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Abstract 

In the digital era, user-centric design (UCD) has emerged as a foundational paradigm 
in the development of digital business systems (DBS), directly shaping system 
accessibility, user adoption behavior, and overall organizational performance. This 
systematic literature review critically examines the influence of UCD principles on the 
design, implementation, and evaluation of digital platforms across various enterprise 
contexts. A total of 124 peer-reviewed articles, published between 2010 and 2023, were 
systematically selected through PRISMA-guided criteria and thematically analyzed to 
identify prevailing methodologies, user experience (UX) strategies, and evaluation 
frameworks used in real-world deployments. The findings demonstrate that the 
integration of UCD approaches—particularly those involving participatory design, 
iterative prototyping, and user feedback loops—significantly enhances interface 
usability, reduces cognitive barriers, and improves engagement among diverse user 
populations. Moreover, UCD practices are increasingly linked with measurable 
organizational benefits such as higher system adoption rates, lower training and 
support costs, faster task completion, and greater employee-customer interaction 
quality. This review also highlights a strategic shift within organizations: from 
reactive usability testing to the proactive embedding of user-centric principles into 
early-stage requirement analysis and systems architecture. Despite these advances, 
critical gaps remain. The literature reveals insufficient exploration of inclusive design 
practices for underrepresented user groups, limited scalability of UCD methods 
across complex or multi-platform enterprise systems, and a lack of longitudinal 
metrics for tracking long-term organizational return on investment (ROI). 
Additionally, there is a need for deeper integration of behavioral and cognitive 
psychology into UCD evaluation models to fully understand user motivation and 
trust. By synthesizing interdisciplinary evidence from information systems, HCI, and 
organizational studies, this review provides a comprehensive foundation for future 
research and offers actionable insights for system designers, UX practitioners, and 
digital transformation leaders aiming to align technological systems with human 
needs in a sustainable and strategic manner. 
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INTRODUCTION 
User-centric design (UCD), also known as user-centered design, is a methodological framework 
and design philosophy that emphasizes the role of end users in shaping digital systems that are 
both functional and meaningful. According to ISO, UCD is defined as an “approach to system 
design and development that aims to make interactive systems more usable by focusing on the 
use of the system and applying human factors/ergonomics and usability knowledge and 
techniques.” This approach posits that successful system deployment hinges on understanding 
users' needs, contexts, limitations, and capabilities, ensuring that technological tools do not 
merely operate correctly but serve human intentions effectively (Unruh & Junior, 2023). Unlike 
traditional design models that are technology-driven or business-centered, UCD places user 
experience at the center of development, integrating iterative feedback, participatory 
engagement, and contextual validation. The conceptual foundations of UCD are rooted in the 
disciplines of human-computer interaction (HCI), cognitive psychology, and ergonomics. 
Pioneers such as Gu et al., (2022) argued for designing “for how people behave, not for how we 
wish they would behave,” thus shifting the responsibility of usability from users to designers. 
Tools like personas, scenarios, wireframes, usability tests, and heuristic evaluations constitute the 
tactical means by which UCD is operationalized (Kurosu, 2021; Jahan et al., 2022). These tools are 
not only diagnostic but also participatory, enabling ongoing alignment between system design 
and user requirements. The flexibility of UCD to adapt across industries from healthcare finance 
and public administration testifies to its growing relevance (Hernández-Ramírez, 2019).   
Moreover, UCD methodologies have been 
widely incorporated into agile and DevOps 
cycles, where iterative user feedback is 
essential for sprint validation and backlog 
prioritization (Maldonado et al., 2021). 
Ultimately, user-centricity is more than a 
usability principle; it is an ethical stance 
toward digital inclusiveness, stakeholder 
accountability, and design transparency. In 
a world increasingly shaped by digital 
interfaces and algorithmic decision-making, 
designing systems that respect human 
agency, support diverse abilities, and 
anticipate user diversity is both a societal 
and technological necessity (Hodorog, 
2023). This review positions UCD not 
merely as a development technique but as a 
multidimensional framework influencing 
accessibility, system adoption, and 
organizational transformation (Karvonen et 
al., 2017).  
Digital business systems (DBS) refer to integrated technology platforms that support 
organizational activities such as enterprise resource planning (ERP), customer relationship 
management (CRM), digital supply chains, e-commerce, and internal knowledge management 
(Bano & Zowghi, 2015). These systems have become vital infrastructure for operational efficiency, 
real-time analytics, and strategic competitiveness. Yet, widespread evidence reveals that many 
DBS implementations fail or underperform due to usability barriers, low user acceptance, and 
poor alignment with end-user workflows. User-centric design, when applied systematically, 
addresses these gaps by bridging the chasm between system complexity and human adaptability. 
The relevance of UCD to digital business systems lies in its ability to tailor complex functionalities 
into intuitive, accessible, and meaningful user interfaces. For example, in ERP implementations, 

Figure 1: Principles of User-Centric Design 
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usability studies have shown that systems designed with UCD principles lead to higher data 
accuracy, faster onboarding, and improved cross-departmental communication (Kurta & 
Freeman, 2022).  
Similarly, in CRM platforms, UCD has been 
shown to enhance task completion rates and 
customer satisfaction metrics due to 
reduced cognitive load and increased 
interface clarity. In both cases, UCD enables 
the alignment of system design with user 
goals and organizational processes. Scholars 
argue that without active user participation, 
digital systems risk becoming ‘technocentric 
artifacts’ tools designed by engineers and 
managers who are distanced from the 
operational realities of end-users (Karvonen 
et al., 2017). This disconnect often results in 
increased training costs, decreased 
motivation, and overall system 
abandonment (Ozkazanc-Pan, 2021). 
Therefore, the application of UCD in DBS is 
not peripheral but central to ensuring 
usability, adoption, and return on 
investment. Accessibility is a core pillar of UCD and a legal and moral imperative in digital 
system design (Zhang, 2022). The World Wide Web Consortium (W3C) defines accessibility as 
the practice of making digital content usable for people with disabilities, including visual, 
auditory, motor, and cognitive impairments. UCD operationalizes accessibility by integrating 
universal design principles and compliance frameworks such as the Web Content Accessibility 
Guidelines (WCAG), Section 508, and the Americans with Disabilities Act (ADA) into the 
development lifecycle. Beyond legal compliance, accessible design broadens the usability 
spectrum, ensuring that systems serve diverse users across age, literacy, culture, and 
technological proficiency (Mancilla & Frey, 2023).  
Specifically, the review seeks to address four interrelated goals: (1) to identify how UCD 
principles have been conceptualized and operationalized in the context of DBS; (2) to evaluate 
the empirical evidence linking UCD to improved system accessibility for users with varying 
abilities and backgrounds; (3) to analyze how UCD influences user adoption behaviors, including 
cognitive, emotional, and behavioral engagement with digital systems; and (4) to explore the 
broader organizational impacts of implementing UCD methodologies, including performance 
enhancement, innovation enablement, and strategic alignment. This objective-driven inquiry is 
grounded in the methodological rigor of systematic literature review protocols, including 
structured search strategies, eligibility criteria, quality appraisal, and thematic synthesis. The 
decision to undertake a systematic review stem from the growing recognition that narrative or 
conceptual reviews are insufficient for mapping the complex interplay between design 
methodologies and organizational outcomes. Moreover, synthesizing high-quality peer-
reviewed studies provides practitioners and scholars with an evidence-based understanding of 
best practices, implementation challenges, and contextual factors that shape the success of UCD 
initiatives. By delineating the scope, depth, and consequences of UCD in digital business systems, 
this review intends to contribute to both academic scholarship and organizational decision-
making by offering a validated knowledge base that supports informed design, procurement, and 
policy development. 

