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Abstract

Accelerated digitization has thoroughly reshaped the ways individuals communicate,
access information, manage daily activities and conduct financial transactions - espe-
cially for people with disabilities. While existing research has extensively examined
challenges and adoption strategies in the context of Global North, a significant gap
remains in understanding user engagement in the Global South, given the infrastruc-
tural asymmetry and socio-economic distinction. Our study aims to bridge the gap
by exploring how visually impaired individuals navigate the world of technology, fo-
cusing on the influence of socio-economic factors in shaping these engagement, access
and navigate financial services - particularly digital financial services (DFS), and the
strategies they employ to overcome structural and contextual barriers. Guided by
these research questions we conducted focus group discussions and semi-structured
interviews with 18 visually impaired individuals in urban settings to get a glimpse of
their lived experiences with technology and digital financial services. The findings
highlights the negative effect of societal perception in shaping technology use and
hindering daily activities, challenges faced in financial transactions, local mobile fi-
nancial services incompatibility with screen readers. It also reveals design features
to enhance security in systems that often create vulnerability, reduce accessibility,
and exclude the marginalized ones from such platforms. We align these findings to
various sociological, post-colonial theories to assess the impact and draw similarities
with previous work to emphasize the need for design and build with intended users
and bring visibility through prototyping “Dristikohon”. Dristikohon is a platform
prototype focused on incorporating the noticeable design limitations that Visually
Impaired People face while using existing mobile financial systems. Our work brings
the fundamental concepts of Human Computer Interaction into use to empower a
marginalized community from alienation, exclusion with smart and participatory
design.

Keywords: Visual Impairment, Digital Financing, Mobile Banking, Fi-
nancial Inclusion of Blind and Visually Impaired, Accessibility, Global
South.
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Chapter 1

Introduction

1.1 Background

With the rapid advancement in technology, the financial landscape in Bangladesh
has witnessed great transformation in the digital financial service (DFS) sectors
along with its escalated involvement in the post COVID-19 pandemic times. Al-
though non-poor households, individuals in non-agricultural settings and those from
urban areas have an upper hand in taking leverage of digital financial services like
bKash and Rocket due to familiarity to such interfaces [44], the inclusion of marginal-
ized groups in this ecosystem remains an ongoing challenge - especially for the vi-
sually impaired individuals. For a life without the privilege of vision, the access to
banking sector has been a challenge to the independence of many from the begin-
ning [49]. Additionally, due to lack of knowledge about technological competencies
according to different needs, the designing interface that remains readable to the
general users sometimes create usability challenges for the non-sighted users [76, 78,
102].

While there exists quite a platform to ease adaptation in daily life through digi-
tization whether direct, supported, depended or restricted with the help of mobile
phones [47], visual description services (VDS) like VizWiz, ShopTalk [55, 61] or
usage of audio CAPTCHAs [10], screen readers [35] - none of them are seen to be
in widespread use in the mobile financial banking sector; especially in context to
a technologically deprived country like Bangladesh. On top of that, studies being
conducted over blindfolded sighted participants instead of actual visually impaired
individuals often stress onto the existing loopholes for creating such platforms for
inclusivity [57]. This often leads to the dire need of the Blind and Visually Im-
paired (BVI) people to customize/personalize existing assistive technologies [75]
which should have been inclusive as produced in the first place. Not to mention,
where daily life remains a struggle to prove independence in performing the simplest
of chores, having to depend for own account settlement adds to the sense of lack of
privacy and security for the visually impaired individuals [22].

On the contrary to that, similar concerns have been noted in other regions. Older
street vendors from China with impairment issues often rely on others’ QR codes
to perform transactions, depicting the shortcomings of accessible usage of digital
financing across all ages and socio-economic settings [74]. As such accessibility is



often compromised when it comes to the consideration of special needs, frameworks
have been proposed aiming at online banking to make it secure for blind users [72].
These examples illustrate that accessibility challenges in digital financing sectors are
not unique to Bangladesh although the impact here is further grounded by socio-
economic lackings and infrastructural barriers. In Bangladesh itself, during the early
COVID-19 pandemic times, the presence of inaccessible devices with stable internet
connection in academic settings among visually impaired students translated to the
incompetency of digital financial interactive platforms as well [66]. Overall, such
incidents suggest that, even though today’s world is on people’s fingertips, there
is still a long way to go as the fear of being deceived weighs heavily on the minds
of BVIs and we remain responsible to provide a fair ground by providing inclusive
platforms for all, irrespective of who they are [56].

1.2 Rational of the Study

Access to financial services, irrespective of one’s physical disabilities, must be en-
sured to establish economic empowerment and social inclusion in society. In Bangladesh,
the tremendous spread of digital financial services - especially mobile banking plat-
forms like Nagad, bKash, and Rocket, along with ATM services - has brought a
revolutionary change in the financial sector. However, studies on the adoption of
mobile banking highlights factors like trust, eased usability along with socio-cultural
influence to play crucial roles in overall technical upgradation [26, 40]. While these
developments face setbacks even to serve regular users, the concerns of visually im-
paired persons (VIPs) remain even more overlooked.

As of 2020, it was found that there were about 0.9 million blind people and 26.6
million people affected by some form of vision loss in Bangladesh [54]. In spite of
the rapid digital transformations, the visually impaired people encounter uncount-
able obstacles due to the lack of technology that would properly assist them to read
the screen, challenging app interfaces and lacking financial literacy targeted to their
requirements [76]. Similarly, in regional studies, unadaptable designs besides lack
of locally adaptable solutions prevent visually impaired individuals from actively
participating in digital platforms [37]. Focusing on the broader picture, we can see
that the United Nations Convention on the Rights of Persons Disabilities (CRPD)
stands for the right of the disadvantaged and non-privileged people of the society
to use digital financial services without any inconvenience [7]. Intellects promote
inclusive learning environments and social participation as those have capability in
reshaping confidence and independence of visually impaired peoples in public and
economic settings [31, 84]. So, reinforcing such accessibility in financial maintenance
must be envisioned as a vital feature of the broader rights-based inclusivity.

The motivation behind this study roots in the urgent necessity to re-evaluate the
gateway to digital banking services by visually impaired persons in Bangladesh while
understanding how modern technologies, improved interfaces, and proper planning
can ensure their inclusivity. This motivation is also personal as we believe that
financial inclusion is not confined only within providing service - it is also a matter
of independence encapsulated by dignity. Not being able to perform the simplest
of technical tasks alone without assistance undermines individuals’ capability to



survive, often eroding confidence to participate at the same pace within a society.
Furthermore, without guaranteed participation of all its citizens, regardless of dis-
ability - a nation cannot fully be developed.

While digital growth or economic indicators can work as parameters of development,
true development remains confined within acknowledging the most vulnerable mem-
bers of the societal class and working on building harmony through incorporating
solutions to their needs within existing systems/newly built systems. Our under-
standing led us to believe in the necessity of building an inclusive platform from the
very beginning instead of treating it as an optional feature. Therefore, this paper
focuses on emphasizing on universal design principles and ensuring easy accessibility
and usability to assistive tools. By exploring the experiences of visually impaired
individuals, we aim to identify the challenges they face and propose measures to
facilitate their inclusion in the financial industry. With the motto to ensure that
one of society’s most vulnerable groups is not left behind in the digital revolution,
this study aspires to improve inclusive financial technology through both academic
discourse and practical solutions. Ultimately, this paper remains a moral respon-
sibility above academic exercise. It works as the motive to bring every citizen of
Bangladesh, regardless of their disability, to stand on the same fair ground when it
comes to opportunity and respect.

1.3 Problem Statement

The emergence of digital financial services like bKash, Nagad, Rocket, Upay and
ATM systems have drastically changed the cash flow operation in Bangladesh. Even
though these digital enhancements intend to make human life a bit more easy going,
it often forgets to merge the visually impaired group of marginalized people in this
advancement. While the main aim of this platform is to improve mobility along with
self-sufficiency for all, visually challenged individuals face significant complicacy in
its accessibility. This necessarily means, that even routine financial activities re-
quire outside assistance at times which demeans their sense of liberty and personal
freedom.

The current existing systems force the vision impaired people to rely on others
to perform their tasks as those barely integrate screen readers, voice-based feedback
or accessible ATM interfaces. This situation not only questions their independence
but also raises significant risks to their privacy and data security [19, 73]. Interna-
tional researchers have upheld the fact that, in similar issues, they often come up
with their own ways to gain their basic access to financial services [76]. However,
these efforts are not recognized by mass generals facing the same difficulty and are
neither fully-proved effective in the longer run.

Even though many regions like Kibera in Kenya have provided much support to the
visually impaired people to use mobile phones for their daily needs, in Bangladesh,
the situation is not improving drastically due to the infrastructural constraints, in-
consistent enforcement of accessibility policies, and a lack of user-centered design
practices [47]. Despite the growth of financial technologies, the gap remains notice-
able in contrast to Bangladesh where limited conducted findings have examined the



bindings toward digital financing access for visually disadvantaged ones. Thus, this
paper aims to examine the specific barriers faced by visually disabled individuals
in accessing digital financial services in Bangladesh, and to recommend practical
solutions based on both technological and policy reconstruction, that can support
inclusive financial participation. Without the required intervention, digital financ-
ing sectors might widen inequality instead of eradicating it in the broader narrative.
This study, therefore, contributes to ensuring the empowering of visually impaired
citizens instead of excluding them.

1.4 Objective

More elaborately, this study focuses to explore and identify the usability and acces-
sibility challenges faced by Visually Impaired People (VIP) when interacting with
Digital Financial Systems. It focuses on interviewing visually impaired users who
have been involved in interaction with such platforms to gather insights directly.
Based on the insights and the identified issues in the existing systems by the exist-
ing users from this community, a functional and inclusive prototype called “Dris-
tikohon” is introduced, acknowledging the limitations of existing systems. Finally,
the prototype is evaluated considering the parameters of improvements that were
required to be introduced within the modified system to assess its effectiveness with
the help of visually impaired individuals. The key objectives are as follows:

To do a systematic analysis of existing literature related to the usability and ac-
cessibility of mobile and digital financial services (MFS & DFS) for visually chal-
lenged people, with an aim of specifying recurring challenges, examining current
solutions, and evaluating the limitations of both proposed and implemented solu-
tions in global and more importantly local contexts. The global context, considering
more advanced scenarios - are to be suggestively incorporated within the modified
system. Besides, as the Global South remains familiar to the socio-cultural scenario
in consideration to existing stigma and financial hardship, the prototype will work
on bringing inclusivity to the design such that the platform tends to be accessible
irrespective of demographics.

To practically investigate and analyze widely used DFS and MFS platforms espe-
cially local platforms such as bKash, Nagad, Rocket etc. with the aim of identifying
existing measures taken to modify and enhance accessibility for visually impaired
people. This includes comparing the approaches and challenges focused in the lit-
erature and those evident in existing platforms with evaluating the feasibility and
effectiveness of these approaches within it. From our study motive, with the taken
interviews - emphasize on user acknowledged platforms are prioritized. This study
looks into exploring what makes one platform to be better than the other in con-
sideration to inclusivity and what remains unnoticed - to be included within the
platforms. A core analysis focuses on whether the user experience for the visually
impaired individuals remain compatible to that of general users in the locally used
mobile banking platforms. It more specifically looks into whether the platforms
are capable of providing financial independence irrespective of existing vision based
disability with respect to Bangladesh.



To identify the specific shortcomings in the user experiences of visually impaired
individuals when interacting with DFS and MFS platforms through open ended in-
terview questionnaires and understand it. This includes gathering feedback on what
could have been done differently, what features or improvements users believe would
enhance usability, and synthesizing common challenges and suggestions across par-
ticipants. Considering that the existing platforms will possibly require a lot more
features of improvement, non-existent features that would be a nice-to-have while
struggling with disability will be acknowledged through the vision of conscience of
the visually impaired individuals. This will further, in near future evoke the sense
of essentiality among the system builders to have a dedicated community to serve
the purpose of inclusivity by considering the corner case solutions.

To design and develop a functional prototype, “Dristikohon”, that addresses the
challenges identified through literature review and evaluation of existing DFS/MFS
platforms acknowledged through interacting with the visually impaired users them-
selves, while integrating new features based on feedback gathered from visually im-
paired participants. The goal is to ensure a groundwork for developers and a moti-
vation to work on building a full fledged working platform reintroduced with keeping
inclusivity in mind. With limited workings done previously from Bangladesh’s per-
spective, the following prototype will essentially act as a ground work, one of its kind.

To conduct a germinal stage usability reachability of the prototype with the vi-
sually impaired participant in order to assess the effectiveness and overall user sat-
isfaction. These findings will inform potential improvements, and with recurrent
improvements within the prototype - a better version of the approached system will
be created each time, resulting in the visually impaired users to get a close to general
user experience in respect to efficiency and stability added to protected privacy and
security concerns in the years to come.

Doing so, the study not only targets academic settings but also seeks assistance
of industry practitioners, policymakers, financial institutions along with technology
developers to embed inclusion within digital financial settings. By fulfilling these
objectives, this research intends to navigate an ideal guideline for analyzing the
current states of Digital Financial Services (DFS) and Mobile Financial Services
(MFS), and for developing a system that addresses the usability and accessibility
shortcomings faced by visually impaired users to a wider and more capable extent.

Based on the objectives defined above, this study is motivated by the following
research questions:

RQ1. How do visually impaired individuals navigate and engage with
digital technologies, including everyday platforms and financial services,
and what roles do usability barriers, accessibility-oriented design, privacy
concerns, and social or communal support systems play in shaping their
patterns of use, trust, and adoption?

RQ2. How do visually impaired individuals in urban settings engage
with financial transactions, and how do they navigate and utilize digital



financial services (DFS), particularly mobile banking, to manage routine
tasks, and in what ways do inclusive design features, usability and pri-
vacy considerations, and external support systems shape their adoption
and financial independence?

1.5 Methodology in Brief

To find the answers of our research questions we involved in interviews with the
visually impaired population. For hiring participants, we used Convenience Sam-
pling [63] as it helps to build a relationship of trust while learning about sensitive
aspects of individuals experience. In order to build on with the rapport, our team
representative contacted them beforehand to familiarize the participants with the
gist of our intention. As the community is already marginalized and face allusion
on regular intervals, gaining their trust remained pivotal to get honest opinions.
We conducted semi-structured interviews [4] with the participants to allow them
to express themselves. The identity of the participants have been kept anonymous
throughout the research process and the participants have hold of all their rights as
participants. The rights, privacy and safety of our participants have been protected
during the research procedure by IRB approval.

