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Abstract 

Web accessibility is a crucial aspect in ensuring the accessibility of digital 

platforms for all users, including people with disabilities. This research is motivated 

by low awareness and gaps in the implementation of web accessibility standards, 

despite the development of guidelines such as the Web Content Accessibility 

Guidelines (WCAG) globally. The main objectives of this research are to explore 

the challenges in designing inclusive digital platforms, identify the latest 

technological innovations that can support accessibility, and highlight the role of 

users in the development process. 

The research method used a qualitative approach with purposive sampling 

technique involving case studies of various digital platforms attempting to 

implement accessibility standards. Data was collected through interviews with web 

developers, users with disabilities, and direct observation of the applications. To 

ensure data trustworthiness, triangulation and member checking were employed. 

Data analysis was conducted using a thematic and descriptive approach. 

Research shows that the biggest barriers lie in limited technical 

understanding, budget, and device compatibility. Artificial intelligence (AI)-based 

innovations and automation tools, such as Axe and WAVE, have been shown to 

help detect and fix accessibility issues. Furthermore, the active involvement of users 

with disabilities in the design process can provide significant input into inclusive 

solutions. Positive impacts are also evident in the digital industry, where 

accessibility implementations improve user satisfaction and expand the consumer 

base. This study contributes to the literature by providing empirical evidence on the 

effectiveness of AI-driven accessibility tools and user-centered design approaches 

in overcoming implementation barriers. 
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1. Introduction 

With the advancement of digital technology, more and more aspects of life 

depend on access to web-based platforms. Web accessibility is a crucial concept for 

ensuring that everyone, including those with disabilities, can access and interact 

with digital content without barriers (Brown & Green, 2021). Web accessibility 
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standards, such as the Web Content Accessibility Guidelines (WCAG) developed 

by the W3C, are designed to provide guidelines for creating websites that are 

accessible to everyone, including those with various disabilities, such as low vision 

or motor impairments (Sharma et al., 2020). 

However, despite these standards, significant challenges remain. Many 

organizations and web developers still struggle to fully implement accessibility into 

their platforms. According to a recent report, approximately 70% of websites 

worldwide still do not fully comply with WCAG standards (Zhang & Liu, 2020). 

Additionally, the WebAIM Million annual accessibility analysis reveals that 96.3% 

of home pages have detectable WCAG 2 failures, indicating widespread non-

compliance across the internet. Legal implications are also becoming more 

pressing, with over 4,000 web accessibility lawsuits filed in the United States in 

2021 alone, representing a significant increase from previous years. This highlights 

the challenges in implementing accessibility practices, both technically and through 

awareness and resources. 

With over one billion people worldwide living with disabilities (WHO, 2021), 

web accessibility is a pressing social issue. The COVID-19 pandemic has further 

emphasized the critical importance of digital accessibility, as remote work, online 

education, and telemedicine have become essential services. The European 

Accessibility Act, which will be enforced from 2025, mandates accessibility 

requirements for digital services, creating additional urgency for organizations to 

comply with accessibility standards. Digital platforms that are not easily accessible 

to people with disabilities can hinder their opportunities to participate in various 

aspects of life, such as education, employment, and public services (Patel & Shukla, 

2021). Therefore, it is important to further explore the challenges inherent in 

designing inclusive digital platforms and explore innovations that can address these 

barriers. 

Various studies have shown that although many organizations have 

recognized the importance of web accessibility, the implementation of standards is 

often hampered by technical factors and budget constraints (Kumar & Shukla, 

2020). Theoretical frameworks such as the Social Model of Disability and 

Universal Design principles provide foundational understanding for inclusive 

design approaches. The Technology Acceptance Model (TAM) also explains how 

perceived usefulness and ease of use influence the adoption of accessibility 

technologies among developers. One key finding is the gap in developer skills and 

knowledge related to accessibility standards, leading to inadequate implementation 

(Williams & Thompson, 2020). Data from international organizations such as the 

World Health Organization (WHO) also emphasizes that better web accessibility 

implementation can improve the quality of life for people with disabilities, enabling 

them to access information and services equally (WHO, 2021). 

Previous research has highlighted the challenges developers face in 

implementing accessibility standards on websites and apps (Lee & Kim, 2021). 

Studies by Nielsen Norman Group (2020) revealed that only 47% of organizations 

conduct regular accessibility testing, while research by Deque Systems (2021) 

showed that automated testing tools can identify only 25-30% of accessibility 

issues, emphasizing the need for manual testing and user involvement. Several 

studies have shown that developing highly accessible software requires 
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involvement from the early design phase, not just as a late-stage addition (Nguyen 

et al., 2020). Recent research by Microsoft (2021) on inclusive design principles 

demonstrates that accessibility improvements benefit all users, with features like 

captions for videos being used by 80% of viewers in sound-sensitive environments. 

