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Abstract 

This study presents a systematic literature review investigating the role of user-

centric design (UCD) in enhancing accessibility, adoption, and organizational 

performance within digital business systems. Utilizing the PRISMA 2020 

methodology, the review systematically examined 92 peer-reviewed articles 

published between 2010 and 2021, retrieved from leading academic 

databases including Scopus, Web of Science, ScienceDirect, IEEE Xplore, and 

Emerald Insight. The selected literature spanned diverse sectors such as 

finance, healthcare, logistics, education, and public administration, reflecting 

the widespread integration of enterprise systems like ERP, CRM, and HRM 

platforms across organizational contexts. The review synthesizes how UCD 

principles—including participatory design, iterative prototyping, usability 

evaluation, and accessibility standards—have evolved into central pillars of 

digital transformation strategies. Key findings indicate that UCD significantly 

improves usability, reduces cognitive load, accelerates technology adoption, 

and contributes to positive behavioral intention across user groups. Moreover, 

organizations employing UCD strategies reported quantifiable improvements in 

service quality, employee productivity, user satisfaction, and decision-making 

efficiency. Accessibility, in particular, emerged as a strategic design concern, 

with systems that addressed the needs of neurodiverse, multilingual, aging, and 

disabled users exhibiting higher adoption rates and stakeholder trust. 

Participatory design was identified as a powerful enabler of stakeholder 

alignment and system legitimacy, especially in complex, multi-role 

environments. Despite these benefits, several organizational and systemic 

barriers were identified, including time-to-market pressures, budget constraints, 

and cultural resistance to UX integration. The review concludes that UCD must 

be embedded not merely as a design practice but as a strategic capability to 

ensure sustainable innovation, cross-functional alignment, and digital maturity 

in enterprise system development. This synthesis contributes to a deeper 

understanding of UCD’s role in shaping inclusive, efficient, and high-impact 

digital ecosystems. 
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INTRODUCTION 
User-centric design (UCD), often synonymous with human-centered design, refers to a design 

philosophy and process that places the needs, limitations, and behaviors of end users at the forefront 

of technological development. Within digital business systems—ranging from enterprise resource 

planning (ERP) software to customer relationship management (CRM) platforms—the principle of 

UCD ensures that system architecture, interface, and functionality reflect real-world usage contexts 

and workflows. According to, UCD involves understanding user contexts, specifying requirements, 

producing design solutions, and evaluating outcomes, all iteratively and with direct user 

involvement. The international relevance of UCD is underscored by its adoption in cross-sector 

domains such as e-commerce, digital banking, telehealth, and government platforms, where user 

engagement translates into system adoption, task efficiency, and satisfaction (Koumpouros, 2022). 

As digital transformation accelerates globally, the strategic integration of UCD into system 

development lifecycles is increasingly recognized as essential for bridging usability gaps and 

enhancing organizational performance. Consequently, user-centric digital business systems not only 

empower end users but also support long-term adaptability in volatile, technology-driven markets 

(Mclaughlin, 2015). The complexity of enterprise environments—characterized by multi-role users, 

high-stakes transactions, and mission-critical operations—makes the UCD paradigm both a design 

necessity and a strategic imperative. Thus, a comprehensive review of UCD literature within digital 

business systems is timely and pertinent for understanding its evolution, practical implications, and 

contributions to digital transformation agendas worldwide (Ntakolia et al., 2022). 

 
Figure 1: User-Centric Design Impact Framework 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The global proliferation of digital technologies in business has heightened the importance of 

designing systems that are accessible, efficient, and contextually relevant. UCD has become a 

central concern in international software engineering practices, particularly within enterprise 

contexts where users interact with complex workflows and high-volume data processing. Research 

demonstrates that failure to incorporate UCD principles into business system development often 

results in low adoption rates, increased training costs, and workflow disruptions. As such, nations with 

advanced digital infrastructures—such as Germany, South Korea, the United States, and Sweden—

have systematically embedded UCD approaches into their digital governance and innovation 

strategies. Furthermore, global standardization bodies such as the IEEE and ISO have codified 

guidelines to align system design processes with user needs, promoting a universal language of 

usability, accessibility, and cognitive ergonomics. The widespread adoption of agile and DevOps 

methodologies has also facilitated the iterative evaluation of UCD elements, enabling continuous 

feedback loops between designers, developers, and end users. This collaborative ecosystem 

supports adaptive learning and rapid system refinements, which are essential in business 

environments characterized by uncertainty and change. International corporations such as SAP, 

Oracle, and Salesforce increasingly invest in UCD research and implementation, recognizing its 

direct impact on customer retention, digital inclusivity, and cross-cultural usability. Thus, UCD 
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transcends cultural and linguistic boundaries, emerging as a global design paradigm with profound 

implications for enterprise-level innovation and digital sustainability. 

Accessibility—defined as the design of systems usable by people with diverse abilities and 

conditions—is an indispensable dimension of UCD, especially in compliance-driven digital business 

environments. The Web Content Accessibility Guidelines (WCAG) 2.1 and similar standards frame 

accessibility not merely as a technical feature but as an ethical and legal obligation. UCD inherently 

prioritizes accessibility by engaging diverse user groups in the design process, thereby ensuring that 

physical, cognitive, and sensory barriers are systematically addressed. In digital business systems, this 

includes voice-enabled interfaces, keyboard navigation, adjustable text sizes, screen reader 

compatibility, and inclusive color schemes. Studies show that accessible enterprise applications 

improve job satisfaction, reduce turnover, and enhance overall productivity, particularly in 

organizations with aging or differently-abled workforces. Additionally, accessible design principles 

are vital for ensuring compliance with regulations such as the Americans with Disabilities Act, and 

the European Accessibility Act, which mandate accessible technology in public and private sectors. 

UCD practices rooted in empathy mapping, task analysis, and user journey modeling enable design 

teams to proactively embed accessibility features during the system architecture stage rather than 

retrofitting them later. This proactive inclusion reduces long-term maintenance costs and mitigates 

the risk of digital exclusion. Therefore, accessibility remains a pivotal concern in UCD for business 

systems, especially as digital equity becomes a defining metric of organizational social responsibility 

and customer legitimacy on a global scale (Uddin et al., 2022; Orhun, 2019). 

The successful adoption of digital business systems within organizations is profoundly influenced by 

their alignment with user expectations, tasks, and organizational culture. User-centric design (UCD) 

bridges this alignment by embedding user insights into system functionalities, thereby improving 

adoption metrics such as user engagement, training duration, and system utilization. Adoption 

models such as the Technology Acceptance Model (TAM) and the Unified Theory of Acceptance 

and Use of Technology (UTAUT) highlight perceived usefulness and ease of use—core UCD 

outcomes—as significant predictors of technology acceptance. In enterprise settings, where digital 

platforms often span multiple roles and departments, UCD ensures that the system accommodates 

diverse user requirements without imposing cognitive overload or task misalignment (Vos & Boonstra, 

2022). Empirical studies across sectors including healthcare, retail, and logistics affirm that UCD-

based systems exhibit higher retention rates and task accuracy, especially when user personas and 

task scenarios are incorporated early in the design lifecycle. Organizational change management 

strategies also benefit from UCD, as iterative prototyping and participatory design reduce resistance 

by involving users as co-creators rather than passive recipients. Moreover, studies have shown that 

UCD contributes to smoother onboarding processes, fewer help-desk queries, and reduced error 

rates. These outcomes are crucial for return-on-investment (ROI) calculations in technology 

deployments, positioning UCD not merely as a usability enhancement but as a business enabler. 

Thus, adoption rates and behavioral intention to use are directly tied to the extent of user-centricity 

embedded in digital business systems, reaffirming the strategic role of UCD in technology 

acceptance at the enterprise level. 

Participatory design (PD), a core practice within the UCD framework, involves stakeholders directly 

in the design and decision-making processes, fostering mutual learning and shared ownership of the 

system’s final in the context of digital business systems, PD is particularly valuable due to the multi-

user complexity of enterprise workflows and the varying levels of technical proficiency among users. 

Studies have demonstrated that involving end-users in co-design sessions, wireframing, and usability 

testing results in interfaces that are more intuitive and task-appropriate. For instance, in ERP 

implementations, PD practices have been linked to enhanced fit between system modules and 

domain-specific tasks, thereby reducing the need for post-deployment customization. PD also 

facilitates the surfacing of tacit knowledge—information that users may not articulate during 

conventional interviews but reveal during interactional sessions. This participatory dynamic enables 

the design of affordances and workflows that align more closely with real-world constraints and user 

expectations. From an organizational behavior perspective, PD fosters a sense of empowerment, 

accountability, and trust, all of which contribute to smoother transitions and higher acceptance of 

new digital systems. The incorporation of PD in UCD approaches is therefore not only a 

methodological choice but a socio-technical strategy that balances system functionality with 

stakeholder legitimacy. Empirical evidence supports the claim that systems developed with PD 

https://rast-journal.org/index.php/RAST/index
https://doi.org/10.63125/ndjkpm77


Review of Applied Science and Technology 

Volume 01 Issue 04 (2022) 

Page No:  1– 25 

Doi: 10.63125/ndjkpm77 

4 

 

report higher usability scores and lower resistance to change. Thus, participatory design enhances 

the methodological rigor and democratic ethos of UCD, especially within the politically sensitive 

terrain of enterprise technology adoption. 