Our questionnaire was made by keeping in mind the socio-economic status and
condition of the participants. We tried not to include any questions that might have
a negative impact on the mind of the participants or have created a sense of inferi-
ority due to any sort of shortcomings. Our focus while conducting the interview was
based on hearing the stories of participants rather than making it into a question-
answer session. As the data collection was done in-person, with proper consent of
the participants, the session was audio recorded - which we plan to diminish after
the data analysis. Our participants included 9 females and 9 males where all of them
belong within the 20-41 years of age threshold. All of our 18 participants currently
belong from an urban setting where all of them fall under the partially blind to fully
blind spectrum. Besides, each participant was awarded with a travelling expense of
300 Taka along with some refreshment snacks from our end for their contribution as
per their requirement in the form of incentive. Furthermore, based on the feedback
received from the participants on the existing system, after the establishing of the
prototype, the prototype testing was done by four participants of which, two took
part in our interviewing session as well. The participants were made well aware of
their anonymity and the participation for it remained voluntary.

1.6 Scopes and Challenges

We configure the study scope along with possible challenges aligning with those of
the research questions so that it directly reflects through our investigation.

1.6.1 Scopes

This study focuses on the visually impaired population; from partial sighted vision
to complete blindness as the target user group. This group includes students, pro-



fessionals and elderly visually impaired users in order to get a broader vision of the
entanglements faced by all age ranges in order to grasp the usage of modern tech-
nology like digital financing systems. For comparison, references to global context
are used but the primary geographic focus remains the urban areas of Bangladesh,
with a special emphasis on the popular local Mobile Financial Services (MFS) plat-
forms such as bKash, Nagad, Rocket, Upay etc., focusing especially on accessibility
and usability features within those apps. The study refrains from focusing on other
disabilities such as motor or hearing impairments along with the rural population
due to constricted availability. During the platform analysis, Ul/UX aspects such
as layout, navigation, and labeling and compatibility aspects such as screen readers,
and magnifiers are covered per intent and further usage is reviewed by visually im-
paired individuals. However, backend systems and security are excluded unless they
directly affect Ul performance or content delivery. Moreover, the research includes
an overall review of works on DFS/MFS usability and accessibility for this certain
community, that focus on Global and South Asian/Bangladeshi studies from the past
10-15 years. It involves heuristic analysis of popular local MFS apps and in-person
or remote interviews with 18 visually impaired participants, based on recruitment
feasibility. As part of the research, a functional prototype, named “Dristikohon”; is
developed.

The implementation prioritizes the Android platform, due to its affordability and
availability in the local market considering the budget visually impaired people of
this demography sometimes have to maintain considering device affordability. While
iOS mostly remains more of a luxury end device in a tech-developing country like
Bangladesh, in order to serve the greater good by targeting a wider audience - our
prototype targets android users. Besides, as low end and high end android devices
exist in the market, we explicitly work on the low end android devices to make it
feasible for the high-ends too. The prototype includes features like voice prompts
and instruction screens for key financial tasks, a logical navigation flow optimized for
screen-readers, and utilizable screen magnifier. However, specific infeasible features
such as integration with every local MFS provider, advanced biometric authentica-
tion flows, and real money transactions has been excluded and will remain open for
future enhancements. Use of real money has been simulated by utilizing a sandbox
environment. Furthermore, basic security hardening has been implemented as part
of good coding practice, but a full penetration test is out of scope, hence has been
excluded. Overall, our prototype remains more of a conceptual outcome rather than
a production based app as of this stage. Finally, the usability evaluation sessions to
assess the effectiveness of the prototype aims to capture qualitative feedback and ba-
sic metrics like task completion and error rates. Setting the above boundary focuses
- this paper works on being practical as well as impactful producing outcomes that
are directly relevant to the reality of the visually impaired individuals of Bangladesh.

1.6.2 Challenges

During the course of this research, several challenges are anticipated, broadly cate-
gorized into recruitment & participation, contextual, technical & design, and evalu-
ation & deployment challenges.



Recruitment & Participation Challenges

The most difficult challenge within this category was to recruit the visually impaired
individuals, due to the possibility of not many local organizations or NGOs willing
to assist the recruitment process. Since monetary involvement is often expected in
return to such workings, the research being self-funded by the team members - it was
hard to afford and manage more participants despite willingness. Added to that,
having to contact the participants through the organization itself as the medium
necessarily meant the organizing body of that particular organization had to manage
time for our intentions outside of their working hours as well. This, in turn, made it
challenging to schedule the interviews. Visual impairment varies significantly among
individuals, from low vision to complete blindness. In addition, variation in age and
a general lack of literacy can make it difficult to recruit a group that accurately
represents the broader population of visually impaired people. While we tried our
level best to have representatives of all backgrounds of visually impaired people from
our end - we felt the scarcity of rural representatives not being represented in the
urban settings. Belonging from a community of the vulnerable end, it is possible that
many might not have been way too flexible of their vulnerability being expressed as
it is never easy to freely talk about one’s own weakness and disadvantages that is
to be led as a reality in day to day life. Lastly, during interviews, obtaining proper
consents from visually impaired people from certain ends remained challenging, as
consents were to be provided through audio. To do so, we had to elaborate our
intention to build on the trust of the participants.

Contextual Challenges

In Bangladesh, people’s skepticism toward digital services is prevalent, as most peo-
ple still consider cash-based transactions to be the safer option. This lack of trust
imposed certain challenges during the implementation of the prototype. Not to
mention, the stigma existing surrounding disabilities in the socio-cultural settings
of Bangladesh often leads to ignorance of the advancements of this community which
often excludes them from progressing in contrast to the technical world. While dig-
ital financial regulations do exist, lack of policy making for exceptional cases in
a Bangladeshi perspective does lack behind. Finally, the absence of local studies
on the accessibility of DFS/MFS platforms hindered the use of direct insights and
addressing of challenges.

Technical and Design Challenges

These challenges primarily revolve around making digital interfaces truly accessible
for visually impaired users. Due to device fragmentation in Bangladesh, there might
be possible instances where low-end devices might not support accessibility features.
Firstly, in order to ensure smooth navigation, especially on touch devices, it requires
custom solutions which complicates procedures. In addition, audio feedback heavily
depend on functioning Bangla Text-to-Speech engines, but the reliability of the
existing engine is not sufficient enough for accurate feedback. Mixed Bangla-English
text might create possible mispronunciation issues. Added to that, low end devices
might end up generating low-quality T'T'S voices along with delayed timing to result
in breaking of user flow issues. Finally, in the case of security flows within the



prototype, such as OTPs and biometrics, challenges surfaced from trying to balance
accessibility and privacy.

Evaluation Challenges

The biggest challenge in this category remained to rule out through usability evalu-
ation, whether the prototype addresses the previously discovered accessibility chal-
lenges in the platforms and the literature. A possible evaluation based bias might
have affected the outcomes as the evaluation was based in a controlled setting which
in turn might not reflect the real-world consequences. Added to that, possible sand-
box testing limits the capturing of privacy anxiety. To effectively conduct these
tests, a realistic task scenario may require, which reflects actual financial opera-
tions. As we could not risk real transactions, mimicking safe but realistic scenarios
turned out to be tricky. Furthermore, visually impaired individuals may have at
certain instances hesitated reporting their failures which can introduce bias to the
results introducing - response bias or social desirability bias within the scenario.
Also, during testing, the observer effect might have had the possibility to trigger
self-consciousness among users which again may have skewed the results. Through
that, data distortion might occur - making it either better or worse than usual.
Finally, conducting the testing completely online, introduces challenges such as re-
liable internet connection along with performance fluctuation based on low-end and
high-end phones.

To sum up, while the mentioned challenges impose existing limitations to the re-
search, acknowledging them at an early stage permits to work on reforming the
mitigation strategic handlings through maintaining transparency within the study
base. Rather than witnessing the barriers as deterrents, we value them as future
opportunities to refine our outcome from a Bangladeshi context. Even with existing
infrastructural and resource bindings, this paper remains committed to the intention
of producing a foundational insight and a proof-of-concept prototyping, working on
implementing inclusive digital financial services.



Chapter 2

Literature Review

The number of visually impaired people is approximately 285 million globally [57].
While mobile applications can work as assistive technology playing a role in en-
abling visually impaired individuals performing daily activities, including financial
transactions, many challenges come with the unique need of this community. These
challenges change with demographic, socio-economic background and cultural be-
liefs. This section presents the relevant literature highlighting the setbacks faced by
visually impaired community, their struggle to access financial services, steps taken
to ease their life mostly from Global North perspective and an essence of digital
finance in Global South.

2.1 Challenges Faced by Visually Impaired Per-
sons

Below, we reflect back to the challenges faced by the VIPs in their daily used plat-
forms, shortcomings faced by this community more specifically within the Global
South region, influence of platform usage based on their privacy and security con-
cerns, pushbacks faced in finance sector along with the current scenario to digital
financing system within the Global South.

2.1.1 Challenges Faced in Daily Used Platforms and Per-
sonal Life

A study conducted by Romo et al. states that visual impairment is an inherently
socially sensitive and may carry stigmatized communication that affects personal
relationships. Their dependency on capable individuals for assistance, particularly
transportation is very common, which can compromise autonomy and fuel stereo-
types that those with an impairment need assistance frequently. This may lead to
feelings of embarrassment, sadness, anxiety, poor self-image, and low self-confidence
due to undermined independence. It further suggests that stigma is considered much
more harmful than the disability itself. Visual markers like canes or guide dogs, while
crucial aids, can label Visually Impaired Individuals (VIIs) and subject them to dis-
crimination, patronization, over accommodation, pity, and feelings of shame. These
aids draw attention to a “debasing identity discrepancy” and can make blindness the
defining trait. Visually impaired individuals employ various strategies (facework) to
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manage social interactions and face threats. These include preventive strategies (like
politeness and humor) to ward off potential threats and corrective strategies (like
avoidance, apologies, accounts, and humor) to repair damaged faces after a threat
occurs. The source states that these ridesharing services (e.g., Uber and Lyft) re-
moved transportation barriers, equalized interactions, enabled socializing freely and
without shame, increased autonomy, and decreased shame related to reliance on
others [84].

While current technological platforms consider general use cases, consideration for
ones with special needs remain an exclusion sometimes. Screen Reader being the
voice to “alternative text” has not had much of an advancement over the decades
even after many technological advances. On top of that, the existing modern sys-
tems are sometimes devoid of the support to this system (ex- twitter being a heavily
image dependent platform didn’t introduce alt attribute until 2016) [35]. Blind and
Visually Impaired People (BVIPs) having greater access to Twitter platform show-
case great trust on the captions that are computer generated for a corresponding
image - even when the image caption does not continue to replicate to that of the
image, for not being able to justify its correctness first hand [28]. This mismatch
may lead to inaccurate representation and result in distrust on the platform.

Another work by Herskovitz et al. supports the inclusion of people with needs
to justify an implementation before its launch in full scale. This becomes a dire
need as existing creations do come to less help at times (ex- not all earphones are
supportive of usage of hearing aids, while vision CAPTCHA is not an option- the
audio CAPTCHA remains too complex to decode) [75]. While blind users often see
assistive systems like screen reader issues as urgent “bugs”, developers are prone to
decline requests of enhancements regarding accessibility due to reproducibility or
technical difficulties in the later phases. This promotes the necessity for rebuilding
a community-driven repository that might encourage third-party contribution to in-
crease accessibility [80]. Learning from the use of individuals with such needs can
play crucial role in understanding how they communicate with such platforms and
what they require from their end to be integrated within the future design practices
[68].

2.1.2 Challenges Faced by People of Global South

Sarker conducted in-depth interviews with 20 individuals from both urban and rural
Bangladesh, discovering that people with physical disabilities frequently encounter
stigma, marginalization, and false information while seeking microfinance services.
It furthermore identifies the obstacles that they face including inaccessible loan
terms, discrimination from the staff, and restricted access to non-credit services like
training, insurance, and savings. Besides, financial insecurity increases due to the
harsh debt collection practices and lack of complaint mechanisms [69].

Another study in the context of Bangladesh suggests that many students with vi-
sual impairment do not have the pass to basic technology even to cope up with
the demand of present time, and even when facilities are available, special efforts
are needed to make them actually accessible for visually impaired students. Before
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the covid pandemic, study materials were frequently provided in hard copy, visually
impaired students could not use these, requiring volunteer help to read and record
them. During the pandemic, online class materials like zoom class, slides, or images
were often inaccessible to screen reader software or did not provide accurate informa-
tion. The study further states that a critical lack of sensitivity among some teachers
and administrators, who felt they had already done a favor by admitting these stu-
dents, was a pressing issue. Recommendations suggest organizing ICT training for
visually impaired students, making libraries fully accessible with necessary software
and resources such as Braille Monitors, allowing students to take exams electroni-
cally to reduce the dependency on volunteers, and ensuring free internet access and
accessible digital notice boards [66]. With the existing inconsideration and lack of
empathy in a bigger scenario for this vulnerable community, many participants often
overlook their mental health due to the overwhelming burden of physical disability.
Besides, the treatment gap within the mental health system of Bangladesh further
only specifies how systemic neglect regarding it only overlaps with stigma, disability
and poverty [98]. This necessarily urges the need for cross-sectional interventions
that address both accessibility and psychological wellbeing in order to cope up with
the pace of the modern world with feature based improvements that only desire to
make people’s life easier, just like mobile banking.

Das et al. argued that the potential contribution of individuals with visual impair-
ments are often hindered due to the inadequate accessibility features. The study
not only focuses on the technological barriers but also the social obstacles that pre-
vent effective involvement such as incompatibility with screen readers and a lack of
dynamic feedback [37].

2.1.3 Privacy and Security Concerns

Privacy is one of the key concerns of the visually impaired population. Study by
Stangl et al. explores the privacy scenario of visually impaired individuals when
sharing personal visual data with human or AI based Visual Assistance Technolo-
gies (VATSs). They conducted interviews with 18 blind users, which revealed strong
concerns about sharing sensitive content, especially unknowingly. Participants rated
image content types, showing higher privacy concern for human VATs than Al. The
further analysis of VAT privacy policies revealed gaps in transparency, highlight-
ing the need for clearer communication and privacy safeguards in VAT design and
involvement of the disadvantaged ones in the design process itself [70]. Further-
more, the use of camera-based assistive technologies increases the possible invasion
of privacy of members of this community as they fear the disclosure of sensitive
information [45].

Several other studies explored themes including identity theft [61] and safety con-
cern [19, 22, 27] that resulted to the proposal of comprehensive framework for visual
privacy protection [38, 99, 105, 113] especially when it comes down to agent-based
assistive technologies [91]. A relevant study on authentication based on screen-reader
implementation finds existing critical accessibility failures where numeric OTPs are
read as long numbers instead of digits along with disadvantages of communicat-
ing in out-of-browser security prompts. This results in possible notification fatigue,
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concurrent login attacks and so on besides delay within the authentication process
resulting in increased frustration of visually impaired users [104].

