao, X. (2021). The impact of blockchain technology
on consumer behavior: A multimethod study. Journal of Management Analytics, 8(3),
371-390. https://doi.org/10.1080/23270012.2021.1958264

Zhu, Q., Bai, C., & Sarkis, J. (2022). Blockchain technology and supply chains: The
paradox of the atheoretical research discourse. Transportation Research Part E:
Logistics and Transportation Review, 164, Article 102824. https://doi.org/10.1016/j.
tre.2022.102824

Zhu, Q., & Kouhizadeh, M. (2019). Blockchain technology, supply chain information, and
strategic product deletion management. IEEE Engineering Management Review, 47(1),
36-44.

Zhu, Y. Q., Azizah, A. H., & Hsiao, B. (2021). Examining multi-dimensional trust of
technology in citizens’ adoption of e-voting in developing countries. Information
Development, 37(2), 193-208. https://doi.org/10.1177/0266666920902819


https://doi.org/10.3390/su14031867
https://doi.org/10.1108/AJEMS-04-2019-0152
http://refhub.elsevier.com/S2444-569X(26)00117-4/optAQK7M8c1oV
http://refhub.elsevier.com/S2444-569X(26)00117-4/optAQK7M8c1oV
http://refhub.elsevier.com/S2444-569X(26)00117-4/optAQK7M8c1oV
https://doi.org/10.1108/IMDS-07-2021-0466
https://doi.org/10.1109/TEM.2020.2989740
https://doi.org/10.1016/j.compedu.2012.04.016
https://doi.org/10.1016/j.chb.2017.01.050
https://doi.org/10.1016/j.chb.2017.01.050
https://doi.org/10.1016/j.giq.2017.09.007
https://doi.org/10.1080/11356405.2019.1603274
https://doi.org/10.1016/j.jik.2025.100806
https://doi.org/10.1108/MIP-02-2018-0058
https://doi.org/10.1108/MIP-02-2018-0058
https://doi.org/10.1108/ECAM-12-2019-0676
https://doi.org/10.1016/j.ijinfomgt.2018.11.021
https://doi.org/10.1016/j.ijinfomgt.2018.11.021
https://doi.org/10.1007/978-3-030-93344-9_12
https://doi.org/10.1016/j.jretconser.2019.04.018
https://doi.org/10.1016/j.jretconser.2019.04.018
https://doi.org/10.1080/17579961.2021.1977215
http://refhub.elsevier.com/S2444-569X(26)00117-4/opt3PX5Pwmz9i
http://refhub.elsevier.com/S2444-569X(26)00117-4/opt3PX5Pwmz9i
http://refhub.elsevier.com/S2444-569X(26)00117-4/opt3PX5Pwmz9i
https://doi.org/10.1177/02683962241254392
https://doi.org/10.1177/02683962241254392
https://doi.org/10.12688/f1000research.160087.3
https://doi.org/10.12688/f1000research.160087.3
https://doi.org/10.7717/peerj-cs.502
http://refhub.elsevier.com/S2444-569X(26)00117-4/sbref0057
http://refhub.elsevier.com/S2444-569X(26)00117-4/sbref0057
http://refhub.elsevier.com/S2444-569X(26)00117-4/sbref0057
https://doi.org/10.1177/0092070300281014
https://www.belfercenter.org/publication/defending-vote-casting-using-blockchain-based-mobile-voting-applications-government
https://www.belfercenter.org/publication/defending-vote-casting-using-blockchain-based-mobile-voting-applications-government
https://doi.org/10.3390/su122310219
https://doi.org/10.1108/JRIM-09-2022-0302
https://uis.unesco.org/sites/default/files/documents/ip51-global-framework-reference-digital-literacy-skills-2018-en.pdf
https://doi.org/10.2307/41410412
https://voatz.com/2024/12/27/voatz-successfully-completes-its-2024-elections-in-canada-us-and-mexico/
https://voatz.com/2024/12/27/voatz-successfully-completes-its-2024-elections-in-canada-us-and-mexico/
https://doi.org/10.1080/23270012.2021.1958264
https://doi.org/10.1016/j.tre.2022.102824
https://doi.org/10.1016/j.tre.2022.102824
http://refhub.elsevier.com/S2444-569X(26)00117-4/opt37IheuTyq5
http://refhub.elsevier.com/S2444-569X(26)00117-4/opt37IheuTyq5
http://refhub.elsevier.com/S2444-569X(26)00117-4/opt37IheuTyq5
https://doi.org/10.1177/0266666920902819

	Digital literacy and trust as drivers of blockchain E-voting systems adoption: Impacts on voter satisfaction and referral b ...
	Introduction
	Conceptual development – an integrative framework
	Blockchain-enabled E-voting as an innovative service
	Digital literacy and its dimensions
	The role of trust in blockchain-based E-voting

	Hypothesis development
	Method
	The blockchain-enabled E-voting as the study context
	Data collection
	Measurement model

	Results
	Estimating the measurement model (Reflective models)
	Estimating the structural model

	Discussion
	Implications
	Theoretical implications
	Practical implications

	Limitations and future research recommendations
	Ethics approval
	Informed consent
	Availability of data
	CRediT authorship contribution statement
	Declaration of competing interest
	Acknowledgement
	References