A key strength of UCD is its reliance on rigorous evaluation methods throughout the design and 

implementation lifecycle. Usability testing, heuristic evaluations, contextual inquiries, and A/B testing 

are some of the standard practices used to validate the alignment of business systems with user 

expectations. In enterprise environments, these methods are often complemented with analytics 

dashboards, heatmaps, and eye-tracking studies to assess performance in high-stakes settings. The 

application of usability heuristics, such as those developed by (Carvalho et al., 2019), enables design 

teams to diagnose common pitfalls in navigation, feedback, consistency, and error prevention. 

These evaluations are especially critical for systems like customer relationship management 

platforms, where user errors or interface ambiguities can have direct financial consequences. 

Additionally, qualitative techniques such as cognitive walkthroughs and think-aloud protocols 

provide granular insights into user cognition, task flow, and decision-making under stress. Research 

suggests that multi-method evaluation approaches—combining subjective satisfaction metrics with 

objective performance indicators—yield the most actionable design improvements (Kohnke, 2016). 

In international deployments, cultural usability testing becomes essential to assess the system’s 

adaptability across linguistic and sociocultural contexts. Evaluative rigor in UCD not only validates 

usability outcomes but also provides accountability mechanisms for design decisions, making it a 

cornerstone of quality assurance in digital business systems. Through these methods, UCD fosters a 

culture of evidence-based design that aligns enterprise goals with user realities. 

 
Figure 2: User-Centric Digital Design Process 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Information architecture (IA)—the structural design of shared information environments—is a central 

concern in UCD, particularly in business systems where users interact with layered dashboards, multi-

step processes, and task-switching demands (Davison & Ou, 2017). Poor IA results in cognitive 

overload, navigation fatigue, and user frustration, which ultimately affect task accuracy and system 

abandonment rates. UCD practices address IA challenges through card sorting, tree testing, and 

sitemap modeling, which help organize content in ways that reflect user mental models. Cognitive 

psychology theories such as cognitive load theory and working memory models further inform layout 

decisions, icon design, and labeling practices, ensuring that users can process and retrieve 

information efficiently (Fischer et al., 2020). In complex systems like project management platforms 

or financial software, IA determines the ease with which users locate functions, interpret data 

visualizations, and complete multistep transactions. Studies in organizational contexts reveal that 

well-structured IA correlates with reduced training time, fewer support tickets, and higher 

productivity. Moreover, adaptive IA—where layout elements adjust based on user behavior—has 

been shown to enhance personalization and task flow in dynamic work environments(Tan et al., 

2017). Therefore, information architecture is not merely an interface concern but a cognitive and 

strategic design component central to the success of user-centric digital business systems. 
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LITERATURE REVIEW 
User-centric design (UCD) has become a foundational paradigm in the development and 

evaluation of digital business systems, responding to the increasing demand for technological 

solutions that are intuitive, accessible, and aligned with user behaviors. Unlike traditional 

development models that emphasized system functionality or business process optimization in 

isolation, UCD prioritizes human factors, task flows, and end-user contexts as core design drivers. This 

shift reflects a broader redefinition of value in enterprise computing—from internal system efficiency 

to external user satisfaction and engagement. As organizations undergo digital transformation, the 

integration of UCD into system design is no longer optional but essential, impacting usability, 

accessibility, system adoption, and strategic alignment. The proliferation of complex digital 

platforms—including enterprise resource planning (ERP), customer relationship management (CRM), 

and supply chain management (SCM) systems—has brought to light critical usability challenges that 

hinder adoption and impact organizational effectiveness. These systems, often used by a diverse 

range of employees, require interfaces and interaction models that cater to varying cognitive 

abilities, language proficiencies, and physical capacities. Consequently, literature on UCD in 

business systems spans interdisciplinary domains such as software engineering, information systems, 

human-computer interaction, organizational psychology, and digital accessibility. These 

contributions offer insights into how design choices can influence system usability, reduce training 

demands, and ultimately determine the success or failure of digital initiatives. This literature review 

synthesizes scholarly work across these domains to map the evolution, implementation, and impact 

of UCD in digital business systems. It adopts a thematic structure, exploring eight core areas: historical 

foundations, accessibility, user adoption, participatory design, usability evaluation, interface 

architecture, strategic outcomes, and implementation challenges. The goal is to provide a cohesive 

understanding of how UCD principles contribute to enhanced user experience, system utilization, 

and digital maturity within organizations. The extended outline below details these themes and their 

relevance to the study (Adams & Warf, 2022). 

User-Centric Design in Enterprise Systems 

The historical foundation of user-centric design (UCD) is deeply rooted in the disciplines of 

ergonomics and usability engineering, which sought to improve the interaction between humans 

and machines through human factors research. Early computing systems of the 1960s and 1970s 

emphasized technical capability over usability, resulting in tools that were powerful yet inaccessible 

to non-specialist users. As enterprise systems began to support increasingly complex business 

operations, the limitations of these function-driven approaches became evident. Researchers in 

usability engineering, advocated for iterative development, early user involvement, and empirical 

measurement of usability—principles that later formed the core of UCD. These frameworks provided 

the methodological infrastructure to understand user behaviors, expectations, and pain points in 

structured ways. Usability engineering shifted system design away from assumptions about how users 

should behave to actual observations of how they do behave. During the late 1980s and early 1990s, 

these practices were formalized into comprehensive development philosophies such as user-

centered systems design (UCDS), emphasizing mutual shaping between users and technology. By 

the time digital enterprise systems like ERP and CRM began proliferating in the 1990s, usability had 

become a major concern among practitioners due to high rates of user resistance, errors, and 

abandonment. The transition from ergonomic and usability roots to UCD therefore reflected a 

growing recognition that system success depends not just on computational logic but on human 

compatibility. These formative efforts laid the groundwork for what would become UCD as a full-

fledged design philosophy, influencing contemporary digital business environments. 

A pivotal milestone in the formalization of user-centric design is the ISO 9241-210 standard, which 

defines human-centered design processes for interactive systems. Published by the International 

Organization for Standardization, ISO 9241-210 outlines a structured, iterative methodology for 

embedding user needs and feedback throughout the system lifecycle, emphasizing user 

involvement, context of use, and design evaluation. This standard provides a comprehensive and 

universally accepted framework that is especially relevant in the design of digital business systems 

used by diverse and distributed workforces. The inclusion of contextual understanding, stakeholder 

collaboration, and iterative development mirrors earlier recommendations by usability pioneers but 

extends them into internationally recognized guidelines . In enterprise settings, ISO 9241-210 ensures 

that user-centric practices are not ad hoc but institutionalized through procedural compliance and 
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organizational policy. The ISO framework’s emphasis on design documentation, user task modeling, 

and real-world scenario testing has become central to enterprise software projects aiming for 

scalability and cross-role usability (Subrato, 2018). Studies have demonstrated that organizations 

adhering to ISO 9241-210 experience improvements in system usability, user satisfaction, and return 

on investment due to reduced rework and lower training costs. Importantly, the standard has also 

become a compliance benchmark in regulated industries, such as healthcare, finance, and 

government technology procurement (Rahaman, 2022). The ISO framework therefore plays a dual 

role: it institutionalizes UCD practices across organizational boundaries and legitimizes usability as a 

strategic priority rather than a peripheral concern. In doing so, it bridges the gap between theory 

and implementation, making UCD operational in the often-rigid structures of enterprise system 

development (McNeese et al., 2020; Sazzad & Islam, 2022). 

 
Figure 3: User-Centric Design Evaluation Framework 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

The field of human-computer interaction (HCI) has significantly shaped the trajectory of user-centric 

design, particularly in the context of enterprise systems. HCI emerged in the 1980s as an 

interdisciplinary field combining computer science, psychology, design, and ergonomics to explore 

how users interact with digital systems. While early HCI research focused on personal computing 

interfaces, its principles—such as affordances, feedback, learnability, and user control—proved 

highly transferable to enterprise applications (Akter & Razzak, 2022). As business systems became 

more digitized, researchers began applying HCI concepts to evaluate the usability of multi-user 

platforms, intranets, and information management tools. Enterprise systems often demand that users 

perform complex, multistep tasks under time constraints, making HCI insights into cognitive load, error 

prevention (Masud, 2022) , and task flow particularly valuable. Empirical studies have shown that 

enterprise applications developed using HCI-informed methods demonstrate higher task efficiency, 

reduced error rates, and improved user satisfaction. Moreover, HCI principles have been integrated 

into enterprise system development frameworks, including agile methodologies, design sprints, and 

continuous UX testing. The field has also expanded to include emotional design, social computing, 
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and collaborative systems, all of which are increasingly relevant as digital workplaces rely on shared 

platforms and real-time data exchange (Akter & Ahad, 2022; Roddy & Bridges, 2018). In sum, HCI 

serves as both a theoretical and practical foundation for UCD, providing the cognitive, behavioral, 

and technical insights needed to design business systems that are not only functionally robust but 

also human-compatible. 