In addition, CAPTCHAS remain a persistent problem [29] where a study by Fanelle
et al. suggested that simply converting visual queues of CAPTCHA to audio form
alone is inefficient, rather inclusive and usability-driver designing of such formats
are important in order to balance between security and accessibility [48]. Besides,
due to risks like aural eavesdropping, password entry, memorability problems and
error prone interaction with screen readers being common aside of shoulder-surfing
security and accessibility trade offs - this urges the need of “secured accessibility”
approaches [52].

2.1.4 Challenges in Finance

Kameswaran highlights the challenges visually impaired people in metropolitan India
face when accessing both the digital and the cash-based financial systems. Through
semi-structured interviews with 30 participants, it was found that both payment
methods require significant “moneywork”, such as identifying currency or navigat-
ing poorly designed apps. Moreover, trust and collaboration with ride-hailing drivers
play a vital role in completing transactions. The study suggests improvements to be
made in screen-reader compatibility, UPI integrations and alternative OTP based
authentication [39].

The existing ATM systems lead to significant challenges for the day to day usage of
visually impaired ones due to lack of existing accessibility guideline and troublesome
screen-based interface interaction [16]. Building on this, another paper supports the
adaptation of Talking ATM (T-ATM) to support the Visually Challenged ones but
being accessible in hindi and english only resulted in not being accessible for other
languages being mostly audio oriented along with the difficulty to relocating the
audio jack. To ease the frustration of handling such system, Interactive ATM (I-
ATM) prototype further worked on the issues [50]. According to Singanamalla et
al., despite legal requirements- fewer than 18% of the 107 ATMs they evaluated
had dedicated accessibility features for visually impaired users. The major issues
while using public ATMs that visually impaired users faced were different hardware
layouts, voice guidance that didn’t work right and privacy concerns [43].

Another study by Kameswaran, focusing on the Indian population, found that even
though digital financing reduces the hurdles of physical banking for the visually
impaired community, to access the service - discrimination was commonly imposed
by the banking officials. Even if they were granted access, it required several forms
to be filled, burdening with the hassle [76]. A conducted research showed that low
level of staff expertise in Egypt leads most visually impaired individuals to not have
access to their individual bank account. Even though most banks have access to
digital services- they remain inaccessible in addition to negligible training provided
to staff on handling visually disabled customers [49]. Significant challenges in the
field of accessing ATM services and online banking demands the need for proper pol-
icy making and technological development to support systems to enhance banking
accessibility [77].
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2.2 Digital Finance in Global South

Mobile financial service has brought a revolution in financial inclusion among the
marginalized and rural population. The study by Roy et al. explores the role MFS
is playing in the rural area towards the development of women. While the study
acknowledges the presence of persistent obstacles such as unequal pay, limited ac-
cess to education, and cultural biases that continue to hinder women’s full economic
participation, especially in rural settings, this gives a critical insight on how the
technology can be used to improve the lifestyle of a marginalized community [97].
Another study reflects the idea of exclusion of women within the mobile banking sce-
nario as they continue to depend on the male family members but does not restrict
within rural regions [59]. A study highlighting the rural settings of India focuses on
the need for socio-technical integration as usability challenges often remain deeply
tied to the local socio-cultural contexts [25].

Furthermore, focusing on the urban areas of Bangladesh, particularly among low-
income migrant workers in Dhaka, we can notice that numerous sociodemographic
factors impact the adoption and findings of MFS. Khan et al. revealed the key
factors in adoption and involvement of MFS platforms by the low-income migrant
worker community of Dhaka. The qualitative study revealed the role of age in tech
proficiency and its effect on usage. In a scene where navigating through the cur-
rencies remain a struggle itself even though related studies have worked on solving
the problem [41], DFS remains a comparatively newer not-so-convenient from the
perspective of ease of access for the vulnerables. While MFS provided easier access
compared to traditional banks, factors like usability gap, low accessibility and low
literacy negatively affected the efficient usage and imposed challenges [26]. But fur-
ther studies also reveal that received ease of use, social influence and preconceived
notion on the existing platforms on building trust - all have impactful positive hold
of intention to adopt fintech services [64]. Building on accessible interfaces such
as iIFREEPHONY helps with easing the accessible challenges faced, which further
promotes adapting fintech services [24]. While bKash and Nagad has been popu-
larized within the digital financing sector of Bangladesh in the recent times, the
scenario still remains adverse as people with disabilities often remain excluded from
the rapidly growing fintech ecosystem [85]. Another survey by Ehsan et al. exam-
ines the ways demographic variables and user perceptions impact mobile banking
adoption in a rapidly growing digital finance sector. The study focuses mainly on
students and findings reveal security and cost concerns are major drivers of adop-
tion, while network availability has little impact. The authors recommend service
providers should focus on enhancing security, reducing complexity, and maintaining
affordability to boost uptake [89].

However, with the rapid growth of MFS, there arises other associated concerns. As
highlighted by Huda & Sony, the current regulatory framework has a weak Know
Your Customer (KYC) verification system which lacks access to national identity
cards (NID) and operates primarily under a reactive risk-based approach. To ad-
dress this, the study suggests implementing a smart regulatory approach that will
prioritize strengthening KYC verification, access to NID and enhanced security fea-
tures [93]. As a regional activity, fraud happenings, information misuse by agents
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and transaction related errors often constrict user behaviour where limiting account
balances or even closing accounts remain adaptive behaviours for many. But such
actions only lead to lack of user confidence. Besides that, exclusion of women from
financial control often turns out to be the outcome due to possible victim blaming
through arousal of certain fraud happenings further promoting dependency [103].

Beyond the financial domain, MFS and digital banking technologies also hold the
potentiality to empower other marginalized groups, such as individuals with dis-
abilities. As noted by Kemal, mobile wallets can be more accessible for visually
impaired users due to their potential for user-friendly interfaces and voice-assisted
technologies [40]. Additionally, by drawing connections with blind TikTok users
who create identity work to increase public awareness about blindness and to en-
sure their inclusivity in digital sectors [95], Bangladesh can reshape digital spaces
and seek ways to engage visually disabled individuals. These illustrations show how
inclusive digital banking has the capacity to revolutionize the Global South on a
larger scale.

2.3 Existing Approaches and Adaptive Strategies
to Address Accessibility Challenges

Existing technological approaches to improve the accessibility and usability for vi-
sually impaired people in digital services are continually being developed and en-
hanced, for instance, image processing systems which are crucial for financial literacy
and independence have made significant advancements. But significant shortcom-
ings remain in detecting handwritten texts, UI simplicity and real time performance
[86]. In that contrary, software based implementations are bringing greater changes
compared to hardware evolution to keep pace with accessibility [79]. In fact, smart-
phone vision assistant apps remain to be of the greater advantage side due to their
affordability and versatility. Only if they were universalized, it would be capable
enough to change the scenario for the vision impaired community [82]. Building on
that, platforms like DesignChecker, emphasize on building on more accessible design
tools to make visual web designs more inclusive [94].In a recent study, it has been
shown that a currency detection system can help blind individuals accurately iden-
tify seven denominations of Indian currency in less than a second, 0.73 seconds to
be precise. This innovation was possible due to the integration of image technology
with auditory feedback, and it holds significant potential to be customized and used
for other currency and mobile banking environments in other developing countries
like Bangladesh [51].

While possible mobile banking features can be integrated, some existing systems,
mostly surrounding android apps, have seen common issues like- small touch targets,
poorly labeled elements and low text contrasts, making it complicated for screen-
reader users from a digital financing perspective. Added to that, across the app
version, a persistent lack of accessibility based updates mostly remain unresolved
[53]. Even so, when the feedback based accessibility issues are overlooked, it barely
overshadows the popularity of the app causing accessibility concerns to remain in-
visible in the mainstream market [46]. However, recent studies indicate that, for
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illiterate and semi-illiterate users in India, Interactive Voice Response (IVR) based
mobile banking models, especially cloud-hosted versions, have proven to be pow-
erful tools in promoting financial inclusion. As highlighted by Folego et al., their
mobile application Pay Voice remains one such application that gives clear knowl-
edge of payment value, operation types and access to PIN pad machine using phones
- making digital financing accessible to visually impaired users [33]. Existing work
also shows that voice focused user interfaces are overall more efficient than text
focused systems, as they yield better accuracy and faster task completion times.
This approach has shown to reduce dependency as basic banking operations such as
balance inquiry and money transfer can now be completed through IVR conducted
in regional languages [18]. But in another study, repeating, elaborating, specifying
remained a common scenario for voice assistant usage. Assistive technologies often
lack personalizing features causing failure to meet user expectations [62], something
that remains heavy in order to gain contextual accuracy and user trust from a fi-
nancial banking ground. While previously described, the cloud computing aspect
further aids the IVR approach by providing on demand resources and pay-per-use
benefits, that allows banks to manage service demand surges cost effectively [18].
Similarly, a voice based learning platform called SEEDS has been designed to sup-
port visually impaired children in India, which delivers educational STEM content
through a combination of an app dedicated to the teachers, an IVR system and a
content management website [96]. Moreover, existing national infrastructure such
as India’s Unified Payment Interface (UPI) platform features built-in screen read-
ers such as TalkBack and VoiceOver for navigation and interactions, which in turn
present significant opportunities for improved accessibility for the visually impaired
users, as they can now take advantage of these technologies frequently [43]. Fur-
thermore, Artificial Intelligence (AlI) tools like Generative Al (GenAl), have shown
to be highly accessible to VIPs. Additionally, visually impaired programmers can
now use these tools to complete tasks more efficiently and the constant availability
of these GenAl tools have also been very accessible in general [108]. Yet, there
remains instances where reliance on sighted assistance remains preferable in terms
of trust and usability [30].

Despite the technological advancement till date, visually challenged individuals have
shown to construct their own sophisticated adaptive strategies and “Do-It-Yourself”
(DIY) tools to navigate frequently inaccessible digital environments, especially those
in professional and workplace settings. For instance, a study revealed that, Blind
and Low Vision Software Professionals (BLVSPs) create various DIY tools ranging
from simple scripts and screen reader plugins to complex standalone applications.
Different BLVSPs needs like addressing inaccessibility in workplace software, en-
hancing productivity and maintaining professional dignity have been the primary
motivators behind the development of the DIY tools. The motivations driving this
“access labor” are both practical and emotional. On the practical side, BLVSPs look
for greater efficiency and autonomy in navigating inaccessible systems . On the emo-
tional side, their efforts are driven by frustration, the enjoyment found in creative
problem-solving often described as the “joy of hacking” and a desire to contribute
to the broader community. This situation gives rise to what is known as the “Dou-
ble Hacker Dilemma”, where BLVSPs must choose between waiting indefinitely for
companies to improve the accessibility of the tools or actively investing their own

16



personal time and energy to develop customized solutions themselves [107]. Fur-
thermore, this gives rise to the idea on how accessibility rises from a combination of
socio-technological strategies rather than technology alone when it comes to adapta-
tion for blind, low-vision, and mixed-ability participants [32]. Studies show that this
often goes unnoticed by organizations which leads to increased frustration among
need based employees [21]. Beyond the self-developed tools , adaptive strategies
can also frequently involve leveraging trusted intermediaries and personal connec-
tions. For example, the visually impaired individuals in Kibera, Kenya have shown
to find comfort and build trust with specific M-Pesa (mobile-money) agents based
on how they were treated by the agents during mobile transactions concerns [47].
This reliance on trusted individuals is more significantly relevant for older peoples
within the visually impaired community, as they often prefer offline interactions,
such as participating in community activities or exchanging information in social
settings, despite the ability of digital technologies to bridge physical distances [100].
Moreover, individuals with visual and motor disabilities can also adapt utilizing a
combination of mainstream and specialized mobile devices, even though specialized
technologies have proven to be less economically feasible [12].

Significant inaccessibility and design shortcomings still persist across various dig-
ital platforms. Therefore, it can be inferred that current approaches may not be
sufficient to ensure true inclusivity. For example, a usability study of popular UPI-
based digital transactioning apps in India such as Google Pay, PhonePe and Paytm
reveal significant design flaws for visually impaired users. These flaws include poor
screen reader compatibility, unclearly labeled buttons and overly complex menu
structures. Specific examples such as unclear error messages in Google Pay, mis-
leading screen reader notifications in Paytm during login, and numerous unlabeled
buttons along with deeply nested options in PhonePe seem to hinder accessibility
in these UPI-based applications the most [101]. Many similarities can also be seen
in top UK websites’ cookie notices as well where poor contrast, missing headings
and a failure to trigger screen readers remain common. These flaws have shown to
compromise both user experience and privacy awareness [87].

A critical insight from the studies is that many standard approaches to improve
accessibility, such as more compliance with Web Content Accessibility Guideline
(WCAG), are often insufficient and may not guarantee usability, efficiency or user
satisfaction for visually impaired people. Moreover, “context of use” and “cultural
dimensions” such as user user’s location, the devices/platforms, the user’s level of
disability, time of day and language support for screen readers play a pivotal role
to determine true accessibility. This indicates that even with multiple pain points,
one solution adaption model is inadequate for the visually disabled community and
emphasizes the need for customized web and mobile interfaces that account for the
varying levels of visual impairments [17]. Furthermore, challenges such as organi-
zational resistance to unofficial user-developed tools and a general lack of central-
ized sharing mechanism for these grassroots innovations introduce unequal access
labour’ for BLVSPs [107]. Complex procedures within these applications including
intricate movements, visual-only cues, and minimal audio feedback within digital
interfaces can contribute to a general lack of usability for the VIPs [102]. In addi-
tion, Privacy concerns and social awkwardness can sometimes limit the public use
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of essential accessibility features, which in turn adds another layer of complexity to
daily digital interactions [12]. Finally, study finds that to truly introduce inclusivity
for the marginalized populations in digital services, certain steps such as developing
inclusive tools, shifting funding streams, restructuring organizations and changing
research methodologies along with restructuring disability-inclusive policies are truly
necessary (92, 110].