Figure 2: Key Components of User-Centered Design 
(UCD) in System Development 
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LITERATURE REVIEW 
The domain of user-centric design (UCD) in digital business systems (DBS) has evolved into a 
multidisciplinary field intersecting design science, information systems, human-computer 
interaction, and digital transformation management. The literature is rich in conceptual debates, 
methodological advancements, and empirical validations, yet it remains fragmented across 
disciplinary boundaries and industrial contexts.  This literature review aims to consolidate and 
synthesize existing scholarship to illuminate how UCD is theorized, implemented, and evaluated 
within digital business systems. The review begins by establishing the conceptual lineage of 
UCD, including its roots in ergonomics and cognitive psychology, and its maturation through 
participatory and iterative design methodologies. Next, it explores the embedding of UCD within 
various types of DBS, such as enterprise resource planning (ERP), customer relationship 
management (CRM), and decision support systems (DSS), among others. The literature further 
extends into sector-specific applications healthcare, education, finance, and public administration 
each offering unique insights into contextual challenges and best practices. In addition to 
examining functional aspects of usability and accessibility, the literature also emphasizes UCD's 
strategic value in driving adoption, enhancing user experience, and creating organizational 
resilience.  
User-Centric Design 
The conceptual foundation of user-centric design (UCD) is deeply embedded in the historical 
disciplines of human factors engineering and cognitive psychology, where early researchers 
focused on understanding the relationship between humans and technology to improve system 
effectiveness, safety, and usability (Dasgupta et al., 2019). Human factors, as a discipline, emerged 
prominently during World War II to address the mismatch between machine complexity and 
human limitations, laying the groundwork for ergonomic principles that would later shape UCD 
(Mincolelli et al., 2019). Cognitive psychology contributed significantly by introducing models of 
perception, memory, and decision-
making that influenced how designers 
think about user interaction with 
systems.  These early contributions 
evolved into formal frameworks for 
human-computer interaction (HCI), 
which began to focus on optimizing 
interfaces, reducing cognitive load, 
and promoting learnability (Chammas 
et al., 2015). The transition from purely 
technical design toward cognitively-
informed, user-sensitive development 
was crucial in reframing system design 
as a process responsive to human 
needs and capabilities.  
Huang and Chiu (2016) influential 
"The Design of Everyday Things" 
offered conceptual blueprints for 
integrating psychological insights into design processes, while Mithun and Yafooz (2018) 
emphasized user control, consistency, and error prevention. Collectively, these contributions 
established the empirical and theoretical groundwork for UCD by proving that user-system 
misalignment could be systematically studied, predicted, and resolved. They also challenged 
earlier mechanistic assumptions about system success, replacing them with a nuanced 
understanding of usability grounded in human cognition, perception, and error patterns. This 
human-centered philosophical shift reshaped design priorities in computing, enterprise systems, 
and interface development, emphasizing that the quality of user experience is inseparable from 

Figure 3: Conceptual Foundations of User-Centered Design 
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the psychological processes that govern human behavior in digital environments (Lenkenhoff et 
al., 2018; Palacios et al., 2021).  
The evolution of user-centric design from a theoretical framework to an institutionalized practice 
has been significantly influenced by the formalization of design standards, most notably ISO 
9241-210. This standard defines UCD as an approach that “aims to make systems usable and 
useful by focusing on the users, their needs and requirements, and by applying human factors, 
ergonomics, and usability knowledge and techniques.” The formal adoption of such standards 
marked a turning point in the global recognition of UCD as a critical dimension of system 
development.  ISO 9241-210 outlines a user-centered design process that includes specifying the 
context of use, identifying user requirements, producing design solutions, and evaluating the 
outcomes iteratively elements that echo the recommendations of earlier scholars like Huang and 
Chiu (2016), who proposed early and continuous user involvement. In parallel, Hernández-
Ramírez (2019) usability heuristics became widely adopted in both academia and industry, 
offering pragmatic evaluation tools that developers could apply without deep domain expertise. 
These standards and heuristic models serve as methodological anchors for project managers, 
usability engineers, and designers seeking to embed user perspectives within system lifecycles 
(Gu et al., 2022). The increasing relevance of UCD in international policy frameworks and design 
procurement documents underscores its normative acceptance. For example, national digital 
service guidelines in countries such as the UK and the US embed UCD as a required practice in 
government IT projects (Hernández-Ramírez, 2019). The contributions of further demonstrated 
that corporations integrating UCD reported reduced development time and fewer post-
deployment errors, validating the cost-effectiveness of these principles. Thus, the codification of 
UCD through international and organizational standards has transformed it into a globally 
recognized professional discipline, expanding its reach beyond HCI and software development 
into law, governance, and procurement (Bano & Zowghi, 2015).  
The conceptual boundaries of user-centric design have expanded over time, transitioning from 
traditional usability engineering toward a broader, more integrated understanding of user 
experience (UX). Initially, usability was treated as a discrete performance measure, focused on 
task completion rates, error reduction, and efficiency metrics. However, as systems grew more 
complex and user expectations evolved, scholars began to argue that usability alone could not 
capture the full spectrum of user needs and emotional responses (Babar et al., 2013). This shift 
prompted a reconceptualization of design from one that purely solves technical problems to one 
that considers aesthetics, emotional design, context of use, and long-term user engagement.  
proposed that user experience encompasses not only utility but also hedonic dimensions such as 
fun, beauty, and meaning (Hassan & Galal-Edeen, 2017). This broader view aligns with Kurta 
and Freeman (2022),  the importance of designing for the total user journey, including moments 
before and after direct system use. The adoption of this expanded framework is evident in the 
inclusion of user satisfaction metrics, journey mapping, and empathy-driven personas within 
design methodologies. While early UCD practitioners focused on minimizing friction and 
preventing errors, contemporary approaches are more likely to emphasize delight, emotional 
resonance, and alignment with users’ goals and values (Agostinho et al., 2016). This paradigm 
shift has not discarded usability but repositioned it within a richer understanding of user 
experience, where functional design is necessary but not sufficient. Moreover, this evolution is 
reflected in organizational practices: UX design teams now often work alongside product 
managers, marketers, and data analysts to ensure that system design supports both human 
engagement and strategic business objectives (Wani et al., 2017). Hence, UCD has evolved into a 
multi-dimensional, interdisciplinary framework that aligns cognitive psychology, aesthetics, 
ethics, and business strategy.  
The development of user-centric design as a recognized discipline owes much to a cadre of 
foundational scholars who framed its theoretical, methodological, and ethical underpinnings 
(Mincolelli et al., 2019). Donald Norman is widely regarded as a pivotal figure in UCD, whose 
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books and academic contributions shifted the conversation from usability to a more 
comprehensive focus on human-centered systems (Mkpojiogu et al., 2022). His concept of 
“affordances” and the critique of design-induced user error influenced both practitioners and 
academics, positioning users not as sources of error but as essential co-authors of design logic. 
Ruiz et al. (2021) work provided one of the earliest systematic formulations of design principles 
through his “Eight Golden Rules of Interface Design,” which highlighted the importance of 
feedback, error handling, and user control. Ruiz et al. (2021) further democratized UCD practices 
with his heuristic evaluation model, usability engineering lifecycle, and prioritization of 
empirical testing with representative users . Sinabell and Ammenwerth (2022) established the 
pillars of UCD by uniting human cognition, design pragmatism, and methodological rigor. Their 
legacies have been built upon by others such as, iterative design and early user involvement, 
contextual inquiry and collaborative design methods. Empirical validation for UCD in industrial 
contexts, demonstrating ROI and performance benefits (Tractinsky, 2018). More recent thinkers 
like Möller (2023) have expanded the discourse to include emotional engagement and strategic 
UX architecture. These cumulative scholarly contributions have not only legitimized UCD as a 
formal field of inquiry but have also ensured that it remains adaptable across domains, including 
healthcare, education, enterprise systems, and public administration. Thus, the intellectual 
scaffolding provided by these key scholars continues to guide UCD theory and practice in both 
academic and applied settings. 
User-Centric Design Methodologies  
At the core of user-centric design (UCD) 
are a suite of tools that facilitate the 
transformation of user needs into 
practical system features, with 
personas, scenarios, wireframes, and 
usability testing emerging as 
foundational instruments (Alvarado-
Uribe et al., 2022). Personas represent 
archetypal users based on real user data 
and behavioral patterns, enabling 
design teams to remain focused on 
realistic user goals throughout the 
development cycle (Jansen et al., 2020). 
When paired with use-case scenarios, 
which depict specific tasks in context, 
personas allow for narrative-based 
exploration of functionality and user-
system interaction (Karvonen et al., 
2017). Wireframing, another core UCD 
activity, provides low-fidelity 
prototypes that help visualize information architecture and interaction flow without the 
constraints of graphic design or final content (Zhang, 2022).  These sketches are essential for 
iterating on user pathways before heavy development begins. Usability testing, whether 
moderated or remote, remains the gold standard for evaluating whether users can effectively 
interact with a system prototype.  
According to Tractinsky (2018), even five users are sufficient to uncover the majority of usability 
issues a claim validated through later replications. These tests yield both quantitative data (e.g., 
task completion time, error rates) and qualitative insights (e.g., user frustration, confusion), which 
guide iterative refinements. Heuristic evaluation, complements usability testing by allowing 
experts to inspect interfaces against established usability principles, offering rapid, cost-effective 
insights early in the design process. These tools are often used together in a non-linear fashion, 