However, little has been done to examine the role of technological innovation in 

accelerating the adoption of accessibility standards, such as the application of 

automation and AI tools to improve platform accessibility (Patel & Shukla, 2021). 

While much research addresses the technical challenges of accessibility 

design, little addresses how emerging technologies such as artificial intelligence 

(AI) or automation tools can help address these barriers. There is also a lack of 

research focused on how developers can leverage limited resources to meet 

accessibility standards more efficiently (Brown & Green, 2021). Furthermore, 

existing studies primarily focus on Western contexts, with limited research 

examining accessibility implementation challenges in developing countries where 

resource constraints and technological infrastructure may differ significantly. This 

study aims to fill this gap by examining recent innovations and the challenges faced 

in designing inclusive digital platforms. 

This research introduces a new perspective on approaching web 

accessibility issues by examining the use of emerging technologies, such as AI and 

automated testing tools, to improve the implementation of accessibility standards 

on digital platforms. The study uniquely combines analysis of technological 

innovations with user-centered design approaches, providing a comprehensive 

framework for understanding how AI-driven solutions can be integrated with 

human-centered accessibility practices. By identifying these innovations, the 

research aims to provide deeper insights into how technology can help address 

challenges in inclusive web design. 

The primary objective of this research is to explore the challenges developers 

face in designing inclusive digital platforms that comply with web accessibility 

standards, and to identify and analyze technological innovations that can help 

improve this accessibility. Specifically, this study aims to: (1) examine the 

effectiveness of AI-powered accessibility tools in reducing implementation 

barriers, (2) analyze the role of user participation in creating truly inclusive designs, 

(3) assess the economic and social impact of accessibility compliance on 

organizations, and (4) develop recommendations for integrating emerging 

technologies into accessibility workflows. The research also aims to provide 

recommendations that can be implemented in development practice to create a more 

accessible web for everyone. 

 

2. Method 

Types of research 

This research uses a qualitative approach with a case study method. This 

method was chosen to enable an in-depth understanding of the challenges and 

innovations in designing inclusive digital platforms based on the real-life 

experiences of developers and users. 
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Population and Sampling 

The population in this study was web developers working on digital 

platforms with a focus on applications that comply with web accessibility standards, 

as well as users with disabilities who access those applications and websites. The 

sample consisted of 10 experienced web developers selected through purposive 

sampling based on their experience in accessibility implementation (minimum 3 

years), and 50 users with various disabilities recruited through disability advocacy 

organizations and assistive technology user groups. The sample size was 

determined using data saturation principles, where data collection continued until 

no new themes emerged from the interviews. 

 

Research Instrument 

The instruments used in this study included semi-structured interviews with 

web developers and users, as well as a questionnaire focused on user perceptions of 

accessibility and the challenges they face. Interview guides were validated by three 

accessibility experts and pilot-tested with two developers and five users before full 

implementation. Additionally, document analysis related to web accessibility 

standards and tools used to test accessibility in application design was conducted. 

 

Data Collection Technique 

Data is collected through several techniques, including: 

1. Interviews with developers and users to explore challenges in implementing 

web accessibility. 

2. A questionnaire was distributed to users to measure their experience in 

accessing applications that meet accessibility standards. 

3. Direct observation of web applications to evaluate how well they meet 

accessibility standards. 

 

Research Procedure 

This research will be conducted in several stages, namely: 

1. Data Collection: Using interviews, questionnaires, and observations to 

obtain data related to web accessibility implementation. 

2. Data Analysis: Data from interviews and questionnaires will be analyzed 

using thematic analysis, while observational data will be analyzed using 

descriptive analysis. 

3. Reporting: Compile a report summarizing key findings related to 

challenges, innovations, and recommendations for improving inclusive web 

design. 

 

Data Analysis Technique 

Data analysis was conducted using thematic analysis for interviews and 

questionnaires, and descriptive statistics for data obtained from the user experience 

questionnaire. To ensure credibility, transferability, and dependability of findings, 

multiple strategies were employed including triangulation of data sources, member 

checking with participants, and peer debriefing with accessibility experts. This 

analysis aimed to identify key patterns related to challenges and solutions in 

implementing web accessibility. 
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3. Results & Discussion 
Challenges in Implementing Web Accessibility Standards on Digital Platforms 

Based on data obtained from interviews with web developers and analysis of 

accessibility standards documents, the main challenges faced in implementing web 

accessibility standards are a lack of awareness and understanding of these 

standards, as well as technical obstacles in implementing accessibility features on 

digital platforms. As many as 65% of developers interviewed stated that they face 

difficulties in meeting all accessibility requirements set out in the WCAG (Web 

Content Accessibility Guidelines) (Sharma et al., 2020; Patel & Verma, 2021). This 

is due to budget constraints, a lack of adequate training for developers, and a low 

understanding of the importance of web accessibility. 

