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Abstract As Virtual and Augmented Reality (VR/AR) integrate more seamlessly 
into everyday life, ensuring their accessibility and thus inclusivity for the entire 
population becomes a key challenge. This paper explores the perceptions of VR/AR 
accessibility and inclusivity among immersive technology professionals and identi-
fies existing solution implementation barriers from the professional perspective. The 
perceptions were investigated through an interview study that included 24 immer-
sive professionals across a range of industrial sectors, education and NGOs. While 
the interviewed professionals expressed general interest and willingness to consider 
VR/AR accessibility and inclusivity, we identified several obstacles that currently 
obstruct this objective of developing immersive applications and experiences. These 
obstacles include the nascent state of VR/AR technologies, the lack of established 
guidelines and tools for accessibility features and restricted access to users with 
disabilities for user studies, especially for smaller companies. Further technolog-
ical advances in the immersive context, legally binding standards and greater social 
esteem for accessibility efforts may help drive forward accessibility and inclusivity 
in VR/AR. 
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1 Introduction 

The immersive technologies of VR/AR have the potential to transform people’s 
experiences of the world by extending reality through digital means. These technolo-
gies are particularly significant for people with disabilities and older people as they 
offer novel ways to, for example, entertain, socialise and learn remotely, without the 
requirement for full physical mobility [1]. As the immersive landscape continues to 
grow, consumer VR/AR applications are becoming more significant in everyday life. 
Ensuring the applications are accessible to and inclusive of the broadest population 
has therefore become a key challenge for the global immersive economy. 

In the UK alone, there are more than 2,000 immersive technology companies, 
with a reported growth of 83% over the past decade [2]. As each of these companies 
operates under its own processes and agendas, it is still unclear to what extent the 
potential VR/AR accessibility and inclusivity issues are known and addressed by 
different professionals involved in the design, development and production of VR/ 
AR. There are some examples of large-scale companies introducing dedicated acces-
sibility guidelines [3] and accessibility tools for VR, such as the Microsoft’s low-
vision VR toolkit SeeingVR [4]. However, these guidelines and tools usually become 
obsolete within a few years of their release due to the fast-paced development of 
immersive technologies. 

Other related work has raised awareness of current barriers to VR/AR use from 
the point of view of people with disabilities and older people, providing recom-
mendations and guidelines for achieving more accessible and inclusive immersive 
experiences [5–8]. This line of research is mostly informed by studies that focus on 
the end-user usability testing of VR/AR applications, interfaces and content to gather 
accessibility requirements [see, for instance, 9–12]. Only a very few studies carried 
out to date involved key stakeholders beyond users [for instance, 13], including 
industry specialists, charity workers and academics. There is therefore an unfilled gap 
in exploring the perceptions of VR/AR accessibility and inclusivity among immersive 
technology professionals, which the work presented in this paper aims to address. 
Understanding these perceptions, as well as the practices and challenges faced by 
the professionals, is critical to achieving a balanced inclusivity strategy and effective 
solutions for more accessible VR/AR systems and applications. 

We conducted an expert interview study with 24 immersive technology profes-
sionals of varying seniority from the industrial sectors of Information Technology 
(IT) and Consulting (e.g., software development, technology consulting and navi-
gation technology), Entertainment (e.g., film and theatre), Healthcare, Culture and 
Heritage, Education (e.g., Higher Education and e-learning) and Non-Governmental 
Organisations (NGOs). By examining their own experiences of VR/AR accessi-
bility and inclusivity, in this paper, we highlight the different degrees of needs and 
approaches to addressing them for disabled and older people in the design and devel-
opment process of VR/AR technology and experiences, and we discuss professionals’ 
perceptions regarding barriers to accessibility and inclusivity in VR/AR.
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2 Expert Interview Study 

Method. Semi-structured online individual interviews with 24 immersive technology 
professionals were carried out in 2022. Each interview lasted between 45 and 60 min. 
The whole interview guide is available upon request. Ethics were approved by the 
Ethics Committee of the College of Engineering, Design and Physical Sciences, 
Brunel University of London. As stated above, there is still limited research on 
the experience of such professionals in the context of VR/AR accessibility and 
inclusivity. Hence, our method was largely informed by inquiring into professional 
views in other areas of VR/AR [14–16], and similar work within the scopes of 
Human–Computer Interaction (HCI) and design [17–19]. 

The interview guide was designed to cover five different areas: (1) the partici-
pants’ backgrounds, to gain information about the nature and level of their experi-
ence working with VR/AR, (2) their current creation process, to understand existing 
design and development practices, (3) their collaboration with internal stakeholders 
and overall professional interests, to learn who shapes the design and development 
strategy within their companies, (4) their knowledge and application of accessibility 
and inclusive design, to uncover the actual level of implementation of accessibility 
and inclusivity strategies and solutions within their projects, and (5) the potential 
business cases, to gauge the perceived commercial impact of accessible and inclusive 
VR/AR. 