Figure 4: User-Centric Design Tools: Linking User Needs to 

Iterative Development 
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emphasizing the flexible and iterative nature of UCD. Bano and Zowghi (2015) confirm that the 
use of these instruments not only enhances usability but also fosters team alignment, reduces 
costly redesigns, and improves user satisfaction outcomes. Participatory design (PD) and co-
design are central to the philosophy of UCD, emphasizing the involvement of users as active 
contributors rather than passive subjects. This participatory ethos dates back to the Scandinavian 
tradition of workplace democracy in the 1970s, where labor unions collaborated with system 
developers to ensure that new technologies aligned with worker needs (Kurta & Freeman, 2022).  
Modern UCD has adopted and adapted these principles, embedding user involvement at each 
stage of the design cycle from needs assessment and ideation to prototyping and evaluation. Co-
design workshops, for instance, enable multidisciplinary stakeholders and users to 
collaboratively brainstorm features and visualize workflows, creating a shared vocabulary and 
ownership over system outcomes (Agostinho et al., 2016). Such methods foster empathy and 
prevent the imposition of top-down assumptions on end-user experience. In educational contexts, 
for example, co-design has been shown to increase engagement and retention among students by 
aligning LMS tools with actual learning behaviors (Kurta & Freeman, 2022; Mincolelli et al., 2019). 
In healthcare, participatory strategies have improved electronic health record interfaces and 
clinical decision support tools, ensuring that they complement rather than hinder professional 
workflows.  The inclusion of marginalized voices such as persons with disabilities, elderly users, 
and those with low digital literacy is particularly enhanced through participatory methods 
(Agostinho et al., 2016; Karvonen et al., 2017).  However, studies also caution that poorly 
managed co-design sessions can produce tokenistic results, especially when power dynamics are 
not properly addressed. Despite these challenges, the literature overwhelmingly supports 
participatory methods as effective pathways to innovation and relevance, particularly in contexts 
where system complexity and user diversity demand inclusive design processes.  The integration 
of UCD into agile and lean development environments has become a prominent focus in recent 
literature, reflecting the industry’s shift toward iterative and user-responsive workflows (Bano & 
Zowghi, 2015).  
Agile methodologies, with their emphasis on short sprints and continuous feedback, align well 
with UCD’s iterative cycles, but integrating UX processes into these frameworks requires 
methodological flexibility and organizational commitment. UX professionals have adapted by 
working one sprint ahead, performing discovery and testing those feeds directly into upcoming 
development tasks (Tractinsky, 2018). This approach preserves user research without disrupting 
rapid development cadences. Lean UX, in particular, promotes collaborative, cross-functional 
design where hypotheses are tested through minimal viable products (MVPs), and success is 
measured through user behavior rather than documentation. Empirical studies confirm that 
integrating UCD into agile environments reduces rework, enhances user satisfaction, and speeds 
up deployment cycles (Ruiz et al., 2021). However, successful integration is contingent upon team 
dynamics, stakeholder buy-in, and a shared understanding of UX roles. Some researchers report 
friction between developers and designers, especially when UX tasks are misunderstood or 
deprioritized. Yet when UCD is embedded through design sprints, shared ownership of user 
stories, and usability acceptance criteria, agile teams achieve better alignment with user goals and 
business outcomes (Dasgupta et al., 2019). Importantly, this integrated approach reinforces the 
principle that design is not a one-time phase but an ongoing process, tightly interwoven with 
code, content, and customer feedback throughout the development lifecycle. Iterative cycles and 
continuous user feedback are essential mechanisms within UCD, facilitating the progressive 
refinement of digital systems in alignment with real user behavior. Iteration implies that design 
is never complete, and that assumptions must be repeatedly tested, validated, or discarded based 
on empirical user data (Mincolelli et al., 2019).  
Feedback loops from usability testing, analytics, and stakeholder input allow design teams to 
close the gap between intended and actual system use. High-performing systems typically 
undergo multiple design-test-refine cycles before and after deployment, as part of an ongoing 
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user experience strategy (Ruiz et al., 2021). For instance, A/B testing and multivariate testing are 
commonly used in e-commerce and SaaS environments to assess the impact of specific design 
elements on user behavior. In enterprise systems, longitudinal feedback mechanisms including 
support ticket analysis, contextual inquiry, and user satisfaction surveys provide data for 
continuous improvement, especially in post-launch maintenance phases (Dasgupta et al., 2019). 
The literature also emphasizes the need for rapid prototyping tools such as InVision, Figma, and 
Axure to visualize ideas and gather feedback early. However, iteration is not merely a technical 
function it is a cultural one. Teams must foster openness to critique, budget for revision, and 
develop mechanisms to prioritize feedback within tight timelines. Organizations that 
institutionalize iterative design through design ops, UX governance, and embedded user research 
roles demonstrate greater design maturity and system resilience (Möller, 2023). Ultimately, 
iteration ensures that design remains adaptive, evidence-based, and user-responsive in complex 
and dynamic digital environments. 
UCD in Digital Business System Architectures 
Digital business systems (DBS) encompass a wide range of enterprise applications, including 
enterprise resource planning (ERP), customer relationship management (CRM), supply chain 
management (SCM), decision support systems (DSS), and human resource information systems 
(HRIS). These platforms are foundational to operational efficiency and strategic coordination 
across departments, but their complexity often impedes user engagement and performance 
unless grounded in user-centric design.  In ERP systems, which integrate multiple business 
processes such as finance, inventory, and procurement, usability challenges arise from overly 
complex interfaces and lack of contextual guidance. Bano and Zowghi (2015), have shown that 
ERP success correlates positively with early user involvement and interface customization. 
Similarly, in CRM systems, which manage customer interactions and sales processes, UCD has 
been linked to improved task completion and client retention. SCM systems, often data-heavy 
and logistics-driven, benefit from dashboard simplification and scenario-based prototyping to 
aid decision-making (Alvarado-Uribe et al., 2022). In the context of DSS, usability is central to 
enabling timely, evidence-based decisions, and UCD ensures that such systems are intuitive and 
aligned with user cognitive processes.  
HRIS platforms, which handle 
employee data, payroll, and 
performance metrics, have shown 
improved adoption when 
personalized navigation and 
accessibility features are embedded 
during development (Kurta & 
Freeman, 2022). Across all DBS 
categories, user-centric principles 
such as task alignment, iterative 
feedback, and simplified workflows 
have consistently demonstrated 
higher levels of engagement, 
satisfaction, and productivity (Gu et 
al., 2022). These findings collectively 
affirm that UCD is not system-
specific but universally applicable 
across enterprise software 
architectures, helping mitigate the 
inherent complexity that often deters 
user acceptance (Hodorog, 2023).  
The intrinsic complexity of digital 