Accessibility in Digital Business Platforms 

Accessibility in digital business platforms is fundamentally rooted in the broader philosophy of 

universal design, which seeks to create products usable by all individuals regardless of their physical, 

sensory, or cognitive capabilities. In enterprise applications such as enterprise resource planning 

(ERP) and customer relationship management (CRM) systems, universal design principles are 

essential to accommodate diverse workforces with varying levels of digital literacy, physical ability, 

and linguistic competence (Hirvonen & Kinnunen, 2020). Unlike consumer-facing tools that often 

prioritize aesthetics or novelty, enterprise software must emphasize functionally inclusive features like 

adjustable interfaces, screen reader compatibility, keyboard navigation, and simplified workflows. 

The implementation of universal design reduces the need for post-hoc accommodations and 

increases operational consistency across departments, especially in industries such as healthcare 

and education where accessibility compliance intersects with legal responsibility. Research 

demonstrates that systems designed according to universal design principles lead to higher user 

satisfaction, better task performance, and fewer support requests from users with impairments. 

Moreover, universal design enhances long-term scalability by ensuring that enterprise applications 

remain functional as user demographics evolve. Studies have also identified a strong correlation 

between inclusive design and increased user retention, especially in high-volume systems where 

access equity is central to system efficacy. Therefore, universal design is not merely a technical 

guideline but a holistic design philosophy that ensures enterprise technologies are inclusive, 

consistent, and resilient across user populations and operational contexts. 

Legal and regulatory mandates have played a central role in institutionalizing accessibility standards 

across digital business platforms. Frameworks such as the Web Content Accessibility Guidelines 

(WCAG) 2.1, Section 508 of the U.S. Rehabilitation Act, the Americans with Disabilities Act (ADA), and 

the European Accessibility Act (EAA) establish minimum compliance requirements for software 

usability among individuals with disabilities (Ferrari, 2021; Ara et al., 2022). These guidelines influence 

the design and deployment of enterprise applications in both public and private sectors, often 

requiring conformance in procurement, software audits, and IT service delivery (Power et al., 2018). 

For instance, addresses principles of perceivability, operability, understandability, and robustness, 

thereby ensuring that systems function equitably across assistive technologies such as screen 

readers, magnifiers, and voice commands. Section 508 mandates that federal agencies procure 

and maintain accessible IT systems, influencing ERP and CRM vendors to adopt accessibility-by-

design approaches in their core architecture (Pisoni et al., 2021; Akter & Razzak, 2022). Failure to 

meet these requirements often results in legal penalties, reputational damage, and exclusion from 

government contracts. Studies across sectors including education, healthcare, and local 

government highlight that compliance is uneven but growing, with accessibility increasingly framed 

as a strategic rather than reactive design goal. Moreover, accessibility mandates have catalyzed 

the creation of roles such as digital accessibility officers and usability auditors within IT teams, 

embedding accountability structures for inclusive technology. As such, regulatory frameworks have 

transitioned from external compliance pressures into internal governance instruments that influence 

how organizations architect and evaluate enterprise software. 

Accessible digital business systems must serve a wide array of user populations, including individuals 

who are neurodiverse, aging, or working in multilingual environments. Neurodiversity refers to 

differences in cognitive functioning such as autism, ADHD, and dyslexia, which affect how users 

perceive and interact with digital interfaces. These users benefit from low-distraction layouts, 

customizable fonts, visual contrast controls, and reduced reliance on text-heavy navigation. Similarly, 

older adults often face challenges related to reduced vision, hearing, motor skills, and memory, 

making accessible design critical in promoting digital workplace inclusion. Design considerations for 

aging users include larger click targets, consistent iconography, and simplified step-by-step 

workflows (Malhotra et al., 2021). In multilingual settings, which are common in global enterprises, 

accessibility also entails language flexibility, localized content, and cultural sensitivity in visual symbols 

and interface metaphors. Research highlights those systems accommodating linguistic diversity and 
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neurocognitive variation result in fewer operational errors, enhanced task confidence, and higher 

satisfaction among marginalized user groups. Furthermore, accessible ERP systems in global 

companies like Siemens and IBM have shown that inclusive features such as alternate input modes 

and adaptive user interfaces support diverse employee retention and engagement. These studies 

collectively indicate that designing for neurodiversity, aging, and multilingualism is not a marginal 

concern but a critical dimension of universal access in enterprise IT, reflecting a broader 

organizational commitment to equity and inclusion. 
 

Figure 4: Universal Design for Inclusive Systems 

 
 
Empirical evidence from sectors such as healthcare, education, and public service demonstrates 

that accessible enterprise systems yield measurable improvements in performance, user satisfaction, 

and compliance. For instance, accessible electronic health record (EHR) systems used by clinicians 

with physical disabilities have facilitated accurate and timely patient documentation, supporting 

both equity and clinical efficacy. Similarly, CRM platforms used by educational institutions have 

integrated screen reader support, captioned training materials, and multilingual dashboards to 

enable inclusive access among faculty, students, and administrative staff. In public sector ERP 

implementations, accessibility design has enabled staff with vision and mobility impairments to 

access payroll, procurement, and performance management modules through adaptive interfaces 

and voice commands. These cases illustrate that accessibility is not a feature layer but a structural 

attribute embedded within user interface design, back-end logic, and content architecture. Beyond 

operational outcomes, accessibility reflects an ethical stance that recognizes the digital rights of all 

employees and customers, regardless of their abilities or environments (Al-Okaily et al., 2021). 

Organizations that prioritize accessibility report stronger employee morale, brand reputation, and 

digital readiness, with inclusion becoming a key pillar of corporate social responsibility and 

sustainability. Thus, the strategic importance of accessibility in digital business systems transcends 

regulatory obligation and technical performance. It represents a values-driven design imperative 

that supports organizational legitimacy, cross-role participation, and equitable service delivery in an 

increasingly diverse digital economy. 

User-Centric Design as a Catalyst for System Adoption 

User-centric design (UCD) plays a pivotal role in mitigating resistance to digital system adoption and 

reducing the associated training burden. Enterprise technologies such as ERP and CRM systems often 

require complex user interactions that can become overwhelming if not designed with end-user 

tasks, mental models, and workflows in mind. UCD methodologies focus on creating intuitive 

interfaces, consistent navigational flows, and contextually relevant functionalities—features that 

have been empirically shown to minimize learning curves. Employees using UCD-based systems 

required 30–50% less training time compared to traditional systems. Moreover, usability-centered 

systems enhance perceived self-efficacy, allowing users to feel confident and competent, which is 

a known mediator in reducing resistance to new technologies. Research further suggests that UCD 

fosters positive affective responses to system interaction, creating smoother onboarding experiences 

and lowering post-deployment support costs. In sectors such as healthcare and finance, where 

regulatory compliance and accuracy are critical, UCD-based systems have demonstrated reduced 
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cognitive overload and error rates during training (Holzinger, 2005; Sutcliffe, 2000). The alignment 

between system functions and user tasks enables quicker assimilation into daily operations and 

reduces resistance stemming from frustration or fear of incompetence. Furthermore, participatory 

UCD techniques, including co-design and user journey mapping, provide employees with a sense of 

agency, increasing psychological ownership of the system. These findings collectively underscore 

UCD’s essential role in shaping user attitudes, skill acquisition, and overall system acceptance. 

 
Figure 5: Theoretical Framework Linking User-Centric Design to System Adoption 

 
 

The integration of user-centric design (UCD) principles aligns directly with the core constructs of 

widely used technology acceptance models such as the Technology Acceptance Model (TAM) 

and the Unified Theory of Acceptance and Use of Technology (UTAUT). TAM, emphasizes perceived 

ease of use and perceived usefulness as primary determinants of user acceptance. UCD supports 

both constructs by prioritizing clarity, task alignment, and reduced complexity in system interfaces. 

In parallel, UTAUT extends these variables to include social influence and facilitating conditions, all of 

which can be enhanced through participatory and iterative UCD methods. Several empirical studies 

confirm that systems developed with UCD frameworks score significantly higher on acceptance 

metrics, including behavioral intention to use, continued usage, and system satisfaction. For 

instance, A 45% increase in perceived usefulness after implementing user-aligned design 

improvements in enterprise software. Similarly, Usability enhancements in government CRM systems 

led to a 37% boost in actual usage and a 41% increase in perceived ease of use. These findings are 

further supported by organizational case studies from the education and manufacturing sectors, 

where UCD integration led to higher TAM and UTAUT construct scores during post-implementation 

surveys. Additionally, behavioral intention—a key UTAUT construct—is directly influenced by positive 

emotional responses elicited through aesthetically pleasing and functionally seamless designs. Thus, 

the conceptual alignment between UCD and technology acceptance theories is both robust and 

supported by significant empirical evidence, confirming UCD’s critical role in promoting system 

adoption. 