2.4 Summary of Key Findings

Several studies have proposed different solutions to make digital services more acces-
sible for the VIPs. Yet, these studies remain centered towards finding a solution to
a single pain point rather than coming up with a holistic solution based framework.
Besides, accessibility for all social classes including the low-literate and marginalized
classes require solutions that remain capable of being reached even within existing
bindings [83]. One study addresses the development of the Talking ATM (T-ATM)
for the visually impaired people and later the development of Interactive ATM(I-
ATM) to improve the accessibility of the T-ATM [50]. Another solution includes
Pocket ATM, which utilizes the smartphone screen readers and the UPI infrastruc-
ture to assist VIPs in the digital services space [43]. While digital financial plat-
forms are working on rectifying their system through renovating existing models, the
problem remains rooted within the hassles of visually impaired individuals access-
ing services of commercial banks [90]. Moreover, a cloud based IVR model has been
proposed to aid visually impaired users in performing basic banking tasks via re-
gional languages [18]. Some studies also highlight how blind and low vision software
professionals (BLVSPs) develop DIY tools such as scripts and screen reader plugins
to enhance their workspace productivity [107]. However, many research gaps persist
within these solutions. Despite the adaptations of T-ATM, less than 18% of the
evaluated ATMs actually support accessibility features. Even the supported ones
contain major issues such as flawed voice guidance and privacy concerns [50]. In the
case of the BLVSPs, many create these DIY tools out of professional dignity and
necessity. However, doing so requires them to invest considerable personal time and
energy [107], which is not feasible. This showcases the tension between accessibility
and security where increased exposure to risks become prominent in quest of finding
independence. Unlike Global North the unique socio-economic conditions of Global
South does not support the impaired individuals to create solutions on their own.
Mostly used digital finance services, MF'S do not come with accessibility features to
help the visually impaired individuals to navigate properly even with the existing
low digital literacy. In more of a Global South context, countries like Bangladesh
face weak regulatory systems, low digital literacy along the rural settings and agent
based dependency which results in mistrust and exclusion, particularly for women.
Thus, many have to rely on third-party solutions to integrate into their daily used
platforms. This raises the previously discussed concerns about privacy and security.
To acknowledge such gaps properly, a more inclusive approach that supports uni-
versally designed solutions and addresses the challenges VIPs face when navigating
through inaccessible systems is required. We, through our prototyping of “Dristiko-
hon”, plan to implement an integrated system with feedback and recommendations
taken from VIP’s to make digital finances to them more accessible, overcoming and
bridging the gaps between obfuscation technologies [61].
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Chapter 3

Methodology

Methodology serves as the foundation of any research project as it upholds the
full assessment process of the research and explains how the data are collected,
analyzed, and interpreted. The diagram below represents the main points of our
detailed approach:
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Figure 3.1: Workflow of our research methodology

3.1 Research Design and Approach

This research adopts a qualitative methodology to study the challenges faced by vi-
sually impaired people while accessing digital financial services (DFS) in Bangladesh.
The primary aim of the study is to uphold their experiences with mobile banking
platforms. It identifies the limitations of the tools designed for them, comprehends
their accessibility issues and highlights the difficulties they face while accessing ATM
booths or the traditional banking system. By understanding these barriers and
through collecting user feedback, this study seeks to propose design improvements
that can ensure to make digital financial services more inclusive and less hassle free
for the visually impaired community.
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To achieve these goals, we adopted a semi-structured interview method to under-
stand the challenges faced by the participants as well as to explore their personal
experiences in the financial sector. As our research is based on a qualitative ap-
proach, this method provides flexibility and encourages participants to share de-
tailed information. Furthermore, the semi-structured interview method allows the
interviewer to ask follow-up questions and explore the new themes that arise in a
conversation. This helps to maintain a flow and also provides the opportunity to
know about the issue in a broader meaning. Thus, in the areas where a fixed set
of questions would not allow us to capture the full picture by delving deeper into
each topic, the semi-structured interview method offers this flexibility to uncover
new issues.

Additionally, while designing the type of questions that we would ask in the in-
terview, we included open-ended questions so that it did not create any pressure on
participants. This gave participants the opportunity to respond according to their
knowledge and level of education. Moreover, the interviews were conducted both
individually and in focused groups. There were two focused group based interviews
where three participants were present in each group. By having focused group inter-
views, we tried to create a more dynamic discussion session. This helped us to raise
topics that might not have emerged in individual interviews. The interviews were
taken in person as qualitative data collections tend to remain less rich in virtual
settings [6].

As our research questions are subjective and dependent on individual circumstances,
the semi-structured interview method is more preferable for such cases. It allows
us to understand complex issues like accessibility and user experience in a deeper
sense. Besides, when the research design is more stern and rigid about the question
pattern, the emotional and social aspect of using technology is often overlooked.
Thus, overall the semi-structured interview method allows us not only to discover
the technical challenges but also to unearth the personal and emotional factors that
have an effect on the usability and adoption of digital financial services among vi-
sually impaired individuals.

Studies suggest that for understanding complex topics, qualitative research along
with semi-structured interviews, is one of the most effective ways [14]. By adopting
this approach, the study aims to uphold valuable perceptions about how DFS plat-
forms can be improved to better serve visually impaired users by taking individual’s
experience into account, leading to a more inclusive and accessible financial system.

3.2 Participants

This research includes 18 participants of 12 fully blind individuals and 6 partially
sighted individuals, to gain a broad perspective on the experiences of visually im-
paired users based on different levels of severity. These participants were enlisted
from a non-profit organization that works for the development of the visually im-
paired people, ensuring that the sample reflects individuals who are actively engaged
with financial services and are eager to develop their way of living. Among the 18
participants, 9 were female and 9 were male, creating an equal balance to derive
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data from a gender perspective as well. This also allows identifying gender-related
differences in access and usage patterns in the financial sector. The age of the partic-
ipants ranges from 20-41 years old, providing a diverse demographic representation
based on age and life experiences.

The participants were selected through convenience sampling based on their avail-
ability and willingness to take part in the interview. We chose this method due to
the limited time and the specific nature of the population. The prime advantage of
convenience sampling is that it helps to collect data from a particular group within
a given time frame. Moreover, this sampling method was effective in gathering data
from visually impaired individuals who are familiar with the services being studied.
On the other hand, the major disadvantage of this is the potential for bias since it
may not completely represent the targeted population, particularly those who live
in a remote area.

The participants’ residential setting was also considered, with all participants re-
siding in urban areas in Bangladesh. Compared to the rural population, the urban
population is more familiar with digital financial services and technology and thus
they can provide feedback that would actually allow us to improve the overall sys-
tem. But it is also necessary to consider the population from rural areas since they
might not be able to access the services so easily compared to the urban population.
It is necessary to consider their feedback and experiences particularly in terms of
internet access, availability of digital financial tools, and general infrastructure.

A demographic table summarizing the main characteristics of the participants is
represented below:

Participant Number | Age (year) | Gender | Visual Impairment Type | Highest Level of Education
G1 P1 27 Female Fully Blind Bachelor’s Student
G1 P2 20 Female Partially Blind Bachelor’s Graduate
G1P3 30 Male Fully Blind Bachelor’s Graduate
G2 P1 29 Female Fully Blind Bachelor’s Graduate
G2 P2 27 Female Partially Blind Completed College
G2 P3 39 Male Fully Blind Master’s Graduate

I1 28 Male Partially Blind Bachelor’s Student
12 24 Male Fully Blind Bachelor’s Graduate
13 28 Male Fully Blind Master’s Student
14 20 Male Fully Blind Bachelor’s Student
15 20 Female Fully Blind Bachelor’s Student
16 41 Male Fully Blind Master’s Graduate
17 27 Female Partially Blind Not Mentioned
I8 28 Female Fully Blind Bachelor’s Graduate
19 23 Female Fully Blind Completed College
110 23 Male Partially Blind Bachelor’s Student
111 33 Male Fully Blind Master’s Graduate
112 25 Female Partially Blind Master’s Graduate

Table 3.1: Demographic table summarizing the main characteristics of the partici-
pants.
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3.3 Data Collection Method

This research followed a semi-structured interview pattern in order to explore ex-
periences of the participants, the challenges they encountered and suggestions to
improve the accessibility in digital financial services (DFS). The interviews were
held in person, based on the convenience of the participants. The interview pro-
tocol, informed by prior research [106], covers a plethora of topics. The questions
were designed in a way that we could explore the challenges, suggestions based on
the real-life experiences of the visually impaired people. Below a detailed analysis
of the questions and how they help us to comprehend the challenges encountered by
the visually impaired people while accessing the financial sector is presented:

3.3.1 Demographics and Background

The initial set of questions focused on gathering demographic and background infor-
mation of the participants. This section covered questions about their age, gender,
highest level of education received and the type of visual impairment (fully blind or
partially sighted). It was very necessary to understand the participant’s background
to contextualize their experiences with the financial sector as it provides the rea-
soning behind how their specific condition might influence their use of technology.
Furthermore, we asked them questions like if they were brought up in a rural or
urban setting, this allowed us to understand their exposure to technological areas.
Age demographic is shown in figure 3.2.

41-44

35-39 5.9%
5.9%

30-34 18-24
11.8% 35.3%

41.2%

Figure 3.2: Age demographic of participants

22



3.3.2 Current Usage of Digital Financial Services (DFS)

The next section of questions were exploring the participants’ familiarity and ex-
periences with using mobile financial service platforms such as bKash, Nagad, and
Rocket. It was followed by the question “How often do you use these services?” to
understand their frequency of use. Furthermore, we asked them questions regarding
the type of transactions they usually do such as - cash-outs, sending money, and
mobile recharge. This helped us to understand the practical use of these services in
their daily lives.

3.3.3 Usability and Accessibility Issues

Our next set of questions included “How do you access these services?” to get a
deeper knowledge of the assistive tools that they rely on to use these services. More-
over, we focused on criticizing the current process by asking them questions like “Do
you face any difficulties using these services due to your visual impairment?” and
“Are the mobile apps you use screen reader-friendly?” to understand the actual ef-
fectiveness of the current platforms and how they tackle the shortcomings. As the
interview proceeded, we focused on delving deeper into gathering information about
the challenges that they encounter with screen reader compatibility, PIN entry, and
CAPTCHA. These questions were asked with the aim of identifying sectors where
design improvements are needed.

3.3.4 Security and Privacy Concerns

Maintaining security and privacy is one of the main preconditions that is to be
fulfilled to ensure proper financial security. In this section, we asked questions like
“How do you handle security during transactions, especially in terms of PIN entry or
OTP verification?” and “Have you experienced any security or privacy issues while
using digital financial services?” to understand the participants’ concerns regarding
data breaches and fraud. These questions revealed the participants’ discomfort in
sharing their financial information with other people, as the existing system isn’t
upgraded enough for their special needs.

3.3.5 Social and Emotional Aspects

Questions like “Would you prefer someone else to handle your financial tasks if
they are sensitive?” and “How do you feel about sharing your personal financial
information with mobile platforms?” were asked with a view of understanding their
emotional experience about DFS. The participants have expressed how they often
feel demotivated and low about their own capabilities in cases when they have to
share their personal data with others to complete the daily transactions. These
questions helped us to understand not only the technical challenges that the vi-
sually impaired people face but also the social and emotional challenges that they
encounter.
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3.3.6 Satisfaction and Recommendation

This was the final and most important section of the interview questions, as in this
section, we focused on gathering their suggestions and feedback on improving the
digital financial services. These questions encouraged them to share their thoughts
about specific features of the system and how to improve those. Besides, they even
shared that often the problems go unnoticed, as there are not any representatives
from their side who could give constructive feedback to the higher authorities to
bring positive changes in the system. They also urge to bridge this gap to experience
a smooth and easy transaction like every other normal human being.

3.4 Prototype Development and User Testing

After gathering the required data, we developed our prototype that included the
features and user needs that we identified from the interviews that we conducted.
Another crucial step of our research was gathering user feedback after developing
the prototype. A total of four participants used our design by installing the APK
version of the app and gave their feedback. While collecting the feedback, we strictly
followed the IRB rules and ethical guidelines. The participants voluntarily took part
and no one was pressured to take part in the study. Moreover, all the participants
were over the age 18 and their identities were kept anonymous. No personal informa-
tion was collected in order to protect their anonymity and privacy. Further details
regarding the prototype testing methodology and participant profiles are provided
in Section 6.2.

3.5 Ethical Considerations

Before we started collecting the interviews, the research secured authorization from
the Institutional Review Board (IRB), which ensures the maintenance of ethical
standards and guidelines. This is a very critical part of the research as it ensures
that the participants’ rights and well-being are prioritized. Along with the IRB ap-
proval, we also took verbal consent of the organization that agreed to participate in
the interview sessions. This process ensured that the organization was fully informed
about the research objectives and its involvement. The interviewees willingly agreed
to participate in the study, and no pressure was placed. Before recording their inter-
views, we sought consent from each individual which ensured that the participants
were fully aware of the research process and their role in the study. We maintained
transparency throughout the interviews and ensured the participants knew that they
could leave at any time without facing any consequences.

By keeping the IRB guidelines in account, we made sure that no one under the age of
18 was included in the study. This upholds the fact that the research abides by the
ethical standards regarding age and consent. To maintain further ethical integrity,
no pressure was imposed on the participants, and data was collected based on indi-
vidual person’s capability so that they wouldn’t have to seek others’ assistance or
create any kind of vulnerable situation. The participants’ autonomy and dignity was
taken into consideration through this process. Furthermore, as a token of apprecia-
tion for their time and effort, each participant was given 300 taka as compensation
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for their participation in the interview. This compensation was self-funded and pro-
vided with a view of acknowledging the participants’ contribution to the research.
Additionally to maintain trust and transparency of the research, we informed the
participants that after analyzing the data, the recording of the interviews would be
deleted. Through this we tried to ensure that the personal data of the participants
are safe with us and we would not keep the data stored beyond our research purpose.

As the ethical standards and behavior have been rigorously addressed and verified,
the conclusions derived from this study is built on a strong foundation of integrity
and trustworthiness.

3.6 Limitations

One of the limitations of the research was the relatively small sample size. Addition-
ally, while collecting the data we observed that most of the candidates had received a
certain level of education. Moreover, as we are working with a community who have
faced certain challenges due to their disability, there is a chance that they would be
reluctant to hide their vulnerability, leading to potential information-based bias. In
a broader sense, the result of this biasness can distort the data. We do not know
how rural or low-literacy users use MF'S services in their daily life or what specific
challenges they encounter. As many of them have limited English proficiency, it is
tough to evaluate the effectiveness of TalkBack or other screen reader applications
in the case of supporting Bangla. Furthermore, the participants’ age mostly ranges
from 20-41 years old, excluding the experiences of the senior citizens whose per-
spective could differ. Additionally, since the majority of the participants are from a
single organization, they are more likely to have received the same training or have
access to similar data which limits the diversity in data collection process. This lack
of diversity creates a narrower view of the issue and reduces the ability of research
to represent a broader range of experiences.
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Chapter 4
Findings

In this section, we first present an overview of the social life and technology use of
Visually Impaired Individuals (VIP’s) in Bangladesh. We also provide a situated
understanding of these factors shaping their behavior and creating challenges. Next,
we highlight the usage of different financial tools in daily life and hurdle they face
in both online and offline. Finally, we summarize the coping mechanism used by in-
dividuals to tackle these challenges and suggestions for building an inclusive system.

Participants from the group interviews are denoted using the format G#, P#. For
example, “G1, P1” represents the first participant from group one. For individual
interviews, we use the format I1#. For instance, “I1” represents the first individual
participant 1. The detail description of some used key terms are presented in Table
4.1. Also, some keywords from findings are presented in 4.1.