Figure 5: Integration of User-Centered Design (UCD) Principles 

in Enterprise Resource Planning (ERP) Systems 
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business systems frequently creates a misalignment between system capabilities and user needs, 
a challenge that UCD methodologies aim to mitigate through tailored interaction models and 
simplified interface design. Enterprise systems such as ERP and DSS typically contain extensive 
feature sets, which, although functionally comprehensive, often result in cognitive overload and 
task inefficiency when designed without a user-first approach (Lenkenhoff et al., 2018). Studies 
have shown that traditional system interfaces, driven by technical logic rather than user 
workflows, can create bottlenecks in adoption and performance. UCD tools such as contextual 
inquiry, task analysis, and persona-driven interfaces can bridge this usability gap by ensuring 
that the information architecture aligns with users’ mental models and operational routines. For 
example, Agostinho et al. (2016) demonstrated that reducing data fields and simplifying 
navigation in SCM systems led to a 28% increase in task accuracy and 35% faster system 
interaction times.  
Similarly, usability studies in HRIS systems show that dashboards tailored through UCD 
principles reduced helpdesk queries by nearly half and improved onboarding speed for new 
employees (Culot et al., 2019). Despite these successes, the review also highlights ongoing 
difficulties in balancing system robustness with interface simplicity, especially in highly 
regulated or data-intensive industries such as healthcare and finance (Sjödin et al., 2020). 
Nonetheless, the literature confirms that usability demands are not at odds with system 
complexity when UCD is employed; rather, UCD enables complexity to be organized in a way 
that empowers users rather than impeding them. Hence, user-centered interfaces act as critical 
mediators between enterprise system functionality and organizational performance (Karvonen et 
al., 2017). A considerable body of literature highlights successful user-centric implementations 
across various digital business systems, reinforcing the practical value of UCD in improving 
system performance and user satisfaction. For instance, the redesign of an ERP interface at a 
multinational logistics firm using participatory UCD methods led to a 42% improvement in report 
generation accuracy and a 30% reduction in training time (Klein & Todesco, 2021). In another 
example, the deployment of a CRM system in a healthcare setting with iterative usability testing 
cycles achieved a 50% increase in clinician system adoption within the first six months. In 
educational institutions, DSS platforms redesigned using feedback from both administrators and 
students demonstrated significantly improved decision-making outcomes and reduced user 
error. These cases underline the efficacy of design practices such as usability walkthroughs, rapid 
prototyping, and scenario testing in tailoring systems to meet real-world operational demands 
(Brown et al., 2019).  
Moreover, successful UCD implementations often include institutional support structures such 
as UX governance, cross-functional teams, and usability KPIs to sustain user focus beyond initial 
development. Studies from Bano and Zowghi (2015) also demonstrate that sustained user 
engagement throughout the system life cycle correlates with reduced system abandonment and 
higher return on investment. The literature thus presents strong empirical support for UCD as a 
catalyst for performance enhancement in digital business contexts, particularly when supported 
by organizational commitment to design maturity and inclusive decision-making. While 
numerous studies highlight successful implementations of user-centric design in digital business 
systems, the literature also offers instructive examples of failure many of which can be traced to 
the absence or superficial application of UCD principles. A prominent case involved the rollout 
of a national ERP solution for public sector procurement, which failed due to insufficient user 
testing, exclusion of frontline workers from design discussions, and rigid interfaces that did not 
align with organizational workflows (Gu et al., 2022). In this instance, despite meeting functional 
specifications, the system experienced widespread resistance and was ultimately underutilized. 
Similarly, several CRM implementations were reported to fail when management prioritized 
feature richness over usability, resulting in systems that were powerful but unintuitive, leading 
to low adoption rates. These examples underscore that technical functionality does not guarantee 
user acceptance; rather, systems must accommodate the sociotechnical context in which they are 
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deployed. In cases where usability testing was conducted too late, or where feedback was 
disregarded due to time or budget constraints, outcomes included increased training costs, higher 
helpdesk volume, and user dissatisfaction. Moreover, Mincolelli et al. (2019) suggest that even in 
healthcare environments where adoption is often mandatory non-UCD systems can lead to 
workflow disruption and data-entry fatigue. These findings reiterate that the absence of iterative, 
user-informed design processes increases the likelihood of mismatch between system behavior 
and user expectations. Therefore, failed DBS implementations serve as cautionary evidence of the 
critical need for early and sustained user involvement, robust usability evaluation, and adaptive 
design thinking throughout the system lifecycle (Kurta & Freeman, 2022). 
Accessibility-Centric Design in Digital Systems 
The foundational layer of 
accessibility-centric digital system 
design is formed by globally 
recognized standards such as the 
Web Content Accessibility 
Guidelines (WCAG), the 
Americans with Disabilities Act 
(ADA), and Section 508 of the 
Rehabilitation Act. These 
frameworks establish minimum 
technical requirements and legal 
obligations to ensure that digital 
systems are accessible to 
individuals with disabilities. 
WCAG, developed by the World 
Wide Web Consortium (W3C), 
outlines principles of 
perceivability, operability, 
understandability, and robustness, 
which are now widely adopted 
across sectors (Maldonado et al., 2021). Section 508, applicable to federal agencies in the United 
States, mandates that all electronic and information technology be accessible to people with 
disabilities. Similarly, the ADA has expanded its interpretation to include digital services as part 
of public accommodations, especially following legal precedents in the healthcare and retail 
industries emphasize that while these standards provide essential baselines, they are not 
substitutes for user-centered design practices.  Compliance alone does not guarantee usability; it 
only ensures technical accessibility. For instance, a website may meet WCAG 2.1 standards but 
still be frustrating to navigate for users with cognitive impairments if content is overly complex 
or navigation is unintuitive (Alvarado-Uribe et al., 2022). Therefore, accessibility standards must 
be viewed as the floor not the ceiling of design excellence. Moreover, real-world implementation 
often suffers from inconsistent auditing, developer misunderstanding of guidelines, and lack of 
participatory feedback from people with disabilities. Although the adoption of these standards 
has improved over the past two decades, researchers advocate for their integration within 
broader UCD frameworks to ensure both compliance and usability for diverse user populations.  
Inclusive design and universal design principles extend beyond compliance by aiming to create 
systems that are usable by all people, to the greatest extent possible, without the need for 
adaptation or specialized design (Maldonado et al., 2021). Rooted in architectural accessibility 
and disability rights advocacy, universal design was later adapted to digital contexts to address 
structural and cognitive barriers in software and web environments. Inclusive design, while 
similar, places emphasis on the iterative co-design of systems that accommodate a wide spectrum 
of user experiences and preferences from the beginning of the design process (Gu et al., 2022). 

Figure 6: Framework for Accessibility-Centric Design in Digital 

Systems 
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Scholars argue that these frameworks provide a more holistic approach than minimum standards 
alone, particularly because they consider the full continuum of human ability, including 
temporary impairments and situational limitations. In empirical research, inclusive design 
strategies such as adaptable font sizes, keyboard-only navigation, voice command compatibility, 
and cognitive scaffolding have been associated with higher user satisfaction and task efficiency 
across age groups and ability levels. Palacios et al. (2021) indicate that universal design principles 
can enhance not only accessibility but also overall usability, benefiting all users by removing 
friction in digital interaction. Furthermore, the integration of inclusive design into agile 
workflows and UCD practices has enabled continuous refinement of interfaces based on real-
world feedback, especially in cross-cultural and multilingual contexts.  
Although implementing universal design may initially increase development costs, research 
suggests long-term benefits in reduced maintenance, fewer support requests, and broader user 
adoption. These findings reinforce the argument that inclusive and universal design principles 
are not just ethical imperatives but strategic tools for expanding system reach and resilience. User-
centric design tailored to people with disabilities particularly those with visual, auditory, motor, 
and cognitive impairments has gained considerable momentum in recent accessibility literature. 
While earlier accessibility efforts focused largely on-screen reader compatibility and alt text for 
images, modern UCD approaches recognize the diversity within and across disability categories, 
requiring nuanced and personalized design responses (Hernández-Ramírez, 2019). For users 
with visual impairments, tactile keyboard navigation, semantic HTML structuring, and screen-
reader-friendly UI elements remain critical. Auditory accessibility, often overlooked, is addressed 
through captioning, visual alerts, and text-based alternatives to audio content. For individuals 
with motor impairments, adaptive input methods including switch control, eye-tracking, and 
voice-based navigation enable greater independence and efficiency. Cognitive accessibility 
requires particular attention to content clarity, navigational simplicity, and reduction of memory 
load features that support users with ADHD, autism, and learning disabilities. Participatory 
design methods have proven especially effective in these contexts, as users with disabilities can 
articulate the specific barriers they face in real time. In one case study, Ruiz et al. (2021) 
demonstrated that educational software co-designed with children who had cognitive 
impairments yielded 60% higher completion rates and lower frustration metrics compared to 
control versions. Despite these successes, research also identifies persistent gaps particularly the 
underrepresentation of certain disability groups in usability testing and the limited integration of 
accessibility professionals in mainstream UX teams. Addressing these disparities requires 
embedding accessibility into the culture of digital system design rather than treating it as a 
discrete or specialized function.  
Accessibility in digital systems must also address broader inclusivity concerns that extend 
beyond traditional disability frameworks, including functional literacy, language diversity, and 
age-related digital disparities. Functional illiteracy, affecting millions globally, can create 
substantial barriers to effective system use, particularly when digital platforms rely heavily on 
text-based interaction without visual or audio support. For users with low digital literacy or 
limited formal education, interfaces designed with simplified language, pictorial cues, and 
progressive disclosure significantly reduce friction and anxiety. Similarly, multilingual users face 
barriers when localization is poorly executed or fails to account for cultural idioms and reading 
conventions. Effective UCD practice in these contexts involves inclusive linguistic strategies, such 
as right-to-left layouts, phonetic transliteration, and localized error messages that align with user 
expectations. Age diversity also intersects with accessibility, as older adults may struggle with 
vision, hearing, memory, or dexterity factors that demand larger touch targets, customizable font 
sizes, and reduction in navigation complexity. Hernández-Ramírez (2019) highlights that age-
related design accommodations, such as slow-paced animations and confirmation prompts, 
substantially improve usability and satisfaction among older users. Additionally, studies show 
that intergenerational differences in technology familiarity necessitate flexible interfaces that 
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adapt to both novice and expert user needs. These broader interpretations of accessibility demand 
a shift in perspective from compliance to compassion treating inclusivity as a core design value 
that anticipates the full spectrum of human diversity. UCD practices that embrace this broader 
vision are better positioned to produce equitable, usable, and empowering digital experiences 
across the globe. 
User Adoption and Behavioral Outcomes of UCD 
The role of user-centric design (UCD) in fostering technology adoption has been widely analyzed 
through the lens of established behavioral models, particularly the Technology Acceptance 
Model (TAM), the Unified Theory of Acceptance and Use of Technology (UTAUT), and Diffusion 
of Innovation (DoI) theory. According to TAM, perceived usefulness and perceived ease of use 
are critical antecedents of user acceptance, both of which are directly influenced by UCD practices 
such as intuitive interface design, clear navigation, and consistent feedback (Ma et al., 2025).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
UTAUT extends TAM by incorporating constructs like facilitating conditions, social influence, 
and performance expectancy, which have been shown to be positively affected by participatory 
design and inclusive development processes. Chammas et al. (2015) found that systems 
developed using UCD approaches reported higher scores on TAM constructs across various 
organizational contexts. The Diffusion of Innovation theory complements these models by 
emphasizing relative advantage, compatibility, and trialability factors that UCD enhances 
through early user testing and iterative prototyping. Slingerland et al. (2020) demonstrated that 
when end users are involved in the design process, they are more likely to perceive the system as 
compatible with their values and job roles, accelerating adoption. These frameworks collectively 
underscore that UCD not only facilitates better system design but also directly aligns with the 
cognitive determinants of technology acceptance, thereby increasing user intention and reducing 
implementation resistance. Therefore, theoretical models of adoption serve as both explanatory 
and evaluative tools for understanding the behavioral impact of UCD practices in digital business 
environments. Beyond traditional models of rational behavior, emotional and cognitive 
responses significantly shape user attitudes toward new digital systems, and UCD plays a crucial 
role in influencing these affective dimensions (Ozkazanc-Pan, 2021). While perceived usefulness 
is necessary, studies have shown that emotional factors such as comfort, delight, frustration, and 
anxiety also determine whether users embrace or reject a system. UCD methods, particularly 
persona development and scenario-based design, allow developers to anticipate emotional 
reactions by embedding user empathy into interface structure and workflow logic.  For example, 
usability testing has consistently revealed that users are more likely to abandon systems that 
evoke confusion or frustration, even if those systems are functionally robust. Jansen et al. (2020) 
confirm that systems designed for aesthetic pleasure and cognitive ease not only increase 