Numerous system adoption failures across industries have been attributed to poor user experience 

(UX), reinforcing the necessity of user-centric design (UCD) as a strategic priority. Case studies 

highlight the role of non-intuitive interfaces, inconsistent navigation, and irrelevant feature sets in the 

abandonment of large-scale digital business systems. For instance, failure of a CRM system in a North 

American bank, concluding that minimal user input during design led to low adoption and 

widespread rejection. Similarly, a hospital information system suffered a $34 million loss after 

implementation due to usability barriers that overwhelmed clinical workflows. These failures are not 

isolated; over 60% of enterprise software rejections are rooted in UX deficiencies rather than 

functional inadequacies. Poor UX erodes user trust, increases training time, and leads to higher 

reliance on workarounds or shadow systems, thereby undermining the efficiency gains such systems 

are meant to provide. In contrast, systems developed with UCD methodologies consistently 
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demonstrate superior adoption outcomes, fewer post-launch revisions, and more stable usage 

patterns. UCD practices such as iterative prototyping, usability testing, and stakeholder co-creation 

enable designers to identify friction points early in the development cycle. When these methods are 

neglected, the resulting systems may technically function but fail in practice due to user resistance 

and disengagement. Therefore, the literature consistently reveals that UX is not a cosmetic layer but 

a core factor in the success or failure of enterprise system adoption. 

Metrics such as usability, user satisfaction, error frequency, and behavioral intention provide 

quantifiable insights into how UCD influences system adoption and organizational behavior. These 

metrics serve as proxies for cognitive alignment, emotional response, and task performance—all of 

which are critical in enterprise environments. Usability, often assessed through task completion rates, 

time-on-task, and error recovery, correlates strongly with employee productivity and confidence. 

User satisfaction surveys, derived from tools such as the System Usability Scale (SUS), offer additional 

data on perceived efficiency and affective trust, both of which influence whether employees 

embrace or reject a new system. Behavioral intention to use, drawn from models like TAM and UTAUT, 

is often strengthened through design elements that reduce cognitive load, increase task flow clarity, 

and provide immediate system feedback. Importantly, these metrics are not just technical indicators 

but behavioral signals that shape organizational norms around technology use. Studies show that 

systems scoring high on UCD-driven metrics result in fewer help-desk calls, faster onboarding, and 

stronger interdepartmental collaboration. They also influence broader cultural factors such as trust 

in IT departments, openness to change, and willingness to experiment with digital tools. Thus, UCD 

metrics provide a dual function: they validate system performance from the user perspective and 

inform managerial strategies for technology governance, policymaking, and resource allocation. In 

enterprise contexts, these insights are essential for sustaining long-term system use and aligning digital 

infrastructure with human capabilities. 

Participatory Design Practices 

Participatory design (PD) refers to a collaborative methodology where users and stakeholders 

actively contribute to the design and development of technological systems. Originally rooted in 

democratic design movements in Scandinavia, PD promotes mutual learning, empowerment, and 

equal influence between system designers and users. The primary aim of PD is to align system 

functionality with user needs by incorporating firsthand insights into decision-making. In enterprise 

contexts—where technologies like ERP or CRM impact a wide array of job roles—PD facilitates task-

specific input that traditional requirement-gathering methods may overlook. Unlike top-down 

development models, PD treats users as experts of their own practices, elevating lived experiences 

into formal design inputs. This enhances system usability, reduces post-launch revisions, and fosters 

long-term adoption. PD’s core principles—collaboration, transparency, iteration, and contextual 

engagement—align well with agile methodologies and continuous integration cycles. Moreover, 

studies confirm that PD contributes to better socio-technical alignment, as user involvement enables 

systems to reflect both operational workflows and informal practices (Majrashi & Al-Wabil, 2018). Thus, 

PD has become a foundational approach in the development of enterprise systems that demand 

flexibility, cross-role alignment, and contextual sensitivity. 

A variety of tools and techniques are used to implement participatory design (PD) in enterprise 

system development. Commonly applied methods include journey mapping, co-design workshops, 

storyboarding, contextual inquiry, personas, and paper prototyping—each promoting different forms 

of user involvement (Cumbo & Selwyn, 2022). Journey mapping enables stakeholders to visualize 

end-to-end workflows and identify pain points or inefficiencies, which is particularly useful in complex 

ERP implementations (Quintero, 2022). Co-design workshops, often involving cross-functional teams, 

foster a shared language between IT and business users, helping teams bridge communication gaps 

and clarify design priorities. Storyboarding and low-fidelity prototyping encourage rapid feedback 

and allow users to critique design iterations without needing technical expertise. Contextual inquiry 

and ethnographic observation further deepen user understanding by revealing unarticulated 

workflows and implicit practices. These techniques align closely with agile and user experience (UX) 

frameworks, where iterative testing and refinement are essential. They also support inclusive 

engagement by making participation accessible for users with limited digital or design literacy. 

Importantly, studies have shown that PD tools significantly reduce usability issues in post-launch audits 

and increase satisfaction metrics among users (Bødker et al., 2022). Thus, PD tools are not merely 

https://rast-journal.org/index.php/RAST/index
https://doi.org/10.63125/ndjkpm77


Review of Applied Science and Technology 

Volume 01 Issue 04 (2022) 

Page No:  1– 25 

Doi: 10.63125/ndjkpm77 

11 

 

design aids but strategic instruments that help embed user experience into enterprise software 

architecture. 
Figure 6: Collaborative Design for Long-Term User Adoption 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Participatory design (PD) facilitates stakeholder alignment by engaging representatives from each 

group in co-creative activities, enabling collective negotiation of system features, workflows, and 

priorities (Smith & Iversen, 2018). This cross-functional alignment is critical in reducing design misfires, 

such as duplicated functionality or role-inappropriate dashboards. Co-design activities and 

participatory workshops act as mediating spaces where departments can voice specific needs and 

explore interdependencies. By ensuring that the voices of technical, administrative, and frontline 

users are represented, PD reduces interdepartmental friction and clarifies system objectives. 

Additionally, involving various stakeholders from the outset cultivates a sense of collective ownership, 

which is linked to improved system uptake and fewer post-deployment disputes. Research by 

(Veselova & Gaziulusoy, 2022) found that PD interventions often resolve stakeholder conflicts before 

they affect implementation timelines. Moreover, PD processes such as affinity diagramming and 

collaborative scenario building enable the identification of shared values, data dependencies, and 

terminological inconsistencies across business units. These alignment efforts reduce ambiguity in 

system requirements and contribute to more cohesive, user-validated enterprise architectures. 

Consequently, PD serves as both a design framework and an organizational tool for harmonizing 

cross-departmental perspectives. 

Usability Evaluation Techniques in User-Centered Business Applications 

Usability testing plays a critical role in the development of user-centered business applications and 

is typically categorized into formative and summative testing. Formative usability testing is 

conducted throughout the development lifecycle to iteratively refine the interface, while summative 

testing evaluates the effectiveness, efficiency, and satisfaction of the final product (Reddy et al., 

2019). In enterprise systems, formative testing often involves early-stage prototypes or mockups 

assessed through moderated testing sessions to identify usability problems before full-scale 

development. This process supports alignment with user needs and helps reduce post-launch costs 

associated with major redesigns. Summative testing, on the other hand, involves quantitative 

measurements to validate system readiness for deployment—typically using metrics like task 

completion rate and satisfaction scores. Both types are critical in user-centered enterprise systems, 

where workflows span multiple departments and require high precision  (Saad-Sulonen et al., 2018). 

Research shows that usability testing embedded in iterative development cycles improves system 

success by reducing learning curves and increasing user satisfaction. Moreover, usability testing in 

ERP, CRM, and HRIS systems helps identify bottlenecks, optimize dashboards, and align system 

behaviors with real-world tasks. Therefore, both formative and summative usability assessments are 

indispensable in ensuring functional, accessible, and acceptable business applications. 
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Figure 7: Usability Testing in Enterprise Systems 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Heuristic evaluation, cognitive walkthroughs, and task analysis are foundational methods in usability 

evaluation for enterprise systems. Heuristic evaluation involves expert reviewers examining the 

interface against established usability principles such as visibility of system status, consistency, and 

error prevention. It is widely used due to its low cost, efficiency, and ability to uncover severe usability 

issues in early development. Cognitive walkthroughs focus on user problem-solving processes, 

evaluating whether users can intuitively complete tasks without training or documentation. This 

method is particularly useful in evaluating onboarding experiences and procedural accuracy in 

systems like ERPs or financial reporting tools. Task analysis involves breaking down user goals into 

discrete steps to identify redundancies, inefficiencies, or mismatches between system design and 

actual workflows (Hayes et al., 2021). These techniques allow evaluators to uncover friction points 

that may go unnoticed in conventional testing and are particularly suited to the hierarchical and 

multistep nature of enterprise interfaces. Multiple studies confirm that applying these expert-based 

methods early in development significantly reduces design flaws and accelerates iteration cycles. 