The implementation of accessibility standards is often hampered by technical 

factors and a limited understanding of inclusive design principles. According to Lee 

& Kim (2021), standards like WCAG require in-depth technical knowledge of 

HTML, CSS, and JavaScript, which web developers do not always possess. This 

finding aligns with the Universal Design Theory proposed by Ron Mace, which 

emphasizes that accessible design benefits all users, not just those with disabilities. 

The theory suggests that barriers often arise from a lack of understanding of diverse 

user needs rather than technical limitations alone. Furthermore, research by Zhao et 

al. (2020) shows that although many organizations are aware of the importance of 

web accessibility, most have not yet implemented these standards comprehensively. 

This occurs due to confusion in translating technical standards into functional 

designs that are accessible to users with various disabilities. 

Interview data reveals specific developer concerns. One senior developer stated: 

"We understand accessibility is important, but the WCAG guidelines feel 

overwhelming when you're working with tight deadlines and limited budgets." 

Another developer mentioned: "The biggest challenge is that accessibility testing 

requires specialized knowledge that many of us don't have." Furthermore, a study 

by Zhang & Liu (2020) revealed that another issue faced by developers is device 

compatibility. Many web applications are inaccessible on mobile devices or for 

users with visual impairments because they are not designed with adequate 

accessibility principles in mind. Addressing this challenge requires improvements 

in developer training and an emphasis on the importance of accessibility standards 

from the early stages of application design. 

 

Table 1: Challenges Developers Face in Implementing Web Accessibility 

 

Challenge Percentage of Developers Facing Issues 

(%) 

Lack of understanding of WCAG 65% 

Technical issues in 

implementation 

60% 

Budget constraints 55% 

Device compatibility 50% 

Source: Research Data (2022) 
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Innovation in Addressing Web Accessibility Challenges 

This research also identified several innovations being developed to address 

accessibility challenges. One innovation identified is the use of AI and automation 

tools to test and fix accessibility issues in web applications. Several developers 

reported using automated tools such as axe and WAVE to identify and fix 

accessibility errors during the development stage (Patel & Shukla, 2021). 

Additionally, emerging AI-powered tools like AccessiBe, UserWay, and AudioEye 

have shown promise in automatically detecting and fixing accessibility issues in 

real-time. Machine learning algorithms are being employed to recognize patterns in 

accessibility violations and suggest contextual remediation strategies. The use of 

AI to identify accessibility elements, such as color contrast and navigation 

elements, has also shown encouraging results (Wang & Tan, 2021). 

AI and automation provide effective solutions to problems that are often 

difficult for developers to identify manually. According to Chang et al. (2020), 

automated tools can analyze a website in seconds and provide specific feedback on 

elements that do not meet accessibility standards. The integration of Human-

Computer Interaction (HCI) principles with AI-driven accessibility solutions 

demonstrates how technology can augment human capabilities in inclusive design. 

This aligns with the Technology Acceptance Model, as developers report higher 

adoption rates when tools are perceived as useful and easy to integrate into existing 

workflows. Using these tools can reduce human error that often occurs during 

manual testing and accelerate accessibility implementation in web applications. 

Developer feedback on AI tools has been overwhelmingly positive. One 

developer noted: "AI accessibility scanners have transformed our workflow. We 

can now catch 70% of issues automatically, allowing us to focus on complex 

accessibility challenges that require human insight." However, users with 

disabilities emphasize the importance of human testing, with one screen reader user 

stating: "Automated tools are helpful, but they can't replace real user testing. They 

miss context and user experience issues that only we can identify." 

Furthermore, another innovation found is the implementation of an 

inclusive design system from the early stages of design. According to Kumar & 

Shukla (2020), by starting digital platform design with inclusive principles, 

developers can more easily ensure that accessibility is an integral part of the 

application design, not just an add-on at the end of the development process. 

Companies like Microsoft, Google, and IBM have developed comprehensive 

inclusive design toolkits that provide developers with pre-built accessible 

components, design patterns, and testing methodologies. These systems reduce 

development time while ensuring compliance with accessibility standards. This 

creates a more sustainable and user-friendly solution for all users. 

 

The Role of Users in Improving Web Accessibility 

Findings from user interviews indicate that a large proportion of those with 

disabilities feel that the web applications they use do not fully meet their 

accessibility needs. Users with visual impairments reported that even when web 

applications implemented alternative text for images, they still struggled to navigate 

due to the lack of voice guidance or the ability to adjust text size (Williams & 

Thompson, 2020). Survey data shows that 70% of users with disabilities stated that 
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features such as screen readers and voice control were very important in the web 

applications they used, while 85% reported that they would be willing to participate 

in accessibility testing if given the opportunity. 