Figure 7: Behavioral Models Influencing User Adoption through User-Centric Design 
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adoption rates but also enhance long-term satisfaction. Cognitive load theory further supports 
this claim, as users exposed to cluttered or poorly structured interfaces are more likely to 
experience decision fatigue, thereby decreasing retention and task efficiency.  
Additionally, cognitive congruence between user expectations and interface behavior achieved 
through UCD techniques like wireframing and iterative feedback reduces mental effort and 
boosts user confidence. In emotionally intense environments such as healthcare or finance, where 
stress and information overload are common, emotionally intelligent design becomes not just a 
UX concern but an operational necessity. Therefore, UCD facilitates adoption not only by aligning 
with user logic but also by designing for emotional engagement and psychological well-being, 
which are increasingly recognized as central to system success. Psychological constructs such as 
trust, flow, and resistance play a critical role in user engagement with digital systems, and UCD 
methodologies are uniquely suited to address these factors. Trust, often defined as the belief that 
a system is reliable, secure, and aligned with user interests, is enhanced when users are involved 
in the design process and when systems behave transparently. UCD fosters this by ensuring that 
security features are understandable, error messaging is non-threatening, and system feedback is 
immediate and clear. Flow theory, Sikder (2023) emphasizes the importance of deep, focused 
engagement, which occurs when tasks are neither too difficult nor too simple. UCD contributes 
to flow states by optimizing challenge-skill balance, reducing unnecessary interruptions, and 
enabling smooth navigation.  
Chammas et al. (2015) in e-learning environments found that flow-mediated interfaces, 
developed through user testing, significantly improved user persistence and motivation. 
Additionally, resistance to system adoption a common barrier in enterprise settings can be 
mitigated through participatory design strategies that give users a voice in shaping system 
behavior. When users perceive themselves as co-creators rather than passive recipients, their 
sense of ownership increases, and resistance decreases. Studies by Sikder (2023) shows that early 
involvement leads to positive psychological outcomes such as lowered anxiety, higher trust, and 
greater willingness to explore new functionalities. UCD also contributes to transparency, 
enabling systems to reveal their logic in ways that are meaningful to users thereby reducing 
ambiguity and fostering confidence. In sum, UCD is a powerful antidote to psychological 
resistance and a catalyst for building trust and immersive user experiences. One of the most 
consistently validated outcomes of UCD is its ability to enhance onboarding, improve user 
retention, and elevate satisfaction across digital systems.  
Onboarding the critical early phase where users learn and acclimate to a new system benefit 
immensely from clear affordances, guided tutorials, progressive disclosure, and consistent 
interaction patterns, all of which are pillars of UCD. Ozkazanc-Pan (2021) demonstrate that 
systems developed with onboarding in mind have lower dropout rates, reduced training costs, 
and quicker time-to-competency metrics. In SaaS environments, user retention is often tied to 
continued perceived value and low friction, both of which are supported by UCD tools like 
usability testing, customer journey mapping, and iterative feedback loops. Chammas et al. (2015) 
confirm that satisfaction with system design directly correlates with repeat usage, especially in 
self-service and consumer-facing platforms. Satisfaction itself is a multi-dimensional construct, 
encompassing aesthetic appeal, trustworthiness, efficiency, and emotional resonance all of which 
are influenced by UCD. For instance, the use of personalized dashboards and role-specific 
configurations increases perceived relevance, while microinteractions and real-time feedback 
enhance user delight. In healthcare and financial systems, where user error can have serious 
consequences, satisfaction is also tied to perceived control and error recovery support. The 
cumulative effect of these UCD practices is not only initial acceptance but sustained engagement, 
which is vital for digital business systems aiming to achieve long-term impact. Thus, UCD 
provides a comprehensive framework for maximizing the entire user lifecycle from onboarding 
to long-term satisfaction and advocacy. 
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Organizational and Strategic Impact of UCD 
User-centric design (UCD) has demonstrated measurable return on investment (ROI) by reducing 
operational costs, minimizing system rework, and decreasing training time. Numerous empirical 
studies have confirmed that systems developed using UCD principles outperform non-UCD 
systems in terms of efficiency, error reduction, and maintenance expenditures. For instance, Wani 
et al. (2017) reported that organizations employing UCD saved up to 50% in post-deployment 
support and bug fixing compared to traditional design approaches.  
Similarly, a cross-industry 
analysis by Jansen et al., 
(2020) found that companies 
incorporating usability 
engineering early in the 
development cycle 
experienced faster time to 
market and higher customer 
satisfaction, resulting in a 
significant increase in ROI. 
Usability testing and 
heuristic evaluations 
identify potential 
breakdowns before system 
launch, thereby avoiding 
costly retrofits.  Moreover, 
Ozkazanc-Pan (2021)  
showed that training costs decreased by 30–40% in systems developed through iterative user 
feedback because users required less formal instruction and could self-learn more intuitively. In 
the context of ERP and CRM deployments,  Ozkazanc-Pan (2021) found that error rates in task 
execution dropped significantly when UCD methodologies were employed, contributing to 
higher process reliability and reduced labor redundancy. Additionally, organizations noted a 
decline in helpdesk tickets and employee frustration when design decisions prioritized end-user 
workflows. 
Collectively, these findings underscore that UCD is not merely a cost but a strategic investment 
that yields both tangible and intangible financial returns, especially when integrated early and 
maintained throughout the software development lifecycle. Beyond its technical function, UCD 
has emerged as a core organizational capability that supports and accelerates digital 
transformation. As enterprises seek to adapt to rapidly evolving technologies and customer 
expectations, the ability to develop systems that are intuitive, inclusive, and user-aligned 
becomes a competitive differentiator. Sikder (2023) and Hassan & Galal-Edeen (2017) argue that 
innovation occurs not only through breakthrough technologies but also through human-centered 
improvements that redefine system value. In this regard, UCD enables transformation by 
aligning digital tools with real-world user behavior, thus reducing the cognitive and cultural 
friction that often stalls adoption. Organizations that embrace UCD institutionalize practices such 
as persona development, journey mapping, and usability testing across business units, thereby 
embedding empathy into the core of product and service innovation. In government digital 
services, for example, the inclusion of UCD mandates has improved citizen engagement, reduced 
service delivery costs, and enhanced trust in public platforms. In financial services, human-
centered apps that simplify investment, credit access, and personal finance management have 
outperformed their competitors in both retention and user loyalty.  
Furthermore, UCD enables companies to be more agile by providing continuous user feedback 
that informs iterative product evolution, ensuring digital transformation efforts remain aligned 
with end-user needs. This capacity to adapt in real-time to behavioral insights exemplifies UCD’s 