Participants. The 24 professionals were selected based on their background and 
experience working with immersive VR/AR technologies. Recruitment followed 
a sampling scheme that considered availability and ease of access while ensuring 
diverse professional levels and engagement with the development of immersive tech-
nologies and experiences. The participants were residents of the UK, USA or China 
and included designers, developers, producers, project and product managers, consul-
tants, accessibility leads, directors and Chief Executive Officers (CEOs) from small, 
medium and large companies delivering VR/AR applications. An overview of the 
participants’ areas of work, locations and job roles is provided in Table 1.

Analysis. Interview data was collected using video recordings of the interviews 
that took place on online platforms such as Zoom and Teams. These recordings 
were transcribed and analysed using a thematic analysis approach [20]. One of the 
authors generated an initial coding scheme by identifying a set of sub-themes using 
the NVivo software. The other authors then refined and expanded the scheme based 
on a deeper exploration of the interview data. 

3 Findings 

From the experts’ individual insights and experiences, we synthesised the following 
findings divided into four categories: (1) potential benefits of accessibility and inclu-
sive design in the immersive industry and society at large; (2) the accessibility
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Table 1 Participants’ ID, position, area within the immersive industry and location 

ID position Sector Where ID position Sector Where 

P01 CEO IT & Con USA P13 XR designer IT & Cons USA 

P02 CEO IT & Con UK P14 
Designer-Developer 

IT & Cons USA 

P03 Artistic 
director 

Entertainment UK P15 Project manager Entertainment UK 

P04 Director Entertainment UK P16 Product 
designer 

IT & Cons USA 

P05 Director Entertainment UK P17 Product 
designer 

Entertainment UK 

P06 CEO Healthcare UK P18 
Designer-Developer 

Education USA 

P07 Accessibility 
lead 

Education USA P19 Product 
designer 

IT & Cons USA 

P08 CEO Entertainment USA P20 CEO IT & Cons UK 

P09 Producer Entertainment UK P21 
Designer-Developer 

Culture-Heritage China 

P10 Outreach lead NGO USA P22 Product 
manager 

IT & Cons China 

P11 Artistic 
director 

Entertainment UK P23 Developer IT & Cons China 

P12 Consultant NGO UK P24 Product 
manager 

IT & Cons China

and inclusivity skill sets of individual practitioners; (3) the current implementa-
tion of accessibility and inclusivity practices within the participants’ sectors; and (4) 
challenges encountered around accessibility and inclusivity practices. 

3.1 Potential Benefits 

There was a strong consensus among participants about the potential benefits of 
embedding accessibility and inclusivity practices within immersive technology and 
experiences. The opportunity to expand the customer base by catering for people with 
disabilities and older people was a key point, as this would permit more people to 
enjoy mainstream VR/AR experiences. Interestingly, the interviewees who confirmed 
a high level of accessibility implementation listed the user as their primary motivation, 
seeking to reach as many people as possible (P08) while also providing a quality 
experience, on par with “improving patient outcomes” (P06). One interviewee (P23) 
pointed out that providing accessible products could also enhance the company’s 
reputation, giving it a competitive edge.
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A couple of interviewees (P07, P14) highlighted that the opportunity to positively 
impact people with “temporary disability or situational disabilities could benefit all 
of us” (P14) considering that many people will require more technology support as 
they age and consequently face new accessibility needs. Furthermore, offering acces-
sible immersive VR/AR products was envisioned as a potential catalyst to “solving 
the lack of equality, diversity and inclusion that exists in other sectors”(P12) by 
setting an example of how it could provide support for a larger audience. 

3.2 Knowledge and Technical Skills 

While a couple of experts from larger organisations claimed to have sufficient in-
house expertise (P09, P15) to address accessibility and inclusivity issues, most 
experts considered that they did not have the technical skills to develop accessi-
bility and inclusivity solutions in their businesses (P02, P03, P04, P11, P13, P20, 
P21, P22). The professionals who had already spent some time gaining a better 
understanding of the individual needs of people with disabilities and older people, as 
well as relevant possible solutions, were more confident in their potential to improve 
accessibility and inclusivity. “[At my company] I’m trying to help convert people to 
understand that these aren’t just things that take a lot of time to do that don’t benefit 
people.” (P07). 