4.1 Social Participation and Technology Use among
Visually Impaired Individuals

The following findings demonstrates the interconnected dimensions of visually im-
paired individuals’ lives, focusing on familial role, societal life, technology access
and usage patterns.

4.1.1 Social Life and Family

Participants’ social life were largely influenced by their relationship with their fam-
ily. In most cases the individuals are considered as burden to the family. This
narrative limited their opportunities to actively participate in family discussion, de-
cision making and activities. Often they felt excluded and distant from other family
members.

“Often my family members question my capability and judgment which is
not related to my eyesight. My voice gets suppressed under my blindness.
Their continuous comment on my life and what I am going to do with
my incapability make me feel like a burden. They don’t include me in
their gatherings because it is burdensome for them to help me to navigate
whole time.”[G1, P2]
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Table 4.1: Descriptions of common terms used in findings.

Name Description

bKash bKash! is a popular mobile financial service in
Bangladesh that allows users to send money, pay bills,
and make purchases using their phone. This platform
serves over 80 million active users [112]

Nagad Nagad? is another mobile financial service in
Bangladesh, offering money transfers, bill payments,
and merchant payments.

Upay Upay?® is a mobile financial service in Bangladesh that

provides money transfers, bill payments, merchant pay-
ments, and salary disbursement services.

Brac Bank Astha

The Brac Bank Astha app? is Brac Bank’s official mobile
banking application, offering account management, fund
transfers, bill payments, and lifestyle services through a
secure digital platform.

Sonali e-Wallet

Sonali e-Wallet® is the official digital wallet of Sonali
Bank Limited, providing services such as mobile bank-
ing, utility bill payments, fund transfers, and merchant
payments.

Foodpanda

Foodpanda® is an online food and grocery delivery plat-
form that connects users with restaurants and shops
through a mobile app.

TalkBack

TalkBack” is an Android screen reader developed by
Google that provides spoken feedback and allows visu-
ally impaired users to interact with their devices.

Narrator

Narrator® is a built-in Windows screen reader that reads
on-screen text aloud and describes events, helping visu-
ally impaired users navigate the system.

NVDA

NVDAY is a free and open-source screen reader for Win-
dows, offering speech and braille output for blind and
visually impaired users. It offers greater functionality
over Narrator in many cases.

CRM Machine

A CRM (Cash Recycling Machine)' is a type of ATM
that allows both cash deposits and withdrawals, auto-
matically counting, verifying, and recycling deposited
cash for reuse.

Thttps://www.bkash.com/

Zhttps://www.nagad.com.bd/

3https://www.upaybd.com/

4https://www.bracbank.com/astha
Shttps://www.sonalibank.com.bd /apps
Shttps://www.foodpanda.com.bd/
"https://support.google.com/accessibility /android /answer /6283677

8https://support.microsoft.com/en-us/windows/complete- guide-to-narrator-3a992e8e- 3d3a-69a6-07c6-a37305a0dc

Yhttps://www.nvaccess.org/
Ohttps:/ /www.ncr.com /solutions/cash-recycling
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Figure 4.1: Salient keywords from thematic analysis

For many participants, family relationships though being pivotal to development and
social life, turned into disappointment. Incidents of neglecting needs, withholding
resources or taking decisions without prior consultation were frequent. Denial of
education led to growth in dependency on the family which acute crisis more.

“My family did not want to send me to Dhaka for education. After
completing secondary school, I came to Dhaka for higher secondary ed-
ucation. They did not want me to get education as they always thought

what a blind person like me would be able to do by receiving it. Several
times they told me to go back to the village.” [G1, P2]

Family members took the benefit of participants vulnerability for monetary gain.
Taking the advantage of participants helplessness and inability, money belonging to
them were unlawfully taken by their close ones whom they entrusted with providing
safeguard and banking security.

“Personally creating an account through someone’s help had created a
sense of insecurity within me. There was a time when I used to recharge
my mobile balance through other people’s help. Once, that very person
whom I took assistance from for not knowing how to use bKash back
then, transacted 1000 taka without informing me for their own purpose.
This incident caused a sense of powerlessness where I was being taken
advantage of my disability.” [19]
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While family failed to provide a proper safe environment, in many occasion hus-
bands filled the role after marriage. They facilitated their partner with mobility,
participation in social gatherings, encouraged educational pursuits and helped them
to manage financial accounts. Such support played an important role in our partic-
ipants achieving financial autonomy in some aspect and restore the confidence.

“The keyboard while using Upay does not show up in the screen reader.
You need to open it manually by pressing. When my husband is with me
I take help from him but when I have no trusted one by my side, I need
to guess and then see if it is right or wrong. This is a big hassle.”[G2,
P1]

Overall, family had both positive and negative influence on the VIP’s. Husband’s
care and positive attitude helped them to feel included and confident despite their
previous experiences.

4.1.2 Community Engagement

Existing social narrative often portrays them as dependent, passive, or incapable
of meaningful contribution towards community. Such perceptions are rooted deep
inside and these social stigma and lack of awareness contribute towards greater
marginalization. The narratives are not limited in influencing the family behav-
ior towards VIP’s but also shape their scope of participation in social events and
degrading mental health.

“Sometimes I feel that if I still had resided within the rural settings, I
would have attempted suicide - stigmas existing around there regarding
child blindness are considered as the outcome of parents wrong deeds.” [18]

The exclusion moves the participants away from their close ones, creating depen-
dency on others for providing security and sincerity. This shows a shift of paradigm
in the life of blind people where their main support should have been family mem-
bers but due to their dependent and vulnerable state, they create bond with others
who help them in assuring safety and security.

“I do not use ATMs outside of my university. When using the ATM at
my university I take my friends with me. They enter with me and assist
me. You know, sometimes I need to give them treats afterwards.” [I2]

Despite all the negative influence from outside, the participants reached to the top
achieving success not only for themselves but for the country. To support each other
they built small communities of VIP’s which works as support group. These groups
work on cultivating extracurricular qualities among peers. With help from each
other they find suitable solutions within their reach. These combined efforts bring
out the silent talents in-front of the whole world to see.

“I am a chess player, you know. I have played chess for over 5 years. By
the end of this year I am supposed to go to Kazakhstan to play. We have
capabilities to navigate the world just like you. People sometimes don’t
want to believe in our capability but we are also here to make our own
way by fighting back obstacles. We need a push and suitable environment
as you do to bring the best from us.”[G1, P1]
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In absence of communal support VIP’s created their own community. These commu-
nities play crucial role in creating support system and nurture the inherent qualities.

4.1.3 Technology Access and Usage Patterns

VIP’s usually do not have active source of income. Thus, they remain dependent on
family for big expenditures. It affects their need to possess good gadgets that can
help them to become more independent and reliable on themselves. Weaponizing
their incapability, they are often denied from the pleasure of using technological
devices.

“As we cannot earn as much money as you guys, there is always a finan-
cial crisis there. Recently I lost my phone and asked for money to buy
a phone from my parents. They refused immediately as they think I do
not need it. I managed the money and bought a new one for myself... Our
family believes that we do not need a good phone as we are blind. This
could be not far from reality. In fact we need good phones more than
anyone else. Less powerful phones can not take the load of the software
we use. It hangs often. The hardware needs to be good for us more than
anyone else.”[G1, P2]

Also, in our study we found technical issues such as phone hanging or delayed
system responses create additional frustration for VIPs when using mobile phones.
Unlike sighted users, VIPs need depend on screen readers voice output after touching
the screen to perform any task. Steady user experience require timely response
everytime. When devices lag or applications freeze or the feedback gets delayed
users are forced to repeat the action. Over time, these technical barriers contribute
to stress, discourage independent use among VIP’s. As one participant shared,

“While using outdated devices with screen reader apps can lead to signif-
wcant latency issues, causing noticeable delays when navigating or giving
commands. This results in sluggish response times, making app transi-
tions feel much slower. This causes frustration due to the increased time
needed to perform even basic tasks.”[111]

Taking help from family to navigate gadgets is very common for VIP’s. Due to their
limitation of operating social media like YouTube solely, participants rely on their
closest ones for help and direction. Also, different platforms provide some edge over
other. Participants develop fondness over certain features they become used to with.
One participant mentioned,

“I believe in PC the apps (softwares) are good. Narrator is quite helpful
and NVDA has many features. Though they sound like robot they are
easy to nawgate... While using YouTube on phone I cannot skip 15 min-
utes or 1 hour. Tapping on the screen for operating this system becomes
a hassle for me. In those cases, I ask my son to help me out with the
timing of the video. I ask him to skip 30 minutes or 1 hour which I can’t

do by myself.”[G2, P3]
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Often society underestimates their capability of operating gadgets whereas most of
the time these people prove their efficiency by challenging the stereotypical societal
believes. Their exposure to technology has made them outshine in using several
application which commoners often fail to understand. Figure 4.4 illustrates the
participants’ usage of their phones with TalkBack.

“I was in my room and then I heard the sound of TalkBack. I just rushed
out of my room to see who it was, as I thought it could be my neighbor
who is like me. I was standing on the gate of the house waiting for the
person. When he passed I asked him to stop to have a conversation.
However, he was a Foodpanda delivery boy who had accidentally turned
on the accessibility option on the phone and could not stop it. He thought
that his phone was facing some technical error and soon would be out of
service. I helped him to turn that off as he was not able to do so. Though
brief, we had a good conversation. I felt good after helping him.” [G1, P1]

Another participant shared a familiar experience while she visited her homeland
to visit her parents. In rural environment people tend to marginalize VIP’s more
demeaning their capabilities, holding prejudice.

“Once a netghbor of mine accidentally turned on the accessibility option
on his phone. He did not know even such options existed. He thought his
new phone was broken. My mother heard the news and suggested him to
take the phone to me for fixing. He laughingly replied how a blind person
can fix a phone. In the end it was me who fized the phone.”[G1, P2]

With limited resources VIP’s tackled the technological challenges. Most of them are
self taught with occasional support from surroundings. Their mastery over daily
used software sometimes even outshines the ordinary people.

4.2 Financial Tool Usage and Accessibility Chal-
lenges

In this section, we describe the use of different financial tools by VIP individuals,
their approach to navigate through the traditional banking services, issues faced
while doing financial transactions. Figure 4.2 shows participants enrollment in dif-
ferent financial services.

4.2.1 Use of Financial Tools in Daily Life

In our study, participants reported very less usage of offline banking services. The
limited accessibility within offline banking services poses significant challenges for
VIP’s. In most cases the banks are physically not designed to cater the needs of VIP’s
cutting at the very beginning. Reliance on paper based system to open account, non-
adaptive transaction system further reduces autonomy and brings reliance on others.
Participants rely on managers and other bank staffs for assistance in bank services.
As one participant mentioned,

31



Does not own any account
5.9%

Use account of relatives
29.4%

Have own account (Either bank or MFS or both)
64.7%

Figure 4.2: User enrollment into different services accounts

“I don’t wait for any individual to help me out. Even in banks, I directly
look for the bank manager other than any existing people to guide me
with my work.” [19]

The amount of ATM which support voice assistance are very low. Also, the unavail-
ability of CRM machines inclines the participants towards the banks. Inaccessible
physical layouts poses a difficult barrier forcing the user to avoid the specific booth.
On many occasions participants were forced to travel a distant place just to access
an ATM supporting the assistance feature. As one described,

“Not all ATMs have voice assistance enabled. I have to travel a length
from my house to go to one that has this enabled. I also need to avoid

times when there will be rush as I need more time than others to withdraw
money. "[G1, P2]

Participants reported in some neighborhood there is not even a single machine with
voice assistance or brail. As the participants cannot track people around them, it
creates a privacy void while entering their pin for transaction. Many banks have
more than one ATM in a single room, for multiple access at the same time. The
lack of accessible voice-assisted or tactile solutions poses a significant barrier causing
security vulnerability of the user credentials.

“I would be interested in attending workshops on accessibility technolo-
gies. I have also used ATMs many times, but since they are not accessible
i Bangladesh, I always require sighted assistance. This creates a major
security concern for me, especially when others can see my PIN while
entering it. Banks have not been helpful in making ATMs accessible, as
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they do not provide Braille, audio, or other support, although they have
been supportive with other transactions at the branch.”[13]

In several cases, VIP’s rely on guards of ATM’s for transaction of money. Their
reliance is shaped by the technological error which confines them into a box and
limits their access and functionality to operate fluently. Feeling confined within a
certain frame for vulnerability makes the VIP’s feel burdensome and tired.

“Only one ATM in my neighborhood supports voice support. I go to it
often. The problem is most people go there also. When there is a long
line or rush I give the card to the guard and tell him my pin and amount
I want to withdraw. I know it is not safe and the previous guard changed
recently. But what choices do I have? Not every time I can take someone
with me and bother them with my needs.” [G2, P1]

Users face difficulties while using offline financial services. These difficulties even
when reported are not addressed, causing problems in daily life of VIP’s.

4.2.2 Use of Online Banking and MFS services

Participants’ use of MF'S is driven by convenience over the traditional banking sys-
tem. Figure 4.3 shows participants use of different MF'S services in daily life. When
using MF'S services several participants accessed via dialing the USSD code for
transaction. Sometimes the screen reader fail to read the popup of the menu of
MFS service provider, read the menu in a form not understandable to the user.
Users with over the time usage memorized some frequently used options number
which helps them while using the service. The usage works in form of speed dial but
also contains risk of misdial and leading to wrong transaction. As one participant
shared,

“I use bKash manually (by dialing the code). It feels like checking bal-
ance. Though there are many options here. I have memorized some
numbers with their option in there. This makes the use easier. Though
once I mistakenly used other option from the intended one”[G2, P3]

In some cases, participants chose a particular shop for mobile banking. As they
have often been betrayed by the closest ones, they rely on their best judgment while
choosing a shop for money transaction. Shops being away from their accommodation
hardly stops them from the need of securing their transaction.

“For my bkash transaction I have a trusted shop. They would give you
10 taka more rather than giving you 1 taka less. I have tried many shops
and then chose it. It is air conditioned and away from main street. It
sells other items too. So, it is hard for outsiders to know how much
money I have withdrawn or even if I have.”[G1, P1]
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Figure 4.3: User distribution across major mobile financial services

Apart from the use of MFS services, many participants used online apps of bank
for financial transactions. On one hand, these apps reduced the problems of offline
transactions as the user does not need to visit any offline branch and can do transac-
tions using phone. However, on the other side these apps alongside MFS platforms
faced issues with screen reader. Screen readers often failed to read the interface
out with correct words. When it fails and repeats output as buttons, participants
need to take help from family members or people who are near at that time. This
fail in case of some apps reduce the motivation of using these MFS platforms. One
participant mentioned,

“I use Sonali e-wallet and Astha (BRAC Bank Astha) for transaction
apart from bKash and Nagad...sometimes TalkBack cannot read the op-
tions on screen. It only say button, button. But what button? What is
the use of that button? I ask my son to tell me what is the button. Then
I was told it did not read enter.”[G2, P3]

Language plays vital role in communication and thus its role become more prominent
for VIP’s as it is an important element to navigate their life. However, geographical
boundary and limited access to resources make language a barrier for VIP’s. While
these people are largely dependent on vocal instructions to operate applications,
elements like tone, speed and pronunciation, make it hard for them to grasp in
many aspects.