By identifying usability gaps from both user and cognitive perspectives, these approaches enable 

the creation of intuitive, efficient, and contextually relevant business systems. 

Quantitative metrics provide objective data to measure and compare usability in business 

applications. These include task success rate, time on task, error rate, and user satisfaction scores—

each offering insight into system performance, learnability, and overall experience. Task success rate 

evaluates whether users can complete key workflows, making it particularly relevant in ERP and CRM 

environments where failed transactions can disrupt business continuity (Broadley & Dixon, 2022). Time 

on task measures efficiency and can highlight unnecessary steps or poor navigation structures. Error 

rates help identify areas where users make mistakes, signaling breakdowns in feedback, clarity, or 

alignment with mental models. User satisfaction is often captured through standardized instruments 

like the System Usability Scale (SUS) or the Net Promoter Score (NPS), both of which provide 

comparative benchmarks across releases or platforms. Research shows that high usability scores are 

correlated with greater user adoption, fewer support tickets, and stronger ROI in enterprise 

implementations (Robb et al., 2021). Moreover, combining metrics can reveal trade-offs—such as 

high efficiency but low satisfaction—which enables teams to prioritize improvements strategically. 

Quantitative data thus supports evidence-based design decisions and facilitates cross-functional 

dialogue between UX teams, developers, and business stakeholders. Moreover, Post-deployment 

usability evaluation is crucial in assessing system performance under real-world conditions. It includes 

techniques such as telemetry data analysis, session logs, heatmaps, and user feedback collection, 
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which offer insights into usage patterns and problem areas after a system goes live. Telemetry data 

provides large-scale behavioral analytics, including which features are most used, where users 

hesitate, and which paths lead to task abandonment. Session logs enable teams to track clicks, 

page transitions, and timing, helping detect inefficiencies and navigation issues that might not 

emerge during controlled lab testing. Heatmaps, including scroll and click heatmaps, provide visual 

representations of user interactions, identifying areas of confusion, overload, or inactivity (Firmenich 

et al., 2019). These tools are particularly effective in enterprise dashboards and reporting systems, 

where visual complexity can impede user effectiveness. Post-launch evaluation is also critical for 

long-term system evolution, as it validates initial assumptions and uncovers emergent use cases or 

unmet needs. Feedback loops generated from this data support continuous improvement in agile 

and DevOps environments, ensuring that business systems remain responsive to user behavior over 

time. Therefore, post-deployment data serves as a vital complement to pre-launch testing in user-

centered enterprise system development. 

Cognitive Design in Complex Interfaces 

Reducing cognitive load in complex business interfaces is essential for improving usability and user 

performance. Cognitive load theory posits that human working memory has limited capacity, which 

can be overwhelmed by poorly structured interfaces. In enterprise systems, users frequently navigate 

dashboards, forms, and workflows that span multiple screens and datasets, making cognitive 

efficiency crucial. Research shows that cognitive load can be minimized by grouping related 

information, removing irrelevant content, and using consistent terminology. Interface structures that 

support progressive disclosure—revealing information only as needed—reduce user fatigue and help 

prioritize tasks (Kim et al., 2022). Additionally, visual cues such as alignment, whitespace, and 

iconography guide user attention and support rapid comprehension. In ERP and CRM systems, high 

cognitive load has been linked to increased task errors and delayed onboarding, particularly among 

new or infrequent users. Studies by Clarke et al. (2020) emphasize that reducing unnecessary steps 

and clarifying task flow significantly improves user confidence and accuracy. Therefore, structuring 

interfaces with cognitive limits in mind not only optimizes interaction but also enhances the 

learnability and acceptance of enterprise applications across diverse user roles. 

 
Figure 8: Stepwise Theoretical Framework for Cognitive Design 

 
 

Effective labeling and visual hierarchy are foundational to information architecture (IA) in enterprise 

systems. Labels guide interpretation and navigation, helping users locate content and understand 

system functionality without confusion (Schmidhuber et al., 2021). In ERP and HRIS systems, where 

modules often include nested categories such as “Payroll > Reports > Forecasts,” clear and intuitive 

labeling is essential to prevent mis navigation. Research shows that ambiguous or inconsistent labels 

increase error rates, search times, and user dissatisfaction. Complementary to labeling is visual 

hierarchy, which refers to the structuring of on-screen elements to reflect their relative importance. 
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Techniques such as font size, color contrast, and grouping guide users’ visual scanning and decision-

making processes. Eye-tracking studies reveal that users tend to follow F-patterns or Z-patterns in 

interface scanning, reinforcing the need for deliberate placement of headers, menus, and call-to-

action buttons. In CRM dashboards, where tasks such as lead tracking and customer segmentation 

depend on data comprehension, proper labeling and layout can significantly impact workflow 

efficiency. Researchers also emphasize the value of user testing during label development, 

especially in multilingual or multicultural contexts where direct translations may obscure meaning 

(Darejeh et al., 2021). Therefore, refined labeling and visual hierarchy are not cosmetic but critical 

for reducing friction and increasing navigability in complex business applications. 

A well-designed navigation structure is central to the effectiveness of enterprise systems, particularly 

those with complex, role-specific tasks. Navigation flow refers to the sequence and ease with which 

users move through digital environments to achieve their goals (Carvalho et al., 2020). In business 

applications such as financial dashboards, inventory systems, and HR portals, users must complete 

tasks with minimal disorientation or cognitive overhead. Poorly structured navigation disrupts task 

flow, leading to abandonment, inefficiency, and errors. IA strategies that enhance navigation 

include clear menu hierarchies, breadcrumb trails, and context-aware links that reflect the user’s 

location and task progression. Navigation that reflects task logic—rather than system architecture—

has been shown to increase success rates and reduce onboarding time (Zhang et al., 2020). For 

example, workflows designed around “Create > Review > Submit > Monitor” are more intuitive than 

those organized around database tables or backend processes. Studies also demonstrate the 

effectiveness of role-based navigation, where dashboards adjust based on user type—e.g., 

manager vs. data entry clerk—thereby aligning interface structure with cognitive expectations. 

Researchers advocate for usability testing focused on navigation paths to identify dead ends, 

redundant clicks, or detours (Khan & Khusro, 2019). As such, coherent navigation flows improve 

usability, reduce training time, and support user autonomy across enterprise platforms. 

Organizational Impact of User-Centric Digital System Design 

User-Centric Design (UCD) in digital systems has been consistently linked with improved 

organizational agility, innovation, decision-making speed, and resilience. UCD fosters adaptability 

by aligning system functionalities with real user needs, which reduces friction and enhances 

responsiveness during change. In agile organizations, UCD shortens feedback loops and supports 

quick iteration, enabling teams to respond to market demands faster. Organizations integrating UCD 

principles into their digital strategies experienced higher rates of process innovation due to the 

reduced need for extensive retraining. Systems with intuitive design support faster decision-making, 

particularly in high-pressure sectors like logistics and healthcare. UCD further contributes to resilience 

by decreasing system failure rates and helping users adapt during operational disruptions. In turn, 

increased agility and resilience translate to sustained competitive advantage. Thus, UCD functions 

not only as a user-friendly approach but as a strategic tool that reinforces enterprise readiness and 

responsiveness. 

UCD has a direct impact on enterprise-level KPIs such as employee productivity, service delivery 

quality, and overall system ROI. Well-designed systems that match user expectations reduce training 

requirements, improve workflow efficiency, and minimize task errors. Aligning design with user mental 

models increases work speed and output quality. Lower cognitive load through effective interfaces 

correlates with reduced user fatigue and improved long-term performance. In healthcare, UCD-

aligned systems have led to increased documentation efficiency and better patient care. Similarly, 

logistics platforms with user-optimized dashboards significantly reduce scheduling errors and 

increase operational throughput. The correlation between usability and ROI is well-established; 

research shows a strong link between high System Usability Scale (SUS) scores and reduced support 

costs. Moreover, satisfied users tend to be more engaged, further improving internal service quality. 

These KPIs reinforce the business case for embedding UCD in enterprise system design. 
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Figure 9: User-Centric Design Enhances Business 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Multiple industries have documented the organizational gains associated with UCD in system 

development and deployment. In finance, mobile banking apps redesigned with user-centered 

features led to increased customer engagement and reduced abandonment rates. In healthcare, 

participatory design helped clinicians co-create EHR interfaces, enhancing data accuracy and 

treatment tracking. E-commerce firms that embraced UCD in checkout and recommendation 

systems saw increased conversion rates and reduced cart abandonment. Logistics companies using 

adaptive interfaces for route optimization and fleet tracking reported improved delivery times and 

higher route compliance (Aceto et al., 2019). These studies demonstrate that UCD not only improves 

usability but also leads to measurable organizational performance outcomes across domains. 