Figure 8: How User-Centric Design Enhances Organizational Efficiency 

and ROI 
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role not just as a design methodology but as a dynamic capability that shapes how organizations 
learn, evolve, and compete in digitally saturated markets. UCD contributes to strategic alignment 
by ensuring that system design reflects not only user requirements but also broader 
organizational objectives. When digital tools are aligned with both operational goals and user 
workflows, organizations can realize synergies that enhance overall effectiveness. According to  
Wani et al. (2017), strategic alignment is achieved when design and business teams 
collaboratively define user goals and key performance indicators (KPIs) during the planning 
stage. This shared vision is further reinforced by participatory methods that integrate stakeholder 
feedback into design iterations, leading to solutions that are both user-friendly and strategically 
impactful. Moreover, UCD supports innovation by uncovering unmet user needs and translating 
them into actionable features, a process referred to as “design-led innovation.” Research by Klein 
and Todesco (2021)  shows that emotionally engaging and delight-inducing interfaces increase 
user loyalty and product differentiation.  
Additionally, organizational adaptability defined as the capacity to respond to external change 
has been linked to design agility and the ability to gather and act upon user feedback in near real-
time. In dynamic industries such as e-commerce, healthcare, and education, adaptability is 
critical, and UCD serves as an enabler by reducing resistance to change and aligning digital 
touchpoints with shifting expectations. Decision-support systems designed with UCD principles 
improve decision quality and speed, thereby contributing to organizational intelligence. These 
insights suggest that UCD is not only an operational practice but also a strategic resource that 
enhances adaptability, alignment, and innovation in digital business systems. User-centric design 
plays a crucial role in elevating employee performance by simplifying workflows, reducing task 
ambiguity, and increasing motivation (Chammas et al., 2015). When enterprise systems are 
aligned with user capabilities and organizational roles, employees are better equipped to perform 
their duties efficiently and with fewer errors. UCD-enhanced systems lead to quicker task 
completion times, higher accuracy, and improved satisfaction among internal users. In HRIS 
platforms, for example, intuitive dashboards and accessible self-service features reduce 
administrative overhead and empower employees to manage their data, schedules, and benefits 
more autonomously (Sikder, 2023). Furthermore, the empowerment of end-users through UCD 
fosters a sense of ownership and accountability, which can stimulate intrapreneurial behavior 
defined as innovation initiated from within the organization. Mithun and Yafooz (2018) suggests 
that when employees are involved in the design of systems they regularly use, they are more 
likely to identify opportunities for process improvement and innovation. This participatory 
engagement also promotes psychological safety, encouraging experimentation and continuous 
feedback. Organizations that support such environments often develop internal innovation labs 
or feedback-driven update cycles that enhance productivity and user satisfaction simultaneously. 
UCD, therefore, acts as a conduit for both immediate performance enhancement and long-term 
cultural transformation by promoting collaboration, autonomy, and continuous learning among 
employees. 
METHOD 
This systematic review was conducted in accordance with the Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses (PRISMA) guidelines to ensure methodological 
transparency, replicability, and academic rigor. The PRISMA protocol was chosen to enhance the 
clarity of reporting and to support a systematic and unbiased synthesis of scholarly evidence. 
This method enabled the review to be grounded in empirical robustness while facilitating 
comprehensive engagement with the literature on user-centric design (UCD) within the 
landscape of digital business systems (DBS). The methodological approach consisted of several 
key phases: formulation of research objectives, identification of databases, development of search 
strategies, application of inclusion and exclusion criteria, quality assessment using a standardized 
tool, data extraction, and thematic synthesis. Each of these components was meticulously 
designed to ensure that the review process could yield a representative, high-quality, and 
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relevant body of knowledge. The review was structured 
around a central aim: to investigate how user-centric 
design principles are implemented in digital business 
systems and how these practices influence accessibility, 
adoption, and organizational outcomes. This aim was 
operationalized through four core research questions: 
(1) In what ways is user-centric design conceptualized 
and methodologically applied in digital business 
systems? (2) How does UCD contribute to accessibility 
for diverse user groups? (3) What psychological and 
behavioral factors underlie user adoption in systems 
designed using UCD principles? and (4) What are the 
measurable or reported organizational outcomes 
associated with the application of UCD strategies? 
These guiding questions shaped both the data 
collection and the analytical framework, enabling the 
review to align theoretical depth with empirical 
breadth. A systematic search was conducted across 
multiple reputable academic databases to ensure 
comprehensiveness and to avoid disciplinary bias.  
The selected databases included Scopus, Web of 
Science, IEEE Xplore, ACM Digital Library, 
ScienceDirect, SpringerLink, and Google Scholar (used 
for supplemental coverage and gray literature). These 
databases were chosen due to their wide coverage of 
peer-reviewed literature in fields such as computer 
science, information systems, digital design, 
engineering, and organizational studies. The search 
covered the publication period from January 2000 to 
March 2024 to encompass both foundational and recent 
advancements in UCD and DBS integration. This 
timeframe was also justified by the emergence of agile 
development practices, widespread digital 
transformation, and the institutionalization of UCD 
methodologies during the early 2000s. Search queries 
were constructed using a combination of controlled 
vocabulary and free-text keywords related to user-
centric design, digital business systems, and the three 
focal domains of the study: accessibility, adoption, and 
organizational impact. Boolean operators were applied 
to form logical combinations such as: (“user-centric 
design” OR “user-centered design” OR “human-
centered design”) AND (“digital business systems” OR 
“ERP” OR “CRM” OR “enterprise systems”) AND 
(“accessibility” OR “usability” OR “inclusive design”) 
AND (“adoption” OR “user acceptance” OR 
“engagement”) AND (“organizational impact” OR 
“performance” OR “return on investment”). Database-specific search syntax and filters were 
applied to limit results to peer-reviewed articles, conference papers, and institutional reports 
published in English. The initial search yielded 1,128 records across all databases. After removing 
312 duplicates, 816 unique studies remained for title and abstract screening. This screening was 

Figure 9: Methodology for this study 
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conducted independently by two reviewers using the predefined eligibility criteria.  
 
A total of 437 studies were excluded during the title and abstract screening due to irrelevance to 
the research topic, lack of conceptual focus on UCD, or coverage of non-business domains such 
as gaming, entertainment, or social media. The remaining 379 studies were retrieved in full text 
for in-depth eligibility assessment. After full-text review, 124 studies met all inclusion criteria and 
were selected for qualitative synthesis. Any disagreements between reviewers were resolved 
through consensus discussions or, where necessary, consultation with a third reviewer to ensure 
objectivity and consistency. To be included in the final synthesis, studies had to meet specific 
eligibility criteria. Inclusion criteria were as follows: (1) the study must be published in English 
between 2000 and 2023; (2) it must explicitly address the application of UCD principles in the 
development, deployment, or evaluation of digital business systems; (3) it must report on one or 
more of the three analytical domains accessibility, user adoption, or organizational impact; and 
(4) it must present either empirical findings (quantitative, qualitative, or mixed-methods) or 
conceptual contributions grounded in theory. Exclusion criteria were: (1) studies focusing on 
general usability without explicit reference to user-centric design, (2) articles addressing system 
design in consumer entertainment or gaming platforms without business relevance, (3) non-peer-
reviewed content such as blog posts, newsletters, or editorials, and (4) duplicate or retracted 
publications. For each of the 124 included studies, data were extracted using a structured 
template developed in Microsoft Excel. Extracted attributes included the title, authors, year of 
publication, country or regional context, research design (qualitative, quantitative, or mixed-
methods), digital business system type (ERP, CRM, DSS, LMS, etc.), user group (e.g., employees, 
customers, patients), description of the UCD approach, methods used to engage users, metrics or 
qualitative outcomes related to accessibility or adoption, and reported organizational benefits or 
limitations. This structured extraction enabled a consistent basis for comparative synthesis and 
facilitated the identification of thematic trends across studies. To enhance analytical depth, the 
extracted data were also coded and clustered using NVivo 12, which enabled the formation of 
thematic nodes based on recurring patterns and conceptual constructs.  
In parallel, a rigorous quality appraisal was undertaken for all included studies using the Mixed 
Methods Appraisal Tool (MMAT). This tool allowed the assessment of studies with diverse 
methodological designs on a common rubric. The MMAT evaluates five dimensions: clarity of 
the research questions, relevance and appropriateness of the methodology, adequacy of the 
sample, reliability of data collection instruments, and logic and coherence of data interpretation. 
Each study received an overall appraisal score (low, medium, or high quality). Only medium- 
and high-quality studies were retained for synthesis, although no study was excluded purely 
based on methodological orientation. This inclusive approach ensured that the review could 
integrate insights from both quantitative studies (e.g., surveys, usability metrics) and qualitative 
research (e.g., interviews, case studies, ethnography), thereby capturing a fuller picture of UCD 
applications. Given the diversity of research designs, settings, and outcomes, a narrative 
synthesis approach was adopted to analyze and integrate the findings. Thematic analysis was 
used to identify, categorize, and interpret recurrent patterns in the data. The themes were 
grouped into four overarching categories aligned with the review questions: (1) conceptual and 
methodological dimensions of UCD, (2) strategies and outcomes related to accessibility, (3) 
psychological, behavioral, and contextual factors influencing user adoption, and (4) reported or 
inferred organizational effects such as performance improvement, innovation enablement, cost-
effectiveness, and strategic alignment.  
Within each category, sub-themes were developed to reflect more granular insights for example, 
accessibility was further divided into physical, cognitive, and linguistic accessibility, while 
adoption included initial acceptance, sustained use, and resistance mitigation. The analytical 
process emphasized transparency, traceability, and interpretive depth. The findings were cross-
checked against the original sources, and divergent results were acknowledged rather than 
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normalized. Where applicable, findings were triangulated across multiple studies to ensure the 
robustness of interpretations. Reflexivity was maintained throughout the synthesis to account for 
potential researcher bias, particularly in the interpretation of qualitative evidence. In summary, 
this methodologically grounded and transparently executed systematic review provides a robust 
evidence base for understanding how user-centric design contributes to digital accessibility, 
system adoption, and organizational performance in diverse business contexts. The integration 
of PRISMA protocols, MMAT appraisal, and thematic narrative synthesis ensures that the 
findings are not only comprehensive but also methodologically defensible, offering a strong 
foundation for academic advancement and practical application. 
FINDINGS 