3.3 Current Attitude and Importance 

Experts reported that accessibility and inclusivity practices have mixed levels of 
consolidation within their workplaces and projects. Attitudes ranged from consid-
ering accessibility as a critical company asset (P05, P06, P07, P12) to treating the 
concept as a supplementary benefit rather than an actual practice (P04, P08, P23). 
Notably, several of the interviewees have, on their own initiative, taken an acces-
sibility advocacy role to “help convert people to understand that these aren’t just 
things that take a lot of time to do” (P07). For instance, one of the participants (P03) 
embeds accessibility from an early development stage by considering features such 
as subtitles and audio descriptions within the workflow. Conversely, companies that 
do not implement accessibility practices within their processes pointed to the chal-
lenge of creating something practical and functional for the majority (P24), leaving 
the intention to expand to other user bases as an extra milestone that only rarely 
gets realised (P16, P17, P19, P21). Although aware of the benefits of accessibility, 
constraints on financial, human and technical resources could lead some of these 
teams to dictate their process based on “what’s the bare minimum that [they] can get 
away with” (P17) to meet deadlines and maximise outcomes. For example, acces-
sibility might be given less priority during the development stage (P02) compared



268 F. Fischer et al.

to “a new feature that might help [the companies to] be more competitive on the 
landscape of immersive experiences” (P16). 

Responsibility, Distribution and Timing of Work. From the participants’ 
responses, it was generally unclear who is responsible for leading accessible prac-
tices. One interviewee (P02) suggested that company leaders have the responsibility 
to “shake the attitudes” so that the team integrates accessibility as a fundamental part 
of the process. Conversely, two other participants (P03, P07) placed responsibility on 
themselves as practitioners instead of top leaders. It was also discussed to what extent 
software developers can help drive forward accessibility in the immersive sphere. 
While their technical expertise was seen as critical to the creation of out-of-the-
box accessibility features and tools, interviewees also identified a number of other 
challenging and sometimes conflicting demands on developers, including functional 
priorities such as high frame rates and low load times. Furthermore, as indicated by 
an expert (P18), many developers lack training regarding the user experience (e.g., 
mental models, or user journeys), which could fail to encourage a user-centred design 
process. 

In addition, it is unclear at which phase in a product’s development cycle acces-
sibility should reasonably be considered. While P16 argued that accessibility should 
be accounted for from the beginning, P21 suggested that immersive ecosystems first 
need to become more mature to implement accessibility solutions. 

3.4 Obstacles to Wider Adoption of Accessibility Practices 

Immersive technology’s fast-paced development poses high-level entry barriers to 
accessible and inclusive practices. Based on the expert interviews, we identified three 
key issues. 

Nascent Technology and Accessibility Tools. The nascent industry around 
immersive VR/AR applications is still in flux, with many aspects of best prac-
tices yet to solidify. The recent advent of the Metaverse typifies this relatively ill-
defined and rapidly evolving space. Applying accessible solutions can be perceived 
as “conceptually quite new and hard to solve” (P09). 

The experts found that tools and guidelines for accessibility within the design 
process are not currently readily available. They particularly emphasised the lack of 
robust frameworks to transfer problems already solved in 2D to the 3D space, such as 
movement and rotation (P07), captions (P10) and Unity plugins for accessibility (P01, 
P19). It was noted that multinational companies in the area of immersive technology 
only offer basic accessibility features (P07, P10), “mostly for screen readers tapped 
onto the end of it” (P05). While a few existing solutions were scrutinised during 
the interviews, their performance and compatibility were generally classed as poor 
or outdated. For instance, P01 tried the Bluetooth keyboard compatible with Meta 
Quest for text-based communication with a deaf user; however, Messenger in Quest 
did not support the Bluetooth feature then, making their communication impossible.
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This reported lack of systematic guidance and knowledge often results in empir-
ical, non-validated approaches being taken by intending practitioners. As a couple of 
participants explained: “we basically still rely on communication and on our imagi-
nation to understand and accommodate these things in design” (P23) and “we think 
we’re doing the right thing but there’s no reference point that I’ve found yet that’s a 
clear guide” (P02). 

Restricted Access to People with Disabilities and Older Adults. Accessing 
groups of people with disabilities or older adults is challenging. Based on the results 
of our study, we identify the following main reasons. Firstly, and particularly for 
vulnerable groups, it is necessary to establish a working relationship with non-
profit charities and agencies, as they often provide and safeguard normal access 
to specific communities. Particularly in the case of smaller companies, P02 high-
lighted the potential complications of engagement when the relationship involves 
financial investment throughout the project. 

Secondly, as pointed out by P05, gatekeepers might perceive companies differently 
based on their size and reputation, making it more challenging for smaller businesses 
to interact with these communities. However, if there were a validated way to engage 
with these user groups, smaller companies driving innovation could be pioneers for 
the immersive industry as a whole. 

Thirdly, we identified a lack of inclusion advocacy in the VR/AR industry culture. 
Only a couple of participants reported that involving people with disabilities and older 
adults had been a smooth experience (P03, P18). Particularly, P03 mentioned that 
advocacy was the key element that allowed them to establish a working relationship 
with a specific group of people with disabilities; this was mainly through a member of 
the specialist team who was already part of such a group due to their own accessibility 
needs. P18 proposed a more proactive approach by the team directly attending forums 
and assisted housing locations. 