Importantly, case studies consistently show that early stakeholder involvement in design enhances 

adoption and reduces post-implementation resistance. Collectively, these findings reinforce the 

cross-sectoral applicability of UCD as a performance-enhancing strategy. In addition, UCD plays a 

critical role in enterprise digital maturity, especially in frameworks assessing an organization’s 

technological adaptability and human-centered innovation. Digital maturity models by Nguyen 

Ngoc et al. (2022) highlight user-centricity as a key enabler of successful transformation. High UCD 

maturity is characterized by iterative testing, continuous feedback, and personalized role-based 

interfaces. Organizations demonstrating high digital maturity often institutionalize UCD practices via 

standardized design systems, modular UI components, and design governance protocols. Catarci 

et al, (2020) found that mature organizations with embedded UCD processes experienced faster 

system rollouts and reduced change fatigue. Moreover, systems aligned with digital maturity models 

enable better data integration, cross-functional communication, and long-term scalability. Studies 

by Zaffagnini et al.(2022) affirm that organizations emphasizing UCD within their digital strategy 

exhibit better employee engagement and faster recovery from digital failures. Thus, UCD is not just a 

design philosophy but a vital component of organizational transformation maturity. 

Critiques of UCD in Practice 

One of the most significant barriers to implementing User-Centered Design (UCD) in practice is the 

perception that it requires excessive financial and temporal resources. UCD is often associated with 

extensive user research, iterative prototyping, and repeated testing cycles, which can appear 

burdensome to organizations with limited budgets or rapid product development cycles. Particularly 

in fast-paced industries, where speed-to-market is prioritized, project managers and developers may 

view usability research as an expendable luxury rather than a necessity. Argue that despite long-

term cost savings, the upfront investment in usability activities such as field studies, persona creation, 

and wireframing often lacks visible ROI during early project phases (Jafri & Khan, 2018). Budgets are 

frequently misallocated or underfunded, which undermines the breadth and depth of UCD activities. 

Smaller organizations and startups, which operate with tighter margins, are particularly affected, 

often relying on ad-hoc user feedback or skipping usability validation altogether . This leads to post-
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deployment issues such as user dissatisfaction, rework, and technical debt. Additionally, rigid project 

timelines restrict the inclusion of user testing or redesign iterations, leading to tokenistic 

implementation of UCD (Signoretti et al., 2020). These challenges highlight the paradox that while 

UCD offers long-term value, short-term financial and scheduling pressures act as significant 

deterrents to its systematic adoption. 

Organizational culture plays a pivotal role in enabling or obstructing the institutionalization of UCD 

principles. Many enterprises maintain hierarchical structures where decisions are top-down, and user 

input is undervalued or entirely overlooked. In such settings, introducing participatory design (PD) 

and iterative feedback mechanisms can face internal resistance, especially from senior leadership 

or legacy IT departments.   Barth et al. (2020) observed that developers and engineers often prioritize 

technical efficiency over usability concerns, seeing UX efforts as aesthetic rather than functional. 

Koumpouros (2022) report that employees may lack clarity on their roles within PD processes, resulting 

in disengagement or skepticism. Santini et al. (2021) suggest that without clear mandates or change 

management strategies, UCD fails to integrate into the broader organizational workflow. 

Furthermore, cultural resistance is often compounded by the lack of UX literacy among managers 

and stakeholders, leading to misalignment in expectations. UX teams may be isolated from 

development or business units, reducing their influence on strategic decisions. In highly regulated or 

traditional sectors such as finance or public administration, inertia against change is particularly 

pronounced, making UX integration even more challenging. These cultural dynamics underscore 

that UCD adoption is not merely a procedural shift but a deeper organizational transformation that 

requires leadership advocacy, interdepartmental trust, and shared commitment to user inclusion. 

A recurring challenge in UCD practice is managing the gap between what users want and what is 

technically or economically feasible. Users often propose features or workflows that are desirable 

from an experiential standpoint but incompatible with current system architectures, legacy 

databases, or budget constraints (Norman, 2013; Kujala, 2003). Developers frequently find 

themselves mediating between usability recommendations and infrastructure realities, such as 

performance constraints, scalability issues, or security protocols. This trade-off becomes particularly 

complex in enterprise systems where backend systems must interoperate with multiple third-party 

tools. Unless UX professionals are included in feasibility discussions, their input risks being sidelined 

during implementation. Signoretti et al. (2020) emphasizes that the cognitive ease provided by a 

feature may come at a high cost in processing time or data management, leading to architectural 

rejections. Sullivan et al. (2018) suggest that while front-end teams advocate for intuitive design, 

backend engineers may push back due to implications on system stability or maintenance 

overhead. Moreover, stakeholders may deprioritize features perceived as ‘cosmetic,’ even if they 

significantly impact usability. These tensions, if unresolved, often result in partial implementations of 

UCD, where only visual elements are influenced by user feedback, undermining the depth and 

authenticity of user-centricity in system design. Beyond logistical challenges, UCD has been critiqued 

on philosophical and methodological grounds, particularly by scholars of systems thinking and 

critical design. Systems theorists argue that UCD tends to optimize subsystems (e.g., interfaces) 

without considering the entire socio-technical ecosystem in which the technology operates. This 

narrow focus may yield locally effective but globally suboptimal outcomes. For example, improving 

usability in one department’s interface may create workflow misalignments across interconnected 

teams. Critical design theorists further challenge the assumption that user preferences are inherently 

valuable; they argue that UCD can reinforce existing biases and suppress dissenting or 

underrepresented voices. Barth et al. (2020) caution against overreliance on user desires, noting that 

innovation often requires challenging rather than conforming to expectations. Moreover, 

participatory mechanisms can be co-opted by dominant users or stakeholders, skewing design 

priorities and marginalizing minority needs . Ritter et al. (2014) contend that UCD lacks explicit ethical 

frameworks, which limits its ability to address concerns like data privacy, accessibility equity, and 

social justice. These critiques highlight the need to integrate UCD with broader theoretical 

perspectives that account for power dynamics, institutional constraints, and long-term societal 

implications of digital design. 

METHOD 
This study adopted a systematic literature review methodology following the Preferred Reporting 

Items for Systematic Reviews and Meta-Analyses (PRISMA 2020) guidelines  to ensure rigor, 

transparency, and replicability. The purpose was to critically examine scholarly literature on user-
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centric design (UCD) in digital business systems, with particular emphasis on how UCD enhances 

accessibility, system adoption, and organizational impact. The review followed a multi-stage process 

including the development of eligibility criteria, comprehensive source selection, dual-phase 

screening, and thematic synthesis. Inclusion criteria focused on peer-reviewed articles published 

between 2010 and 2021 that explored UCD concepts in enterprise systems such as ERP, CRM, HRM, 

and other digital platforms. Only English-language studies were included. Non-scholarly materials 

such as white papers, blogs, and dissertations were excluded. A systematic search was performed 

across multiple databases—Scopus, Web of Science, ScienceDirect, SpringerLink, Emerald Insight, 

IEEE Xplore, and Google Scholar—using Boolean-based keyword combinations such as (“user-

centered design” OR “UCD”) AND (“enterprise systems” OR “digital platforms”) AND (“usability” OR 

“adoption” OR “accessibility”). The initial search in April 2021 and follow-up in June 2021 yielded 2,431 

records. After removing 521 duplicates, 1,910 records were screened by two independent reviewers. 

Title and abstract screening excluded 1,634 irrelevant studies. Full-text screening of 276 articles led to 

the exclusion of 184 for methodological or thematic misalignment, resulting in a final corpus of 92 

articles. Data extraction included study type, system context, user group, design approach, and 

outcome metrics. Thematic synthesis was used to identify dominant patterns in accessibility design, 

participatory practices, usability evaluation, and adoption outcomes. Methodological quality was 

assessed using the Mixed Methods Appraisal Tool (MMAT), and only studies with sufficient rigor were 

retained in the final synthesis. This process ensured a robust, high-quality evidence base for analysis. 
 

Figure 10: Adapted methodology for this study 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FINDINGS 

Among the 92 reviewed articles, 47 explicitly addressed accessibility-focused dimensions of user-

centric design (UCD) in digital business environments. These articles collectively accumulated over 

3,200 citations, indicating the scholarly significance and visibility of accessibility discourse in system 

design. The findings reveal that accessibility, once a marginal feature, has become a core 

performance criterion in enterprise applications. In ERP, CRM, and public sector platforms, user-

centric accessibility design was found to directly influence inclusivity outcomes. Common strategies 

included interface simplification, adaptive content layouts, screen reader compatibility, and 
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language localization. Notably, over 60% of studies in this subset reported that accessibility features 

contributed to improved system usability scores, particularly among users with disabilities, 

neurodiverse traits, or limited digital literacy. Moreover, 23 studies emphasized how compliance with 

regulatory standards such as WCAG and ADA was not only a legal obligation but a driver of 

improved user engagement and system trust. Evidence from highly cited studies (some exceeding 

300 citations) also showed that accessibility design led to broader platform adoption in sectors like 

healthcare, education, and local government, where user diversity is pronounced. Metrics such as 

task completion time and user error rate improved by up to 40% when accessibility features were 

embedded early in the design lifecycle. This suggests that UCD practices grounded in universal 

design principles are not just ethical imperatives but practical strategies for increasing system reach 

and functional success in heterogeneous user environments. 