Among the 124 reviewed studies, a 
significant proportion specifically 87 
articles demonstrated a clear alignment 
with formal user-centric design 
principles as defined by ISO standards 
or human-centered design 
frameworks. This widespread 
conceptual adoption indicates a 
growing institutionalization of UCD 
across digital business system 
implementations. These studies, 
collectively cited over 6,200 times, 
reveal that UCD is no longer viewed as 
a peripheral concern limited to 
interface aesthetics but rather as a core 
strategic asset. Many of these works 
emphasized that organizations 
increasingly embed UCD at the early 
stages of system requirement planning and architectural modeling, signaling a shift from reactive 
usability testing to proactive design strategy. The reviewed literature highlighted a strong 
preference for iterative, participatory, and data-driven methods of system development 
particularly in industries such as healthcare, finance, and logistics. Furthermore, 64 articles 
reported that system development teams benefited from integrating real user data into interface 
prototyping and usability testing processes, which led to demonstrable improvements in design 
efficiency and system relevance. While the definitions and interpretations of UCD varied slightly 
depending on context and industry, the conceptual coherence across the literature affirms the 
maturity of the field.  
Notably, the most cited articles in this group several with over 500 citations each served as 
seminal frameworks guiding how organizations interpret and implement user-centric principles.  
This consistent theoretical grounding provided the necessary foundation for the more context-
specific findings that follow, establishing that the strategic incorporation of UCD is not only 
feasible but increasingly essential in modern business technology environments. Out of the 124 
included studies, 52 articles specifically addressed accessibility as a core design outcome within 
digital business systems. These accessibility-focused articles accumulated a total of over 3,800 
citations, indicating strong scholarly interest and validation of their findings. A majority of these 
studies 43 to be exact reported that the application of user-centric design significantly improved 
access for users with physical, sensory, cognitive, and linguistic challenges. Whether through 
screen reader compatibility, keyboard navigability, simplified interfaces, or multilingual design 
elements, these systems demonstrated reduced exclusionary barriers and broadened usability 
across user demographics. Notably, 19 of the studies concentrated on accessibility in high-stakes 
domains such as healthcare and government services, where failure to design inclusively could 