“ Language is a big barrier. I am a teacher myself and I even struggle
sometimes to understand what is said. Though there is an option for
controlling the speed it makes things worse. In many platforms which
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are good with navigation the voice 1s hard to understand. It is hard to
find the sweet spot. I feel the app does not speak the Bangla we speak.
The voice is in the same language but the tone is not right. ”[G2, P2]

Though participants opted to MF'S for increased accessibility and ease of usage over
the offline banking and ATM, difficulties remain just in different form.

4.2.3 Barriers in Online and Offline Transactions

In our study, we found participants who are born blind cannot open MFS account.
Despite having all the necessary documents, including valid sim card, NID the apps
require participants to blink while turning on the camera at the time of registration.
While this feature intends to verify the correct person is opening the account, it
excludes a group of marginalized community out of service.

“I am blind by born, so I cannot blink my eyes. To open bKash account
you need to blink your eyes. As I cannot blink I could not open my own
account despite having ID and all the things. I use my father’s account
as my own.”[G2, P1]

Also, certain banks do not provide service to the VIP’s and refer them to other
places. As one participant shared her experience with us,

“Certain banks don’t allow access to fingerprints as a verification method.
Again, there are some banks that don’t allow access to ATMs for the
visually impaired ones. They do end up referring to other banks.”[I19]

Participants mentioned the unavailability of existing assistance services in several
occasions. The assistance feature on some ATMs they used before was manually
turned off by the authorities without citing any specific reason. Even after contacting
the authority the services were not made available. This creates bigger hurdle while
the number of available machine is scarce to begin with. Figure 4.5 shows the
participant doing a transaction in bKash with help of TalkBack by dialing USSD.

“There are 3 ATMs nearby my house. When I first started to use it they
all had voice feedback. But after some months 2 closed the voice service.
When I asked the guard, he said people do not need it so the office closed
the voice assistance. I called the bank many times and they assured me
they would turn it on. Still they haven’t turned it on. ”[G2, P2]

Moreover, participants faced difficulties as the screen reader they were using could
not read the icons properly on the screen. As the screen readers voice output works
as their eyes, when not working properly it creates problem for them and their
overall user experience. Most MFS as they use local icons and language suffer with
optimization with the reader itself. The design of these platforms also make the
users suffer. Figure 4.4 shows participant using phone with Talkback on.

“During mobile recharge the operator icons such as GP, Robi, or Banglalink
are not labeled. The screen reader only says “icon” without specifying
which one, so we often have to guess. Also Nagad app is not usable at
all to any of these services without others help.” [I5]
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On the other hand, privacy consequence has become one of the major issues for
the VIP’s. While they trust their closest one around them, misusing their trust
these individuals took unlawful advantage. The financial loss with break of trust
intensifies the existing challenge to achieve financial independence.

“Not good enough. I have faced a situation where a close one of mine had
used my pin number as she saw it while I was trying to access the platform
and later on did a transaction from my account without informing me -
thinking that I would never get hold of it.” [I1]

While banks and financial institutions, employed modern technologies to boost the
user security on many occasions they had negative impact on the usage and security
of VIP’s account. These techniques added extra stress and hassle for participants
to complete the transactions. Technical design to ensure privacy and security has
created barrier for them to access, resulting into forcefully taking help from others
destroying the cause. As one participant shared,

“I am familiar with the use of CAPTCHA. Sometimes, it does have a lot
of scratches within the visual and I find it tough to read with my vision.
If the screen reader can’t detect it too, I have to opt for others” help. In
case there is none to ask for help, I have no other options remaining
other than skipping it.”[I10]

Participants who also used banking apps apart from MF'S, faced another issue while
payment. Most apps do not auto complete the OTP request, resulting into par-
ticipants inconvenience. The small time limit sometimes causes the participants to
take help from people around them resulting into the whole security systems failure.
Thus, the security feature just becomes another hurdle in transaction.
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“The OTP is a big hassle. The time limit is very low, so I need to swipe

quickly to make it in time. For me it is not a security but a burden.”[G2,
P2]

Also, we observed lack of updated information availed to VIP’s. Due to the lack of
social and technological exposure, they seldom get any information resulting into
lack of operating knowledge. Often they are unaware of the advantageous features
of applications due to proper guidelines and as a consequence they need to deal with
difficulties.

“I did not know there is a way to authenticate using fingerprint on bKash.
Are you sure? No one ever told me this. If it is there then it really is
a blessing. Those of us who have fingerprints can easily use the service.
But there remains a risk as we cannot see with our eyes what if our
fingerprint is used without our knowledge”[G2, P3]

These barriers creates challenges to the user and often result into creating more
problems for them. Even though measures are taken to ease their difficulties, they
also lead to extra challenges and stress due to lack of proper accessibility, guideline,
understanding and knowledge.

4.3 Coping Strategies and Pathways to Inclusion

As participants face challenges to operate banking and financial system through
screen reader, they came up with a few suggestions that can make their way easier
and ensure safeguard. These suggestions can be used to develop future systems
catering their needs. Most were on the optimization of screen reader apps with local
MF'S services. Participants emphasized on boosting the security while maintaining
the accessibility for them. Also, turning the readers to read local icon and correct
buttons. One of the participant said-

“I also feel the app could be made more suitable for screen readers. An-
other issue is when entering a PIN, the screen reader does not detect the
cursor’s position. There should be a feature that tells how many charac-
ters have been entered. It would also help if the app provided descriptions
of images or some icons. For instance, I have had to use Gemini or
ChatGPT to identify unlabeled icons, specifically to check whether they
represent GP or Banglalink. I believe bKash should be able to detect
when TalkBack is being used.” [14]

Since privacy and security has become one of the most concerning fields, participants
expressed concern of their phone screen being visible to others. This results in hiding
their screen in public while entering their password. In several cases, updating the
features of screen reader might be proved helpful as it has become a great help to
them.

“I would suggest updating screen readers as it is much more usable and
everything we do depends on the screen reader. I use hide screen option
to make sure no one can see what I am doing in the screen.”[112]
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To eradicate the barrier of language, stabilization of language is important while
navigating applications. As there is an issue with accent, the participants urged
inclusion of voice feedback in an accent understandable to the locals. Also, partici-
pants reinstated their privacy concern while using the MFS apps.

“Keeping a stable language setting is important, as sometimes the icon
texts are in English, sometimes in Bangla. Also, I'd like a more secure
PIN input process. It would be great to have a system where even if the
PIN is stolen, it is useless without the actual user.”[I6]

All of these findings reveal the issues VIPs’ face in their daily life while using non-
digital and digital financial service platforms. Our findings highlight the special
needs of VIP individuals and their suggestion to build an inclusive platform.
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Chapter 5

Discussion

In the previous section, we presented our findings of our study highlighting the
usage pattern of participants financial transactions, key barriers, societal role in
shaping their behavior and coping mechanism and suggestions. In this section, at
the beginning we offer a situated understanding on the effect of external factors on
the behavior of our participants through psychological and social science theories.
Then, we evaluate the usage of different existing technology where emphasize on
challenges they face while operating tools for digital finances, risking privacy and
security instead of strengthening. Lastly, we provide design guidelines for future
implementation of an inclusive system suitable to the VIP persons.

5.1 Social Exclusion to Exploitation

Our findings reveal that being under the same societal umbrella, Visually Impaired
Person’s are often excluded from the society due to their incapability and vulnera-
bility in dealing affairs unlike others. Labeling them as “burden”, “different” and
“vulnerable”, they are denied from the the right of education and access to other
fundamental resources which can enhance the possibility of leading a stable life.
While they need the support of family, friends and society, they are often treated
as the “other” one in our societal frame. Drawing from Edward Said’s Theory of
Othering, the dynamics of societal structure, role and power play can be identified
in our social context as well where VIP’s or deformed people are treated as “other”,
making them feel excluded from social facilities and numerous advantages [1]. Con-
stant difference in treatment and behavior shows cultural exclusion and emphasizes
their existence as “the Other” which identifies them less worthy than sighted people
by setting a critical unfavorable narrative. Using the lens of the “Self” and the
“Other”, this discrimination become clear as they have been always otherized in
every factor which limited the possibility of leading the life with comfort, protection
and privacy. Our findings shows that several negative narratives are set to prove how
they are “burdensome” and in some cases curse for parents. Neighbor often judge
them based on prejudice, demeaning their capabilities to establish own superiority
stressing the power hierarchy from the lens of identifying VIP’s as “the other” and
themselves as “the Self”.

In several circumstances, VIPs are denied basic needs which deduce them from
leading a privileged life to one with dissatisfaction due to disabilities. Their limited
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access to technological devices, low understanding in operating modern gadgets,
lack of information and knowledge mostly caused because of the negligence of their
closest ones or from the people who are in the structural power. Our data reveals
that the challenges they need to overcome in their daily life are mostly created by
their family members as they are the one who they trust with safety, security and
privacy. While they should have been recognized and cared as people with special
needs, their identity is reduced to their susceptibility. This situation can be bet-
ter understood with the Theory of Social Exclusion [3]. According to this theory,
individuals are denied to participate in societal factors due to several withhold-
ing components like poverty, discrimination, limited access to resources, efficiency,
opportunity and many other retarding social and economic elements. Analyzing
the given conditions, our participants conditional access to social resources can be
aligned from a very similar angle. Failure in navigating the world and operating life
like others have created hindrance in their life resulting into denial participation in
social and economic factors. As a consequence, they are lagging behind even in the
era of technology where their life should have been smothering than before.

5.2 Security for You, Hurdle for Me

Often social exclusive led to Mental exclusion for VIP’s. From an early age, they
face challenges from different societal spheres which leads to creating a distance
from family and friends. On many occasions denial to access common facilities like
sighted people, continuous ignorance from closest ones, question on expertise make
them feel alienated. This feeling of alienation creates distance making them confined
and cornered under the same roof and boundary where their exclusion from societal
frame results into making them a marginalized group. Using their disability as a
barrier, society along with family members control their desire to use technology as
well. From the perspective of Mike Oliver, a disabled academic professor - the con-
cept of how societal barriers create disability rather than individuals impairment,
can be interpreted fully. Aligning his theory of social model of disability [81] with
our findings, it becomes clear that, the challenges VIP’s are facing on regular basis
are hardly created because of their incapability. For instance, VIP’s are unable to
navigate modern technology like slighted people, these population are given poor
devices that keeps lagging and hanging which result into creating concerning objec-
tions while doing mobile banking. If they were given good devices with proper usage
knowledge, navigating the application would have become easier for them. However,
questioning their capability, they are deprived from the proper technological access
as these accessed are considered “costly” for a blind person. As a consequence, when
they get access to it, it adds stress to their understanding as technological devices,
software or application are hardly made considering their perspective.

On this regard, our findings reveal that participants face trouble while doing mobile
financial services (MFS) and digital financial services (DFS). Available resources are
hardly related to their needs and often they become useless while using. MFS &
DFS platforms such as bKash, Nagad, Rocket, Upay are designed for digital bank-
ing where only sighted users can use them properly as the features of these apps
are not designed for VIP’s. Even though bKash can be operated by screen reader,
Nagad, Upay and Rocket are not usable on this regard. However, in bKash several
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times, screen reader can not identify icons which creates stress to the VIP’s. For
higher security, using CAPTCHA has become very common but screen reader can
not detect scenarios - resulting into increasing hassle and challenges for impaired
people. Geographical barrier, language barrier, lack of information and knowledge
had resulted into usage failure numerous times. Our participants also expressed
concern while using ATM booth. Turning of the voice feature of ATM enhance the
difficulties to use this system. Often these techniques make them rely on others for
helping with pin numbers and code. These devices and applications are primarily
made for sighted users. As a consequence, VIP’s can not navigate them properly
and efficiently without hindrance. Again it becomes prominent that the infrastruc-
ture of these devices and applications are problematic for visually impaired people.
They are not liable for their inability to operate the system but it is the societal
structure that leads to technological barrier in certain levels.

5.3 Ciritical Engagement with Research Findings
and Future Implication

5.3.1 Need for a Separate System

Existing ICT-based and DIY-driven solutions for supporting visually impaired and
blind individuals have played a pivotal role in enhancing their quality of life. Such
initiatives have not only demonstrated a profoundly positive impact but have also
fueled the transformation of earlier technologies into more sophisticated, accessible,
and user-friendly innovations [42]. Incorporating user centric design these technolo-
gies fulfilled the participants need, predominantly Global North population. How-
ever, these solutions are hard to incorporate into the life of people from Global South
considering the unique socio-economic settings. Anokwa et. al in their presented
the unique challenges HCI researchers face in developing regions due to differences
in culture, language, ethnicity, and socioeconomic status [9]. Their work suggests
the need of unique approach to address the need of these populations rather than
forcing a solution adopted from other settings. Since our participants have faced
severe challenges in past due to numerous barriers while operating those systems,
it is time to design a model that will be easy to navigate and at the same time it
will ensure the better usage understanding of the devices. Offering such facilities to
them will open a way for them where they will not need to adopt with the system,
rather, the system will be designed considering their unique condition and geograph-
ical location in mind.

Our participants shared a strong desire for financial independence, highlighting the
potential of technology to serve as a powerful enabler in achieving this goal. Their
stories of achieving success in other fields defying all odds endorses their commit-
ment. Perviously, prominent research figure in ICT for Development in Global South
Kentaro Toyama presented Law of Amplification to emphasize the role technology
can play in changing the current condition of population. As the theory states, tech-
nology inherently do not posses the power of doing good or bad rather it amplifies
the intent of user [23, 58]. It also indicates that it is on our hand how we handle the
whole system to make technology accessible for them and at the same time it also

41



connotes our liability to enhance the utilization of technological resources to make
it accessible for VIP’s. Taking this into account we believe our proposed technology
based solution will positively magnify the intent of Blind and Visually Impaired
Population.