Adoption-related outcomes were a central focus in 53 of the 92 studies, collectively cited over 4,500 

times, underscoring the strategic relevance of UCD in system acceptance. A dominant theme across 

these works was the reduction in training time, onboarding effort, and resistance to digital tools when 

user-centric methodologies were employed during development. Studies applying models like TAM 

and UTAUT showed statistically significant improvements in behavioral intention when usability, 

clarity, and user control were prioritized. Approximately 35 articles measured actual adoption rates 

pre- and post-UCD implementation; on average, platforms with embedded user-centered features 

exhibited adoption increases of 25% to 60% across employee and administrative user groups. In multi-

role organizations such as logistics, healthcare, and education, UCD was particularly effective in 

harmonizing interfaces for different departments, leading to reduced error rates and improved task 

adherence. Several findings emphasized the strategic nature of UCD-driven adoption, reporting that 

users were not only more likely to adopt systems but to advocate for them within peer networks. 

Furthermore, 19 studies explored the psychological impacts of intuitive design, linking user satisfaction 

to confidence in technology use and reduced reliance on technical support. Highly cited works 

within this corpus (ranging from 200 to 700 citations) reinforced the idea that UCD interventions—

such as participatory prototyping and real-time feedback loops—enhanced user trust and 

perceived usefulness. Collectively, the evidence presents a compelling case that UCD plays a 

catalytic role in fostering user-system relationships that are voluntary, sustained, and productive. 

 
Figure 11: Comparative Metrics of Accessibility-Focused and Adoption-Focused UCD Studies 

 
 

Among the full corpus, 39 studies explicitly examined organizational KPIs linked to user-centric digital 

systems, with combined citation counts exceeding 2,800. These findings show that UCD not only 

improves user satisfaction and accessibility but contributes tangibly to organizational outcomes such 

as operational efficiency, service quality, and financial ROI. In studies comparing traditional and 

UCD-based implementations of enterprise software, those employing UCD frameworks 

demonstrated measurable improvements in productivity metrics, including a 30% reduction in 

workflow delays and a 20–50% decrease in system-related support tickets. Moreover, several articles 
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noted substantial cost savings from reduced training requirements and fewer post-deployment 

reworks. UCD was also associated with increased agility, where companies were able to iterate 

processes more rapidly due to clearer interface logic and better user feedback integration. Notably, 

11 studies within this group evaluated strategic decision-making metrics, reporting faster information 

retrieval, lower error margins in reporting tools, and increased use of embedded analytics features. 

In digitally mature organizations, UCD-integrated platforms were linked to stronger alignment 

between technology and business goals, with executives citing improved system visibility and cross-

departmental synchronization. Interestingly, the performance improvements were more 

pronounced in sectors with complex regulatory environments such as finance and public 

administration, where compliance and auditability requirements benefited from simplified and 

standardized user experiences. These findings provide robust evidence that UCD is not merely a 

design philosophy but a performance-enhancing paradigm with direct and quantifiable 

organizational benefits. 

A total of 44 studies within the reviewed literature examined how UCD affects the speed and quality 

of user decision-making in enterprise platforms. Together, these studies accounted for over 3,100 

citations and demonstrated strong empirical support for UCD’s role in minimizing cognitive overload 

and improving task efficiency. Interfaces built on principles such as visual hierarchy, intuitive 

navigation, and mental model alignment enabled users to make more accurate and faster 

decisions, particularly in time-sensitive domains like logistics, retail, and customer service. 

Approximately 27 studies compared traditional systems with UCD-enhanced interfaces and reported 

decision-making speed improvements of 20% to 45%, along with fewer input errors and higher 

satisfaction ratings. Data dashboards designed with cognitive load theory in mind—such as 

chunking, information layering, and color-based grouping—facilitated real-time analytics 

comprehension, which improved the quality of managerial decisions. Furthermore, in multi-tasking 

environments, UCD approaches such as progressive disclosure and task-focused UI segmentation 

helped reduce user fatigue and system abandonment. Notably, many highly cited studies in this 

category (300+ citations) emphasized the value of user-driven interface personalization, where 

adaptive content and customizable workflows allowed users to configure their dashboards based 

on specific roles and tasks. This design flexibility was shown to reduce orientation time and elevate 

engagement, particularly in large-scale deployments. Overall, the evidence suggests that user-

centric digital systems not only streamline interaction but empower users to navigate complexity 

more effectively, yielding faster, more confident, and better-informed operational decisions. 

Out of the 92 total studies, 41 discussed the integration of participatory design (PD) as a core 

component of UCD practices, with a cumulative citation count exceeding 3,700. The inclusion of 

diverse user roles in the early stages of system development was shown to improve legitimacy, foster 

stakeholder buy-in, and contribute to system longevity. Across these studies, systems co-designed 

with input from end-users, administrators, and business leaders were more likely to remain in active 

use over long periods, with redesign cycles being more targeted and less disruptive. On average, 

systems that incorporated PD principles reported 35% higher retention rates and lower dropout rates 

post-implementation. Several articles emphasized the role of co-design in surfacing latent 

requirements—needs not initially documented but uncovered through collaborative sketching, 

storyboarding, and journey mapping. These activities ensured that systems reflected real workflows 

and organizational logic, thereby reducing the friction between design intent and user reality. The 

literature also highlighted that PD-led systems encountered fewer objections during rollout, as 

stakeholders felt a sense of ownership and alignment with the final product. In particular, large-scale 

system rollouts in the public sector, education, and manufacturing demonstrated that participatory 

methods reduced the need for policy exemptions, shadow IT usage, and post-launch user pushback. 

From a governance perspective, PD was linked to better documentation, clearer stakeholder 

responsibilities, and more sustainable system maintenance strategies. The consistent patterns across 

diverse cases indicate that participatory UCD fosters enduring, well-integrated, and socially 

legitimate digital infrastructures. 

DISCUSSION 

The findings from this review strongly reinforce the growing shift from accessibility as a compliance 

task to a strategic design imperative. Earlier literature primarily associated accessibility efforts with 

legal mandates such as WCAG 2.0 and Section 508, portraying them as burdensome add-ons in 

enterprise contexts. However, recent studies emphasize accessibility as a design catalyst that 
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improves user satisfaction, system longevity, and inclusivity. This aligns with more recent empirical 

evidence showing that accessible design enhances adoption among aging populations, 

multilingual users, and neurodiverse employees. Unlike earlier work that narrowly framed accessibility 

within static interface features, modern interpretations recognize its strategic value in broader user 

experience (UX) ecosystems. Accessibility has evolved into a multidimensional driver for inclusive 

design, reinforced by the finding that nearly 50% of the studies in the current review reported 

improved engagement and productivity when universal design principles were embedded at the 

system’s core. Compared to foundational studies that emphasized regulatory compliance (Zallio & 

Clarkson, 2021), current research integrates accessibility within agile UX workflows and views it as a 

driver of brand reputation, ethical practice, and system adoption. This reflects a paradigm shift 

wherein accessibility is not merely retrofitted but baked into user-centric development models, 

representing a maturation of enterprise design priorities. 

Earlier studies on technology acceptance focused heavily on constructs like perceived usefulness 

and ease of use as determinants of system adoption. These frameworks offered valuable predictive 

power but did not fully explore how design practices could proactively shape these perceptions. 

The current findings expand upon this by demonstrating that systems developed with UCD 

principles—especially those incorporating participatory feedback and usability testing—tend to 

outperform traditional systems in adoption metrics. While previous models like TAM were often tested 

in environments where user involvement was minimal (Kelsey et al., 2022), recent literature shows a 

strong correlation between participatory UCD and higher behavioral intention to use. The findings 

confirm that usability-enhancing practices—such as adaptive workflows, visual clarity, and 

interactive onboarding—directly affect the constructs measured in these acceptance models. 

Furthermore, the current synthesis provides robust evidence that early user inclusion and iterative 

testing not only reduce resistance to change but increase user confidence and trust—two constructs 

underrepresented in traditional models. Unlike earlier adoption studies, which largely viewed user 

perception as reactive, UCD is shown to actively shape those perceptions. Thus, UCD evolves from 

being a complementary practice to becoming a determinant of system adoption, expanding the 

explanatory power of earlier theoretical models. 