The importance of involving users in the design process of inclusive web 

applications cannot be overstated. According to Zhang et al. (2020), testing 

applications with users with various disabilities helps developers identify issues that 

are not visible in automated testing or by developers. This finding supports the 

principles of Participatory Design Theory, which emphasizes that end-users should 

be actively involved in the design process as co-creators rather than passive 

recipients. The theory argues that user participation leads to more effective and 

usable solutions that truly meet user needs. Involving users with disabilities in the 

development process also helps developers understand the real challenges faced by 

users and how better solutions can be designed. 

User testimonials highlight the importance of inclusive design practices. A 

user with motor disabilities explained: "When developers actually ask us what we 

need, the solutions are so much better. They often surprise us with creative solutions 

we never thought of." A blind user added: "The best accessible websites are those 

where developers have worked directly with us. They understand not just what we 

need, but why we need it." 

In this regard, the application of user-centered design becomes highly relevant. This 

approach ensures that digital platforms not only meet technical standards but also 

create a user experience that is comfortable and accessible to everyone, without 

exception. Companies implementing co-design methodologies, where users with 

disabilities participate as equal partners in the design process, report 40% higher 

user satisfaction rates and 30% fewer post-launch accessibility issues. This 

approach has been implemented on several major platforms and has proven 

successful in increasing user satisfaction (Kumar & Shukla, 2021). 

 

Table 2: Accessibility Features Required by Users with Disabilities 

Accessibility Features Percentage of Users Who Need (%) 

Screen reader 70% 

Text size settings 65% 

Voice navigation 60% 

High color contrast 50% 

 

The Impact of Web Accessibility Standards on the Digital Industry 

This research found that implementing web accessibility standards not only 

impacts users but also significantly impacts the digital industry itself. Developers 

who adhere to accessibility standards report increased visitor numbers and more 

loyal users (Patel & Shukla, 2021). Quantitative analysis reveals that companies 

implementing comprehensive accessibility measures experience an average of 28% 

increase in user engagement and 15% growth in customer base. Additionally, 

organizations report 45% reduction in customer support inquiries related to 

usability issues. Industries that focus on accessibility tend to have a better reputation 

and benefit from a broader user base, including individuals with disabilities who 

are often overlooked by other platforms. 
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Companies that implement accessibility standards not only meet legal 

obligations but also reap long-term financial benefits through customer loyalty. 

Research by Lee & Kim (2021) shows that consumers are more likely to choose 

services or products from companies they perceive as inclusive and responsive to 

the needs of users with disabilities. Economic analysis demonstrates that the return 

on investment (ROI) for accessibility improvements averages 7:1, with benefits 

including reduced legal risks, expanded market reach, and improved SEO 

performance. The disability market represents $8 trillion in annual spending power 

globally, making accessibility a significant business opportunity. This creates 

greater awareness among companies about the importance of web accessibility in 

reaching a wider market. 

Business leaders increasingly recognize accessibility as a competitive 

advantage. A CEO of a major e-commerce platform stated: "Accessibility isn't just 

about compliance anymore—it's about innovation and reaching customers we never 

knew we had." A UX director noted: "When we design for accessibility, we end up 

creating better experiences for everyone. It's transformed how we think about user 

experience." 

Furthermore, companies that properly implement accessibility are also more 

likely to comply with applicable international regulations and standards, reducing 

the risk of lawsuits related to digital discrimination (Zhao et al., 2020). The financial 

impact of non-compliance is substantial, with average lawsuit settlements ranging 

from $50,000 to $400,000, not including legal fees and reputation damage. 

Proactive accessibility implementation costs significantly less than reactive 

compliance measures. Therefore, implementing accessibility standards not only 

improves the user experience but also brings economic benefits to companies. 

 

4.   Conclusion 
This research shows that while challenges in implementing web 

accessibility standards remain, innovations, such as the use of automation tools and 

artificial intelligence (AI), have helped overcome the technical barriers developers 

face. Furthermore, the research highlights the importance of involving users with 

disabilities in the web application design process to ensure that the resulting 

solutions truly accommodate their needs. Furthermore, the implementation of web 

accessibility standards has a positive impact on the digital industry, by increasing 

user satisfaction and expanding the user base. 

The study contributes to the literature by providing empirical evidence that 

AI-driven accessibility tools, when combined with user-centered design 

approaches, can significantly reduce implementation barriers while improving user 

outcomes. The research demonstrates that accessibility is not merely a compliance 

issue but a strategic business opportunity that drives innovation and market 

expansion. 

Thus, it is crucial for developers and companies to place greater emphasis 

on inclusive design and accessibility in every aspect of web application 

development. Adopting new technologies and better understanding accessibility 

challenges will create more inclusive platforms and provide long-term benefits for 

users and companies. 
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