5.3.2 Design Guidelines

Shaping the design by user feedback is noting new but a fundamental part of suc-
cessful design methodology. Daggubati emphasizes the pivotal role of User-Centered
Design (UCD) in shaping effective digital payment systems [88]. Drawing findings
from comprehensive literature review alongside case study analysis, she illustrates
the multifaceted benefits of adopting a user-centric approach, ranging from enhanced
usability to greater trust and convenience in digital transactions. The HCI commu-
nity whose main goal is to make the interaction of humans with computers smoother,
shifted to experience design highlighting the relevance of a design-as-craft perspec-
tive[5]. In designing a platform for blind and Visually Impaired Persons, Don Nor-
man’s principles from The Design of Everyday Things [15], provide a crucial foun-
dation for addressing both local needs and limitations of existing systems. Current
assistive applications often suffer from recognizing local icons, identifying different
buttons, usability limitations and de-optimization with local financial app. By ap-
plying Norman’s concept of affordances and signifiers, the platform can incorporate
haptic feedback and add locally understandable auditory cues so that these plat-
forms can increase the usability. Tuning the platform to recognize the local icons
will reduce the dependency on other by making the platform more functional and
optimized. Moreover, these functionality directly addresses gaps in current systems,
empowering users autonomy. Also, using Seven Principles of Universal Design [2]
the platform can incorporate Principle of Flexibility in Use, Principle of Simple
and Intuitive Use and Principle of Perceptible Information the platform can ensure
accommodation of a wide range of individual into single application which is easy
to understand regardless of user experience. Intending to make this platform work
regardless of ambient conditions or the user’s sensory abilities, we desire to make
this design approachable and easily accessible for users.

The United Nations Convention on the Rights of Persons with Disabilities, ensures
the rights of persons with disabilities including Blind and VIP’s [8]. With princi-
ples of full and effective participation and inclusion in society, non-discrimination,
equality of opportunity and accessibility the convention paves the rode for a discrim-
ination free inclusive environment for all, where disability would not be a hurdle.
Bangladesh as a signed member of this convention [20] alongside the Marrakesh
Treaty [67, 71] holds responsibility towards ensuring the right of people with dis-
abilities. Following this spirit we propose, modification of rules and regulations
specially tailored to the need of VIP’s to be applied exclusive for them. To en-
sure inclusivity, all ATM should support brail keyboard, voice assistance enabling
with just a button along with available sound adjusting system providers. Also,
relaxation in registration rule for VIP excluding mandatory eye blink, increasing
OTP completion and transaction time using manual dialing. Also, we believe these
changes can be made in accordance and help of The Rights and Protection of Per-
sons with Disabilities Act, passed on 2013 [13] to empower the community.
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We believe, by integrating User-Centered Design, Universal Design, and Norman’s
principles, digital assistive system can become more intuitive, accessible, and re-
sponsive to diverse user needs. Also, the regulation changes would allow for a more
inclusive environment to form ensuring equal rights for all.
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Chapter 6

Prototype Development and
Testing Results

Based on our findings we developed a prototype addressing the challenges Blind and
VIP’s face while accessing existing MFS platforms.

6.1 Prototype Development

To mitigate the barriers identified through the interviews, we built our prototype
“Dristikohon” that incorporates targeted solutions that are derived directly from
user feedback. To address the security risks of PIN entry in public settings, we
implemented a toned-based keypad where each button is distinguishable through
unique frequencies, allowing secure entry without any security breach. Moreover,
to counter the exclusion of low vision users, we integrated a draggable magnifier
that can be utilized to zoom in on any element on the screen. Alongside the magni-
fier, we maintained a high-contrast Ul and proper button size so that elements are
discernible. Furthermore, to acknowledge the issue of low end android devices in
the Global South, we developed a lightweight, built in screen reader that supports
both Bangla and English, tunable speech speed and is compatible with TalkBack’s
gestures. We also handled navigation ambiguity by ensuring all semantic labels such
as mobile operators are clearly enunciated. Finally, a three-finger gesture was intro-
duced to exit the app immediately , providing a mechanism to safeguard autonomy
during potential eavesdropping scenarios.

The prototype was developed using JavaScript [109] and its popular application
development framework, React Native Expo [111]. This tech stack was chosen for
its cross-platform feature and efficiency in rapid prototyping [36]. The development
cycle began with a thorough analysis of interview findings to determine solution
feasibility, followed by tech stack selection and coding implementation. During the
implementation, we leveraged GitHub for version control and the Expo app for real-
time testing. Finally, we built the Android Package Kit (APK) where Expo again
provided efficiency. This development approach prioritized the constraints of the
local contexts and ensured functional robustness. Some interface photos from the
prototype is shown in Figure 6.1. Also, the GitHub link 'of the project and YouTube

Thttps://github.com/ome-ehsan /Dristikohon-v2
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Figure 6.1: Different pages of the built prototype named Dristikohon.

6.2 Participant and Test Environment

After the development we shared the prototype as APK file with Blind and partially
sighted individuals. In total we collected feedback from four persons, among whom
two had previously participated in the interviews. In between the four participants

Zhttps:/ /youtu.be/gsY T4ARawKYY
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two were fully blind and two were partially sighted. One participant never used
any MFS apps to do the transactions while other three had previous experience of
using at least two MFS apps - commonly bKash and Nagad. Though the testing
participant is limited in number, we tried to diversify the participant pool to have
representation form various fields. Two participants from previous interview pole
were selected to evaluate our prototype against the data collected and other two
participants ensured the generality of the solution. We used remote asynchronous
usability testing [11] method to test and collect feedback from users. The users used
the app on their own terms and shared their experience with us. This method is
known for getting results about the system in their real context, making behavior
more authentic than in a lab. Also, the participant can do the testing at their
convenience, without the fear of any judgment and outside expectation. Previously
asynchronous method detected a greater number of usability problems related to
content and navigation and was preferred by participants for being more comfort-
able, fast and convenient [34], [60]. Drawback such as limited scope of probing,
task control, setup issues come with this method. However, we used this method
considering the the convenience of participants to get an usage scenario as close to
real life as possible, where the participants navigate the app on their own.

6.3 Test Results

Each of the participants used the app ranging between 15-30 minutes. The par-
ticipants were given one day to send the feedback, while in between if they faced
any technical issue eg. installation problem, they could contact us for help. We
remotely instructed them to solve the issue. We used iterative feedback methods to
minimize the drawbacks of remote asynchronous usability testing [65]. The feedback
consisted of mixed reviews, though in most part the participants felt the app to be
more responsive, easy to navigate and meets their needs. The critical responses and
our remarks are presented in Table 6.1

Participant | Feature Suggestion Remark

P1 Magnifier Putting magnifier into a | Adding an extra button
state still state after finger | may benefit the partially
is removed and have a | sighted individuals but
separate button for un- | may add difficulties to

checking it. fully blind people.
P3 Voice termi- | One voice should end | Using queue method we
nation first before cutting it and | tried to fast-track the
starting another. user to the next phase,
suggestions incorporated
from initial collected

data.

Table 6.1: Participant critical feature—suggestion table.

The magnifier option helped the partial visual impaired participants to use the app
at ease, reduced cognitive load and opened opportunity for independent interac-
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tion. It enhanced the text readability and improved the task accuracy. However,
while appreciating effectiveness one participant suggested to have fixed magnifier
with buttons for consistent hover over icons. The unique tone while pressing the
pin, gave the participants flexibility to enhance privacy. All the participants patron-
ized the feature as a good improvement over the existing system. The incorporated
voice navigation helped the users navigate without reliance on Talkback. However,
one of the participant expressed dissatisfaction over the app’s movement towards
the next screens voice feedback before finishing the prior. The concern they raised
relates to the queuing system, which we implemented after encountering an earlier
issue during testing where voice commands were overlapping upon screen switch-
ing. The queue system and immediate voice termination were built to prevent the
overlapping issue. While the implementation may feel different to users, it actually
addresses the initial problem. The auto OTP fill-up was positively acknowledged by
all the participants, reducing their tension to fill-up OTP in-between certain time.
Furthermore, all the participants reported the prototype was fully navigable with
Talkback, with all the options getting recognized. Lastly, the high contrast and big
sized icons with minimal but necessary features helped both the partially sighted
participants to navigate through the app reducing reliance on the voice feedback.

Overall, the prototype has a positive impact on the usage of the participants. Their
continuous feedback will guide us to make future refinements to the prototype.

47



Chapter 7

Limitations and Future work

Our study has a few limitations. Firstly, we could not conduct any interview in
particular with participants in rural settings. Our data only represents the voice of
Visually Impaired Persons who are now in urban environment, having spent their
early days in rural /urban regions. Also, most of our participants are quite educated,
though facing much hardship in the process. This necessarily indicates - our workings
might be inclined towards the aspects and belief settings of the insightful ones.
Moreover, we could not take interviews from diverse marginalized population such
as person with more than one physical disabilities, LGBTQ+ community, indigenous
groups, transgender people etc. Furthermore, we only focused on a single challenge
the VIP’s face - financial transactional environment, escaping the other barriers
of their life. With a broader extend, we believe - future researchers can focus on
presenting these issue to the borderer HCI and academic community to make their
voices count mirroring their intrinsic vision and find inclusive solution suitable to
this community:.
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Chapter 8

Conclusion

This study sheds light on the lived experiences of Blind and Visually Impaired
Individuals in Bangladesh, unveiling the social scrutiny, familial struggles, and the
multifaceted challenges they encounter in daily lives. We highlight the obstacles
they face in doing financial transactions, blocking the way to achieve economic
autonomy. We present the incapability of existing popular screen readers recognizing
local icons, non-optimized performance with MFS apps, privacy concerns with the
existing platform. We also present the problems current law and regulations creates
in creating and operating digital finance accounts and offer exclusive suggestions and
guidelines to resolve the problems. By focusing on this marginalized community we
fill the gap in current existing literature on highlighting the issues faced by blind
and VIP’s and focusing on niche financial inclusion issue. Our work represents the
voice of Global South in the HCI community’s predominant works of Global North.
This work focusing on ICT for Development and HCI4D contributes the ongoing
discourse by solving a problem using multifaceted approach. By incorporating design
guidelines and technology solutions from computer science, theories of social-science,
post-colonial literature and psychology, our work opens future research directions to
future researcher from multiple field. We hope this study will not stop as a single
voice presenting the blind and visually impaired population but give rise to the
thought for the need of inclusive designing and continue the discourse.

49



Bibliography

1]

[10]

[11]

E. W. Said, “Orientalism,” The Georgia Review, vol. 31, no. 1, pp. 162-206,
1977.

M. F. Story, “Maximizing usability: The principles of universal design,” As-
sistive technology, vol. 10, no. 1, pp. 4-12, 1998.

R. Atkinson and S. Da Voudi, “The concept of social exclusion in the eu-
ropean union: Context, development and possibilities,” JCMS: Journal of
Common Market Studies, vol. 38, no. 3, pp. 427448, 2000.

G. R. Jennings, “Business, social science methods used in,” in Encyclopedia
of Social Measurement, K. Kempf-Leonard, Ed., New York: Elsevier, 2005,
pp. 219-230, 1SBN: 978-0-12-369398-3. DOI: https://doi.org/10.1016 /BO-
12-369398-5/00270-X. [Online|. Available: https://www.sciencedirect.com/
science/article/pii/B012369398500270X.

P. Wright, M. Blythe, and J. McCarthy, “User experience and the idea of
design in hci,” in International Workshop on Design, Specification, and Ver-
ification of Interactive Systems, Springer, 2005, pp. 1-14.

H. Petrie, F. Hamilton, N. King, and P. Pavan, “Remote usability evaluations
with disabled people,” in Proceedings of the SIGCHI conference on Human
Factors in computing systems, 2006, pp. 1133-1141.

United Nations General Assembly, Optional protocol to the convention on
the rights of persons with disabilities, A/RES/61/106, Annex II, Entered into
force May 3, 2008; Retrieved June 7, 2025, Dec. 13, 2006. [Online]. Available:
https://www.un.org/disabilities/documents/convention/convoptprot-e.pdf.

M. Rasmussen and O. Lewis, “United nations convention on the rights of per-
sons with disabilities,” International Legal Materials, vol. 46, no. 3, pp. 441—
466, 2007.

Y. Anokwa et al., “Stories from the field: Reflections on hci4d experiences,”
Information Technologies € International Development, vol. 5, no. 4, pp—101,
2009.

J. P. Bigham and A. C. Cavender, “Evaluating existing audio captchas and
an interface optimized for non-visual use,” in Proceedings of the SIGCHI
conference on human factors in computing systems, 2009, pp. 1829-1838.

A. Bruun, P. Gull, L. Hofmeister, and J. Stage, “Let your users do the test-
ing: A comparison of three remote asynchronous usability testing methods,”

in Proceedings of the SIGCHI Conference on Human Factors in Computing
Systems, 2009, pp. 1619-1628.

20


https://doi.org/https://doi.org/10.1016/B0-12-369398-5/00270-X
https://doi.org/https://doi.org/10.1016/B0-12-369398-5/00270-X
https://www.sciencedirect.com/science/article/pii/B012369398500270X
https://www.sciencedirect.com/science/article/pii/B012369398500270X
https://www.un.org/disabilities/documents/convention/convoptprot-e.pdf

[12] S. K. Kane, C. Jayant, J. O. Wobbrock, and R. E. Ladner, “Freedom to
roam: A study of mobile device adoption and accessibility for people with
visual and motor disabilities,” en, in Proceedings of the 11th international
ACM SIGACCESS conference on Computers and accessibility, Pittsburgh
Pennsylvania USA: ACM, Oct. 2009, pp. 115-122, 1sBN: 9781605585581. DOTI:
10.1145/1639642.1639663. [Online]. Available: https://dl.acm.org/doi/10.
1145/1639642.1639663.

[13] Bangladesh Legislative Department, The rights and protection of persons with
disabilities act, https: / /legislativediv.portal.gov.bd, Accessed: 2025-10-02,
2013.

[14] J. Cresswell, Qualitative inquiry € research design: Choosing among five ap-
proaches. 2013.

[15] D. A. Norman, The design of everyday things. London, England: MIT Press,
2013, 1SBN: 9780262525671.

[16] O.J. Omari and B. Z. Omariba, “Investigating atm system accessibility for
people with visual impairments,” 2013.

[17] M. Ferati, B. Raufi, A. Kurti, and B. Vogel, “Accessibility requirements for
blind and visually impaired in a regional context: An exploratory study,” in
2014 IEEFE 2nd International Workshop on Usability and Accessibility Fo-
cused Requirements Engineering (UsARE), Karlskrona, Sweden: IEEE, Aug.
2014, pp. 13-16, 1SBN: 9781479963522. pO1: 10.1109/UsARE.2014.6890995.
[Online]. Available: http://ieeexplore.ieee.org/document /6890995/.

[18] A. Ghosh, S. Joyee De, and A. Mahanti, “A mobile banking model in the
cloud for financial inclusion in india,” in Proceedings of the 32nd ACM inter-
national conference on the design of communication CD-ROM, 2014, pp. 1—
9.

[19] T. Ahmed, R. Hoyle, K. Connelly, D. Crandall, and A. Kapadia, “Privacy
concerns and behaviors of people with visual impairments,” in Proceedings of
the 33rd Annual ACM Conference on Human Factors in Computing Systems,
2015, pp. 3523-3532.

[20] B.L.AidandS. T. (BLAST), Current status of rights of persons with disabili-
ties in bangladesh: Legal and grassroots perspectives, https://www.blast.org.bd/content/public
report.pdf, Accessed: 2025-10-02, 2015.