Prior to 2010, many assertions about the business value of UCD were based on anecdotal or case-

specific data (Mourtzis et al., 2022). Although these early studies advocated for the cost-saving and 

efficiency-enhancing potential of UCD, empirical validations were often limited. In contrast, the 

reviewed literature shows that recent research has moved toward quantifying the organizational 

benefits of user-centric systems. The review revealed measurable gains in key performance 

indicators (KPIs), such as reduced support calls, improved training times, and enhanced task 

completion accuracy, all of which align with more recent investigations. Importantly, this study 

synthesizes findings across sectors—finance, logistics, education, and public service—demonstrating 

that UCD’s impact is not industry-specific but universally beneficial. Earlier critiques suggesting that 

UCD is primarily effective in consumer-facing systems are challenged by strong evidence of its 

success in internal enterprise platforms. Moreover, current findings indicate that UCD facilitates 

digital maturity by fostering strategic alignment between IT systems and organizational goals. This 

supports evolving frameworks in digital transformation literature, where user-centered methods are 

associated with improved innovation capabilities, agility, and resilience. Thus, compared to earlier 

fragmented research, the synthesized evidence validates UCD as a repeatable and scalable 

approach to improving organizational performance across diverse digital infrastructures. 

The importance of reducing cognitive load in digital systems has long been recognized in human-

computer interaction literature (Quach et al., 2022), yet its practical integration into enterprise 

platforms was limited until recent years. Early implementations often paid lip service to cognitive 

ergonomics without deploying structured methods for assessment or resolution. However, the findings 

in this review reveal a significant advance in the operationalization of cognitive load theory through 

interface strategies like visual hierarchy, task chunking, and progressive disclosure. Enterprise 

dashboards, decision support tools, and reporting systems now increasingly leverage these design 

heuristics to reduce mental friction and enhance information comprehension. Compared to earlier 

studies that addressed cognitive load primarily in educational or consumer contexts (MacPherson et 

al., 2022), the current synthesis confirms their applicability to enterprise-grade systems. For example, 

the successful application of interface personalization and real-time task feedback in ERP and CRM 

platforms illustrates a maturing field where theory informs practical design. These findings expand 
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upon earlier insights by demonstrating that cognitive reduction strategies not only improve 

performance but also drive long-term user retention. Furthermore, the emphasis on adaptive UI and 

contextual help systems represents an evolution from static, one-size-fits-all interfaces toward 

dynamic, user-responsive environments. In this light, the integration of cognitive load principles into 

UCD models represents a convergence of HCI theory and real-world digital transformation practices. 

Participatory design (PD), once viewed as an idealistic or niche approach, has emerged in the 

reviewed literature as a foundational practice within enterprise UCD. Earlier studies described PD as 

resource-intensive and suited primarily to Scandinavian socio-technical cultures. Today, it is evident 

that PD has transcended its regional and disciplinary boundaries. This review shows that co-design 

tools such as journey mapping, prototyping, and storyboarding have become widely adopted in 

multinational organizations and large-scale software development projects. Earlier critiques that PD 

lacks scalability are contested by current evidence showing its successful implementation in 

complex systems involving hundreds of stakeholders. In contrast to earlier assumptions that PD inhibits 

agile timelines, new studies report that PD actually accelerates consensus and reduces post-

deployment rework. By involving users from diverse organizational tiers, PD aligns digital design with 

operational realities, producing systems that are both functionally robust and culturally legitimate. 

This mirrors a broader shift in digital business strategy—from top-down software engineering to 

bottom-up innovation processes. The current synthesis expands earlier frameworks by establishing PD 

not just as a design tool, but as an organizational development strategy with measurable effects on 

buy-in, legitimacy, and system sustainability. While earlier literature occasionally acknowledged 

challenges in UCD, it often lacked a comprehensive critique of its structural and institutional 

limitations. The findings from this review provide a more nuanced understanding, revealing those 

organizational constraints—such as budget limits, time pressures, and cultural resistance—continue 

to inhibit effective implementation. These align with and expand on earlier critiques from systems 

thinking and critical design scholarship. Notably, the current literature moves beyond philosophical 

objections to offer practical documentation of how these barriers manifest in real-world contexts, 

from siloed UX teams to inconsistent evaluation metrics. For example, while earlier studies lamented 

the invisibility of UX in executive decisions, recent articles highlight how performance dashboards 

linking UX with KPIs are changing this narrative. Still, the persistence of technical-user conflicts, 

underrepresentation of marginalized voices, and the challenge of global UX localization remain 

significant. These insights do not negate the value of UCD but rather advance the discourse by 

situating it within complex socio-technical environments. Thus, this review affirms that while UCD has 

matured as a methodology, it must continue evolving to address emerging constraints and ethical 

responsibilities. The aggregated evidence from this review positions UCD as a transformative force in 

the strategic landscape of digital business systems. Compared to earlier studies, which viewed 

design as a downstream or peripheral activity, the current findings indicate that UCD is increasingly 

central to enterprise-level decision-making and long-term value creation. From accessibility and 

adoption to innovation and organizational KPIs, UCD demonstrates measurable impacts that extend 

well beyond the UI (Gabriel et al., 2022). The comparison with prior literature highlights a trajectory 

from fragmented and reactive applications of user-centered thinking to comprehensive, integrated 

strategies embedded in digital governance frameworks. Whereas early enterprise systems were 

criticized for rigidity and poor user alignment, today’s systems—when developed with UCD—are 

more agile, ethical, and effective. These shifts underscore the maturation of UCD from a tactical 

method to a strategic capability. At the same time, this review shows that sustainable impact requires 

more than tools or templates; it demands cultural change, cross-functional collaboration, and robust 

evaluation mechanisms (Mandeli, 2019). By bridging early theoretical foundations with current 

empirical validation, this synthesis provides a strong platform for organizations seeking to embed UCD 

into their digital transformation efforts. 
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Figure 12: Proposed Model of User-Centered Design Integration in Digital Enterprise Systems 

 
CONCLUSION 
This systematic literature review has demonstrated that user-centric design (UCD) is not merely a 

design philosophy but a foundational paradigm that significantly influences the effectiveness, 

accessibility, and strategic impact of digital business systems. By synthesizing insights from 92 peer-

reviewed studies across multiple domains—including healthcare, logistics, public administration, and 

enterprise resource planning—the review established a robust empirical basis for UCD’s role in 

enhancing system accessibility, user adoption, and organizational performance. The findings 

confirmed that accessibility is no longer confined to regulatory compliance but serves as a strategic 

differentiator in systems design, enabling broader user inclusion and functional success. Adoption 

outcomes were consistently more favorable in systems that employed participatory, iterative design 

processes, revealing the transformative power of early and continuous user involvement. Usability 

evaluation techniques—ranging from heuristic analysis to telemetry data—provided quantifiable 

evidence of reduced cognitive load, increased satisfaction, and higher system engagement. 

Furthermore, participatory design practices emerged as effective tools for stakeholder alignment 

and system legitimacy, challenging earlier critiques about scalability and complexity. From an 

organizational perspective, UCD-enhanced systems delivered measurable improvements in agility, 

resilience, and return on investment, reaffirming their value beyond interface aesthetics. However, 

the review also highlighted persistent barriers such as time constraints, budget limitations, and cultural 

resistance, underscoring the need for structural and managerial support. Collectively, these insights 

position UCD as an essential element in the design, deployment, and sustainability of digital platforms 

in contemporary business ecosystems, offering not only technical refinement but also strategic 

alignment and inclusive innovation at scale. 

RECOMMENDATION 
Based on the comprehensive synthesis of 92 peer-reviewed articles, this review recommends that 

organizations and system developers adopt a systemic, embedded approach to user-centric design 

(UCD) within digital business platforms. To enhance accessibility, adoption, and organizational 

performance, UCD should be integrated as a foundational design strategy—not as a supplementary 

process—beginning from system conceptualization through to deployment and iterative 

enhancement. Design teams must prioritize accessibility by adhering to universal design standards 

and legal frameworks while also addressing the needs of neurodiverse, aging, and multilingual 

populations to ensure inclusivity across user demographics. Furthermore, participatory design 

practices should be standardized, encouraging early-stage collaboration with actual end users to 
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ensure system relevance and user legitimacy. The use of quantitative and qualitative usability 

evaluation techniques should be routine, including heuristic assessments, satisfaction scoring, and 

telemetry analysis to inform real-time improvements. Enterprise systems, particularly ERP and CRM 

platforms, should employ adaptive information architectures to minimize cognitive load and 

streamline decision-making across departments. Organizations should also develop internal policies 

that support UCD capacity-building through cross-functional training, stakeholder workshops, and 

continuous user feedback loops. Addressing barriers such as time-to-market pressures, budget 

constraints, and cultural resistance is essential to sustain UCD initiatives at scale. Embedding UCD into 

digital strategy can yield significant dividends—not only in improved user experience and adoption 

but also in organizational agility, innovation capacity, and return on system investments. These 

recommendations aim to elevate UCD from a design choice to a strategic imperative within modern 

digital ecosystems. 
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