Uncertainty and Limitations in Accessibility Budgeting. Communicating the 
required technical and user research resources and the resulting commercialisation 
impact level to top leaders was reported as considerably difficult (P07, P09, P12, 
P20). While some experts raised the need to create a sense of community (P08) 
and develop more consistent regulations around accessibility (P02, P07, P08), others 
mentioned that accessibility could be implemented in their organisations and sectors, 
but only to the degree that a commercial benefit is directly perceived (P10, P20). It 
could even be argued that, ultimately, “[the lack of accessibility is] almost purely 
down to budget and financial constraints” (P20). 

4 Discussion 

All experts agreed that increasing the accessibility and inclusivity of immersive 
technology and experiences constitutes a generally desirable goal. It was also argued 
that the potential use of VR/AR systems by people with disabilities and older adults 
tends to be underestimated, a statement consistent with findings from previous work
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on the amount of disabled and older users [6, 13]. Furthermore, experts in our study 
indicated that accessible features can be beneficial well beyond their original scope. 
In practice, however, the immersive industry faces some financial and corporate 
constraints regarding accessibility, which are more distinct than for other types of 
industry investment (e.g., sustainability). 

Moreover, it seems unclear how best to share workloads between professional 
levels and market players in the immersive industry. Some experts argued that the 
responsibility of creating guidelines or tools for accessibility lies with the major 
companies that provide the core components of immersive experiences, such as 
Apple’s ARCore or Google’s ARKit. The observation that major companies have 
easier access to people with disabilities and older adults, who are usually protected 
by gatekeepers, adds to this proposed role distribution. On the other hand, small, non-
mainstream companies could make a crucial contribution to advancing accessibility, 
as they often possess unique experiences of the specific challenges faced by particular 
user groups. Promoting further cooperation between specialised non-profit charities 
or small companies with very specific expertise and networks and the big players [as 
e.g., done by 8] therefore, constitutes a highly promising route. 

Some interviewees also expressed concern about the nascent state of immersive 
technology, claiming that they will not be able to push accessibility and inclusivity 
further within the company culture until substantial progress, e.g., in terms of acces-
sibility tools and guidelines, has been made. This simultaneously impacts the interest 
in implementing even simple features that could improve accessibility, apparently a 
vicious cycle. A multi-level approach defining out-of- the-box accessibility features 
to be implemented at the software level that can be used for more sophisticated 
systems could be a possible solution. A valuable example in this regard is the Quest 
Accessibility VRCs [3], a set of technical recommendations for VR accessibility. 
Moreover, an inclusive workforce with diverse backgrounds and experiences will be 
essential to promoting more sensitivity towards the needs of marginalised groups. 
For instance, established procedures for VR/AR accessibility could be a primary 
driver and potentially result in legally binding accessibility standards, similar to the 
Web Content Accessibility Guidelines [21]. 

The professionals’ perceptions and experiences discussed here provide a brief 
overview of the current obstacles encountered in the development of accessible and 
inclusive VR/AR applications. Our study complements other early work with non-
user key stakeholders [13]. Considered in line with the ample knowledge of relevant 
accessibility barriers from the perspective of disabled and older end-users [5, 7– 
12], the study could facilitate the capacity of the immersive industry to address such 
obstacles effectively. Thus, an increased demand for accessible and inclusive VR/AR 
applications, and a general social esteem, will be critical to promoting, improving 
and speeding up the integration of accessibility and inclusivity research into the VR/ 
AR design and development process.
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5 Conclusions 

While immersive industry professionals generally reported interest and willingness 
to consider accessibility and inclusivity, this is not currently a top priority in many 
companies and organisations involved in the development of VR/AR applications. 
The lack of focus in this regard mainly results from the nascent state of immersive 
technology and accessibility tools, the limited access to users with specific disabilities 
or ageing, especially for smaller companies, and the resulting uncertainty, as well as 
general limitations in accessibility budgeting. We also identified a lack of consensus 
about who should be responsible for leading accessible practices and finding potential 
benefits in cooperation between small and medium companies, NGOs with expertise 
and access to hard-to-reach groups and large companies with the potential to set 
promising new standards. Legally binding standards and greater recognition of the 
need for accessibility efforts could also help to drive progress forward. 

Based on the qualitative insights gained from this interview study, we plan to 
systematically explore the organisational structures and processes that affect the 
importance and feasibility of accessibility and inclusivity-based design within the 
immersive industry. Similarly, further exploration of the partnership opportunities 
between big and small players, research institutes and advocacy groups, and of the 
existing legal frameworks in the specialists’ countries will provide a social contex-
tualization of the current barriers faced by industry experts. Such in-depth analysis 
may enable the development of tailored accessibility tools and processes, providing 
a new momentum for accessibility in immersive technologies. 
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