Figure 10: Review Findings on User-Centric Design in Digital 
Business Systems 
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result in critical service denial or compliance violations. These studies emphasized that 
integrating UCD early in the system lifecycle enabled better personalization of services for users 
with differing levels of digital literacy, age, and ability. In particular, seven studies focusing on 
low-literacy or non-native language speakers reported a marked increase in system task success 
rates, ranging from 28% to 72% depending on the user group and intervention strategy. Another 
11 studies conducted comparative usability tests and found that UCD-enhanced systems 
outperformed baseline systems by reducing error rates, increasing time-on-task efficiency, and 
raising user satisfaction scores.  
While a few articles noted challenges in balancing advanced functionality with simplicity, 
especially in ERP systems, the prevailing trend affirmed that UCD is a key driver of accessibility 
innovation. With several highly cited papers (more than 300 citations each) focusing exclusively 
on disability-inclusive design, the findings underscore the vital role UCD plays in ensuring that 
digital transformation does not exacerbate digital divides, but rather becomes a vehicle for digital 
equity. A prominent theme across the literature was the positive influence of user-centric design 
on system adoption. Of the reviewed articles, 66 explicitly examined user adoption behavior and 
reported substantial evidence that UCD methodologies contributed to increased user 
engagement, trust, and long-term use. These adoption-focused studies were collectively cited 
over 5,100 times, reflecting their importance in shaping both academic and practitioner 
understanding. Among these, 49 studies quantitatively measured system usage before and after 
UCD implementation and found adoption rates increased by margins ranging from 15% to 65%, 
depending on context, user base, and system complexity.  
The reviewed literature emphasized that intuitive navigation, contextual help features, feedback 
mechanisms, and consistent interface logic were the most cited features leading to enhanced user 
onboarding and satisfaction. In addition, 31 articles linked user adoption directly to reduced 
training time and lower support requests, offering indirect validation of improved user 
experience. Studies in public administration and education sectors highlighted that platform with 
user-centric elements achieved higher usage continuity, particularly among first-time users and 
low-tech demographics. Interestingly, several studies emphasized the psychological dimensions 
of adoption, reporting that users perceived systems designed through UCD as more trustworthy, 
less intimidating, and more aligned with their task logic. Behavioral insights such as perceived 
control, flow, and emotional comfort were commonly referenced themes, suggesting that 
adoption is not only a technical outcome but a psychosocial process heavily influenced by 
empathetic design. The prominence of these studies many of which have more than 200 citations 
suggests that user-centric design is among the most empirically supported strategies for 
improving system acceptance across diverse digital business environments. In addition to user-
level outcomes, the literature revealed compelling organizational-level benefits associated with 
the implementation of user-centric design principles. Out of the 124 total studies, 59 explicitly 
discussed measurable improvements in organizational performance metrics attributed to UCD. 
These organizationally focused studies have a cumulative citation count exceeding 4,700, 
indicating their widespread influence and acceptance.  
Among these, 35 studies reported that systems developed using UCD approaches led to reduced 
operational errors, faster employee onboarding, improved task execution accuracy, and more 
efficient workflow integration. In particular, studies from the manufacturing and logistics sectors 
showed that ERP systems customized with user feedback achieved up to 45% faster report 
generation and 30% fewer data input errors. In the context of CRM systems, 18 studies reported 
enhanced employee-customer interaction quality, directly impacting customer satisfaction 
ratings and retention. Moreover, 23 studies connected UCD to improved strategic alignment, 
highlighting how user-informed systems supported decision-making by ensuring real-time data 
accessibility, dashboard clarity, and cross-departmental usability. Importantly, 12 studies that 
conducted longitudinal tracking found that organizations experienced a return on investment in 
as little as 12 to 18 months post-implementation when UCD was a guiding design strategy. These 
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financial and operational outcomes were further bolstered by reductions in system abandonment, 
fewer technical support calls, and decreased need for post-launch training.  
Out of all reviewed articles, 41 provided direct insights into how UCD was operationalized within 
agile teams, DevOps workflows, or hybrid SDLC models. These articles have been cited more 
than 2,900 times collectively, with several emerging from leading technology innovation journals.  
Among these, 27 studies found that UCD practices when embedded within agile sprints 
contributed to better backlog prioritization, faster iteration cycles, and more accurate fulfillment 
of user stories. Eight studies conducted process audits and observed that development teams 
integrating UCD principles faced fewer scope creep issues and had greater success with 
incremental delivery of high-value features. Moreover, 19 articles detailed how usability testing 
and feedback loops were maintained throughout the development cycle, leading to fewer late-
stage revisions and enhanced design stability. Studies also emphasized that cross-functional 
collaboration among UX designers, product owners, engineers, and users was a critical enabler 
of UCD success in agile contexts. Several teams reported cultural shifts toward user advocacy 
within product meetings and retrospectives. Importantly, 12 studies described how integrating 
accessibility testing into each sprint cycle allowed for more inclusive design outcomes, especially 
when paired with automated testing tools. Despite some mentions of time-resource tensions 
between UCD and rapid deployment goals, the prevailing view in these studies was that the two 
paradigms can be harmoniously aligned. The presence of multiple case studies, including 
multinational corporations and public sector platforms, attests to the scalability and practicality 
of embedding UCD within modern agile ecosystems. These findings confirm that user-centricity 
is increasingly being codified into the technical and cultural practices of digital system 
engineering. 
DISCUSSION 
The findings of this review demonstrate that user-centric design has moved from a marginal, 
usability-driven philosophy to a mainstream strategy embedded in digital business system (DBS) 
architecture. The prominence of formalized UCD methodologies in 87 of the 124 studies signals 
a maturing of the discipline, aligning with earlier arguments by Mithun and Yafooz (2018), who 
anticipated the standardization of user experience (UX) principles. This expansion supports the 
idea that usability has evolved beyond graphical interface refinement into a systemic orientation 
toward human-centered digital transformation. However, this study extends earlier work by 
revealing that organizations now operationalize UCD not just at the interface level but across full 
system development cycles, particularly within agile and iterative frameworks. While, early 
adoption of human values in technology design, the current review confirms that such integration 
is now institutionalized in enterprise projects. Furthermore, the iterative and participatory 
models highlighted in this review parallel those found in contextual design framework, yet 
today's implementations are more tightly coupled with agile product management and digital 
innovation workflows. This integration suggests a paradigmatic shift: UCD is no longer just about 
individual user interfaces but about organizational change, system interoperability, and service 
co-creation with end-users an expansion that was less emphasized in earlier frameworks.  
One of the most significant findings is the consistent reporting of enhanced accessibility across 52 
studies, confirming and expanding on the claims made by earlier accessibility-focused research. 
Studies such as those by Mincolelli et al. (2019)  emphasized the importance of involving users 
with disabilities in the design process, noting substantial gains in usability and system inclusivity. 
The present review substantiates these claims, showing that systems developed using UCD 
principles not only comply with accessibility standards but also go beyond compliance by 
adopting inclusive and universal design philosophies. This broader adoption of accessibility 
focused UCD aligns with the trajectory predicted that inclusive design would become integral to 
digital system development. Furthermore, the review demonstrates that accessible UCD practices 
are increasingly adopted across sectors, particularly in healthcare and public administration an 
evolution from earlier work that largely focused on web-based applications. These findings 
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contrast with earlier critiques, such as those by Sikder (2023), who noted that accessibility was 
often treated as an afterthought. Today, as revealed by this synthesis, accessibility has emerged 
as a primary design imperative supported by empirical validation, usability testing, and user co-
creation. Notably, the integration of low-literacy and multilingual design features in digital 
systems reflects a more intersectional understanding of accessibility, extending the field's 
theoretical boundaries into the realms of cultural, linguistic, and cognitive diversity.  
User adoption remains a pivotal construct in digital system success, and this review supports and 
extends well-established adoption models such as the Technology Acceptance Model of 
Acceptance and Use of Technology. The 66 studies reviewed indicate that user-centric design 
significantly enhances perceived ease of use, perceived usefulness, and behavioral intention all 
constructs central to these frameworks. However, the present findings go further by identifying 
emotional comfort, flow, and cognitive congruence as equally important mediators of adoption. 
This observation is consistent with the propositions of Huang and Chiu (2016), who emphasized 
the emotional and experiential dimensions of usability. Unlike earlier adoption models that 
treated users as rational actors responding to system utility, the reviewed studies present users 
as affective beings influenced by trust, psychological safety, and design aesthetics. This 
complements the emerging field of affective computing and UX psychology, which explores how 
design impacts emotional responses and user retention. Additionally, the inclusion of feedback 
loops, progressive disclosure, and adaptive interfaces as UCD mechanisms for supporting 
adoption aligns with prior experimental studies by Lenkenhoff et al. (2018), who observed higher 
system engagement in learner-centric platforms. Therefore, the review not only confirms 
established theories of adoption but also offers refinements by incorporating psychological and 
behavioral insights that have gained prominence in recent years. The review identified 59 studies 
reporting measurable organizational benefits resulting from UCD, including increased 
operational efficiency, higher task accuracy, and faster system adoption all of which support the 
business case for UX investments made by authors like.  
This finding reinforces the claim that user-centricity is not merely an ethical or usability concern, 
but a strategic imperative for achieving digital performance and innovation. However, the 
current synthesis expands on these contributions by demonstrating that UCD is now being 
directly linked to key organizational outcomes such as ROI, productivity, and digital 
transformation readiness. While earlier literature, such as Gu et al. (2022), suggested potential 
productivity benefits, the reviewed studies provide robust empirical evidence of performance 
metrics improving post-UCD implementation. Furthermore, this review highlights how UCD can 
foster cross-functional alignment between IT, design, operations, and HR departments, thereby 
facilitating a more holistic and strategic deployment of enterprise systems. This systemic view 
was largely absent in earlier literature, which often analyzed UCD impacts in silos. The empirical 
confirmation that UCD can reduce training costs, minimize system abandonment, and improve 
decision support systems positions it as a tool for broader organizational optimization. The 
present findings thus align with, but also significantly deepen, earlier discussions about the 
economic value and strategic fit of UCD within business operations. Integration of user-centric 
design within agile and DevOps environments was a theme present in 41 studies, supporting 
emerging consensus in literature that agile-UCD convergence is not only possible but 
increasingly normative.  
Difficulty in integrating UCD into agile sprints due to time constraints and documentation 
challenges. However, the current review reveals that many organizations have overcome these 
hurdles through cross-functional team configurations, design sprints, and usability-informed 
backlog prioritization. This finding supports recent research by Huang & Chiu (2016), who noted 
improved product alignment when UCD was treated as a dynamic partner in agile iterations. 
More importantly, the reviewed studies show that embedding UCD at each stage of the system 
development life cycle rather than confining it to the planning or testing phase enhances system 
reliability, reduces late-stage errors, and increases end-user satisfaction. These findings directly 
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contradict earlier concerns that UCD might slow down agile velocity, and instead suggest that 
UCD contributes to development quality, stakeholder alignment, and reduced rework. The 
review also confirms that UCD enhances sprint planning accuracy and user story completeness, 
offering procedural refinements to earlier agile frameworks. Thus, the integration of UCD into 
agile environments not only reflects an evolved software engineering practice but represents a 
reconciliation of user empathy with rapid development, a duality once thought incompatible. 
While UCD principles are widely applied, this review uncovered considerable variability in 
implementation fidelity and outcomes across sectors. For example, healthcare systems 
emphasized clinical workflow integration and patient safety, whereas education platforms 
prioritized intuitive learning pathways and low cognitive load. These variations align with earlier 
sector-specific UCD studies 10 in healthcare; but extend the analysis by comparing sectoral logics 
side-by-side. One of the novel insights from this review is the adaptability of UCD in mission-
critical versus high-volume commercial systems. While healthcare and public administration 
focused on safety, accuracy, and inclusivity, private-sector platforms emphasized speed, 
conversion, and customer loyalty.  
Nonetheless, all sectors reported convergence on a few universal UCD benefits: reduced error 
rates, improved user satisfaction, and better alignment with end-user goals. The review also 
highlights that UCD in the public sector increasingly incorporates principles of co-production 
and digital inclusion, echoing themes from Gu et al. (2022) on participatory governance. These 
patterns suggest that while sector-specific customization is necessary, cross-industry learning 
and design transferability remain viable strategies for maturing UCD practices. The findings thus 
support the proposition that UCD, while flexible, is underpinned by a set of universal design 
principles that transcend domain boundaries. A final and overarching discussion point is the 
ethical and social significance of user-centric design as a vehicle for inclusive digital 
transformation. While much of the early discourse around UCD emphasized usability and 
efficiency, recent shifts supported by findings in this review highlight its potential to empower 
marginalized users, reduce digital exclusion, and uphold principles of autonomy and 
transparency. The review found multiple examples where UCD practices were adapted to serve 
low-literacy users, non-native speakers, and persons with disabilities. This aligns with broader 
digital ethics literature, which advocates for human-centered technology design as a safeguard 
against algorithmic bias and socio-technical inequities (Maldonado et al., 2021). These findings 
also challenge earlier critiques that framed UCD as narrowly technocratic or individualistic, 
suggesting instead that it can serve as a scaffold for digital justice and participatory design. The 
reviewed evidence indicates that ethical UCD practices are now being codified into institutional 
frameworks, with growing attention to intersectionality, diversity, and user dignity. This 
reimagining of UCD as a socio-technical ethics framework represents a key contribution of this 
review and positions user-centricity not only as a design choice but as a normative stance on the 
digital future. 
CONCLUSION 

This systematic review has demonstrated that user-centric design (UCD) is a foundational and 
transformative approach within the development and deployment of digital business systems, 
significantly influencing accessibility, user adoption, and organizational performance. Drawing 
upon 124 rigorously selected studies spanning multiple sectors and contexts, the findings confirm 
that UCD is no longer a peripheral design concern but a strategic enabler of inclusive, effective, 
and sustainable digital transformation. By embedding iterative feedback loops, participatory 
design practices, and empathy-driven system architecture, organizations can achieve 
demonstrable improvements in system usability, reduce digital barriers for diverse user groups, 
and foster higher levels of engagement and trust among stakeholders. The integration of UCD 
into agile and DevOps methodologies further indicates its scalability and adaptability within 
modern software development environments. Moreover, the reviewed evidence highlights that 
UCD enhances cross-functional collaboration, reduces long-term system costs, and contributes to 
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broader organizational agility and innovation. Importantly, the role of UCD extends beyond 
performance metrics it serves as a framework for ethical, accessible, and socially responsible 
digital system design. As organizations worldwide continue to embrace digital business systems, 
the strategic application of user-centric principles emerges not only as a best practice but as a 
necessary condition for ensuring that digital technologies are human-aligned, inclusive, and 
impactful. 
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