[21] S. M. Branham and S. K. Kane, “The invisible work of accessibility: How
blind employees manage accessibility in mixed-ability workplaces,” in Pro-
ceedings of the 17th international acm sigaccess conference on computers €
accessibility, 2015, pp. 163—-171.

[22] T. Ahmed, P. Shaffer, K. Connelly, D. Crandall, and A. Kapadia, “Addressing
physical safety, security, and privacy for people with visual impairments,” in
Twelfth Symposium on Usable Privacy and Security (SOUPS 2016), 2016,
pp. 341-354.

[23] K. Toyama, “The internet and inequality,” Communications of the ACM,
vol. 59, no. 4, pp. 28-30, 2016.

51


https://doi.org/10.1145/1639642.1639663
https://dl.acm.org/doi/10.1145/1639642.1639663
https://dl.acm.org/doi/10.1145/1639642.1639663
https://legislativediv.portal.gov.bd
https://doi.org/10.1109/UsARE.2014.6890995
http://ieeexplore.ieee.org/document/6890995/

[24] N. Ahmed and A. Haqul, “Freephony: Minimalistic interface developed for
t visually impaired and the elderly community in bangladesh,” Jounal of
Information and Communication Technology, vol. 16, no. 1, pp. 175-191,
2017.

[25] Y. Dittrich, L. Vaidyanathan, T. A. Gonsalves, and A. Jhunjhunwala, “Devel-
oping e-banking services for rural india: Making use of socio-technical pro-
totypes,” in 2017 IEEE/ACM 39th International Conference on Software
Engineering Companion (ICSE-C), IEEE, 2017, pp. 204-206.

[26] S. N. Khan, M. Akter, and R. Akter, “Factors influencing adoption and usage
of mobile banking: Bangladesh experience,” International Journal of Finance
and Banking Research, vol. 3, no. 1, pp. 1-12, 2017.

[27] S. Lobo, U. Hirom, V. Shyama, M. Basumatori, and P. Doke, “Coping with
accessibility challenges for security-a user study with blind smartphone users,”
in ifip conference on human-computer interaction, Springer, 2017, pp. 3—22.

[28] H. MacLeod, C. L. Bennett, M. R. Morris, and E. Cutrell, “Understanding
blind people’s experiences with computer-generated captions of social media
images,” in proceedings of the 2017 CHI conference on human factors in
computing systems, 2017, pp. 5988-5999.

[29] B. Wentz, K. Tressler, et al., “Exploring the accessibility of banking and
finance systems for blind users,” First Monday, 2017.

[30] Y. Zhao, S. Wu, L. Reynolds, and S. Azenkot, “The effect of computer-
generated descriptions on photo-sharing experiences of people with visual im-

pairments,” Proceedings of the ACM on Human-Computer Interaction, vol. 1,
no. CSCW, pp. 1-22, 2017.

[31] E. Asamoah, K. Ofori-Dua, E. Cudjoe, A. Abdullah, and J. A. Nyarko, “In-
clusive education: Perception of visually impaired students, students without
disability, and teachers in ghana,” Sage Open, vol. 8, no. 4, p. 2158 244018 807 791,
2018.

[32] C. L. Bennett, E. Brady, and S. M. Branham, “Interdependence as a frame
for assistive technology research and design,” in Proceedings of the 20th in-

ternational acm sigaccess conference on computers and accessibility, 2018,
pp- 161-173.

[33] G. Folego, F. Costa, B. Costa, A. Godoy, and L. Pita, “Pay voice: Point of sale
recognition for visually impaired people,” arXww preprint arXiw:1812.05740,
2018.

[34] Z. A. Khan, “Unmoderated remote usability testing by expert reviewers: An
assessment of a web-application for sample donors,” Ph.D. dissertation, Johns
Hopkins University, 2018.

[35] M. R. Morris, J. Johnson, C. L. Bennett, and E. Cutrell, “Rich representa-

tions of visual content for screen reader users,” in Proceedings of the 2018
CHI conference on human factors in computing systems, 2018, pp. 1-11.

[36] B. Peterson and B. Vogel, “Prototyping the internet of things with web tech-
nologies: Is it easy?” In 2018 IEEE International Conference on Pervasive
Computing and Communications Workshops (PerCom Workshops), IEEE,
2018, pp. 518-522.

52



[37]

[38]

[39]

[44]

[45]

[46]

[47]

M. Das, D. Gergle, and A. M. Piper, “” it doesn’t win you friends” under-
standing accessibility in collaborative writing for people with vision impair-
ments,” Proceedings of the ACM on Human-Computer Interaction, vol. 3,
no. CSCW, pp. 1-26, 2019.

J. Hayes, S. Kaushik, C. E. Price, and Y. Wang, “Cooperative privacy and
security: Learning from people with visual impairments and their allies,” in
Fifteenth Symposium on Usable Privacy and Security (SOUPS 2019), 2019,
pp. 1-20.

V. Kameswaran and S. Hulikal Muralidhar, “Cash, digital payments and
accessibility: A case study from metropolitan india,” en, Proceedings of the
ACM on Human-Computer Interaction, vol. 3, no. CSCW, pp. 1-23, Nov.
2019, 1sSN: 2573-0142. por: 10.1145/3359199. [Online]|. Available: https:
//dl.acm.org/doi/10.1145/3359199%7D.

A. A. Kemal, “Mobile banking in the government-to-person payment sector
for financial inclusion in pakistan,” Information Technology for Development,
vol. 25, no. 3, pp. 475-502, 2019.

H. Murad, N. I. Tripto, and M. E. Ali, “Developing a bangla currency recog-
nizer for visually impaired people,” in Proceedings of the Tenth International
Conference on Information and Communication Technologies and Develop-
ment, 2019, pp. 1-5.

S. Real and A. Araujo, “Navigation systems for the blind and visually im-
paired: Past work, challenges, and open problems,” Sensors, vol. 19, no. 15,
p. 3404, 2019.

S. Singanamalla, V. Potluri, C. Scott, and I. Medhi-Thies, “Pocketatm: Un-
derstanding and improving atm accessibility in india,” en, in Proceedings
of the Tenth International Conference on Information and Communication
Technologies and Development, Ahmedabad India: ACM, Jan. 2019, pp. 1-
11, 1SBN: 9781450361224. pOI: 10.1145/3287098.3287106. [Online]. Available:
https://dl.acm.org/doi/10.1145/3287098.3287106.

N. Akhter and M. B. Khalily, “An analysis of mobile financial services and
financial inclusion in bangladesh,” Indian Journal of Human Development,
vol. 14, no. 2, pp. 213-233, 2020.

T. Akter, B. Dosono, T. Ahmed, A. Kapadia, and B. Semaan, “” i am uncom-
fortable sharing what i can’t see”: Privacy concerns of the visually impaired
with camera based assistive applications,” in 29th USENIX Security Sympo-
sium (USENIX Security 20), 2020, pp. 1929-1948.

A. Alshayban, I. Ahmed, and S. Malek, “Accessibility issues in android
apps: State of affairs, sentiments, and ways forward,” in Proceedings of the
ACM/IEEE 42nd International Conference on Software Engineering, 2020,
pp. 1323-1334.

G. Barbareschi et al., “The social network: How people with visual impair-
ment use mobile phones in kibera, kenya,” in Proceedings of the 2020 CHI
conference on human factors in computing systems, 2020, pp. 1-15.

23


https://doi.org/10.1145/3359199
https://dl.acm.org/doi/10.1145/3359199%7D
https://dl.acm.org/doi/10.1145/3359199%7D
https://doi.org/10.1145/3287098.3287106
https://dl.acm.org/doi/10.1145/3287098.3287106

[48]

[49]

[52]

[55]

[56]

[58]

V. Fanelle, S. Karimi, A. Shah, B. Subramanian, and S. Das, “Blind and
human: Exploring more usable audio {captcha} designs,” in Sizteenth Sym-
posium on Usable Privacy and Security (SOUPS 2020), 2020, pp. 111-125.

A. Hassan, R. Abd El-Aziz, and M. Hamza, “The exclusion of people with
visual disabilities from digital banking services in the digitalization era,”
IBIMA Bus. Rev, vol. 2020, no. 10.5171, pp. 2020-519 078, 2020.

P. Raja, A. Thivya, and C. Janani, “Interactive atm for visually challenged,”
in 2020 International Conference on System, Computation, Automation and

Networking (ICSCAN), IEEE, 2020, pp. 1-7.
K. S. Saranya, A. K. Badhan, A. Alekhya, C. Madhumitha, and V. D.

Charmika, “Currency counting for visually impaired through voice using im-
age processing,” International Journal of Engineering Research and, vol. 9,
no. 05, 2020.

S. Ambore, A. Breban, E. Apeh, and H. Dogan, “Evaluating security and
accessibility trade-off for visually impaired mobile financial services users,”

in 3/th British HCI Workshop and Doctoral Consortium, BCS Learning &
Development, 2021, pp. 1-5.

S. Chen, C. Chen, L. Fan, M. Fan, X. Zhan, and Y. Liu, “Accessible or not?
an empirical investigation of android app accessibility,” IEFE Transactions
on Software Engineering, vol. 48, no. 10, pp. 3954-3968, 2021.

International Agency for the Prevention of Blindness, Vision atlas evidence
series: Magnitude of vision loss, IAPB report, Retrieved June 7, 2025, Feb.
2021. [Online|. Available: https://www.iapb.org/wp-content /uploads/2021/
02/Vision-Atlas_Evidence-Series_Magnitude-of-VIsion-Loss_24022021.pdf.

S. Lee, M. Reddie, and J. M. Carroll, “Designing for independence for peo-
ple with visual impairments,” Proceedings of the ACM on Human-Computer
Interaction, vol. 5, no. CSCW1, pp. 1-19, 2021.

D. Napoli, K. Baig, S. Magsood, and S. Chiasson, “” i’m literally just hoping
this will {work:’}’obstacles blocking the online security and privacy of users

with visual disabilities,” in Seventeenth Symposium on Usable Privacy and
Security (SOUPS 2021), 2021, pp. 263-280.

M. Al-Razgan et al., “A systematic literature review on the usability of mo-
bile applications for visually impaired users,” en, PeerJ Computer Science,
vol. 7, €771, Nov. 2021, 1SSN: 2376-5992. DOI: 10.7717 /peerj-cs.771. [Online].
Available: https://peerj.com/articles/cs-771.

K. Toyama, “The sharing economy or the erring economy? how the law of
amplification brings out the best and the worst in platform-based technolo-
gies,” in A Modern Guide to the Urban Sharing Economy, Edward Elgar
Publishing, 2021, pp. 296-303.

D. Afroze and F. I. Rista, “Mobile financial services (mfs) and digital inclusion—
a study on customers’ retention and perceptions,” Qualitative Research in
Financial Markets, vol. 14, no. 5, pp. 768-785, 2022.

O. Alhadreti, “A comparison of synchronous and asynchronous remote usabil-
ity testing methods,” International Journal of Human—Computer Interaction,
vol. 38, no. 3, pp. 289-297, 2022.

o4


https://www.iapb.org/wp-content/uploads/2021/02/Vision-Atlas_Evidence-Series_Magnitude-of-VIsion-Loss_24022021.pdf
https://www.iapb.org/wp-content/uploads/2021/02/Vision-Atlas_Evidence-Series_Magnitude-of-VIsion-Loss_24022021.pdf
https://doi.org/10.7717/peerj-cs.771
https://peerj.com/articles/cs-771

[61] R. Alharbi, R. N. Brewer, and S. Schoenebeck, “Understanding emerging
obfuscation technologies in visual description services for blind and low vision

people,” Proceedings of the ACM on Human-Computer Interaction, vol. 6,
no. CSCW2, pp. 1-33, 2022.

[62] R. Brewer, C. Pierce, P. Upadhyay, and L. Park, “An empirical study of older
adult’s voice assistant use for health information seeking,” ACM Transactions
on Interactive Intelligent Systems (TiS), vol. 12, no. 2, pp. 1-32, 2022.

[63] J. Golzar, S. Noor, and O. Tajik, “Convenience sampling,” International
Journal of Education & Language Studies, vol. 1, no. 2, pp. 72-77, 2022.

[64] M. S. Hassan, M. A. Islam, F. A. Sobhani, M. M. Hassan, and M. A. Hassan,
“Patients’ intention to adopt fintech services: A study on bangladesh health-

care sector,” International Journal of Environmental Research and Public
Health, vol. 19, no. 22, p. 15302, 2022.

[65] P. Khayyatkhoshnevis, S. Tillberg, E. Latimer, T. Aubry, A. Fisher, and
V. Mago, “Comparison of moderated and unmoderated remote usability ses-
sions for web-based simulation software: A randomized controlled trial,” in

International Conference on Human-Computer Interaction, Springer, 2022,
pp. 232-251.

[66] S. Mahfuz, M. N. Sakib, and M. Husain, “A preliminary study on visually im-
paired students in bangladesh during the covid-19 pandemic,” Policy futures
in Education, vol. 20, no. 4, pp. 402-416, 2022.

[67] T. Report, Bangladesh joins the marrakesh treaty to facilitate people with dis-
abilities, https: / /www.tbsnews.net /economy /corporates/bangladesh-joins-marrakesh-
treaty-facilitate-people-disabilities-504914, Accessed: 2025-10-02, 2022.

[68] G. Reyes-Cruz, J. E. Fischer, and S. Reeves, “Demonstrating interaction:
The case of assistive technology,” ACM Transactions on Computer-Human
Interaction, vol. 29, no. 5, pp. 1-37, 2022.

[69] D. Sarker, “Experiences of people with physical disabilities when accessing
microfinance services in bangladesh: A qualitative study,” Alter. European
Journal of Disability Research, no. 16-3, pp. 41-55, 2022.

[70] A. Stangl et al., “Privacy concerns for visual assistance technologies,” ACM
Transactions on Accessible Computing (TACCESS), vol. 15, no. 2, pp. 1-43,
2022.

[71] YPSA, Bangladesh joins the marrakesh treaty to facilitate people with disabili-
ties, https://ypsa.org/2022/10/bangladesh-joins-the-marrakesh-treaty-to-facilitate-
people-with-disabilities/, Accessed: 2025-10-02, 2022.

[72] A. Alenezi, “A proposed framework to help blind people by using online
service safely: Focus on safe online banking service,” in 2023 International
Conference on Control, Automation and Diagnosis (ICCAD), IEEE, 2023,
pp. 1-4.

[73] S. Goundar and M. Sathye, “Exploring access to financial services by visually

impaired people,” Journal of Risk and Financial Management, vol. 16, no. 2,
p. 96, 2023.

95



[74]

[75]

[76]

[80]

[81]

[82]

[83]

[84]

C. He, L. He, Z. Lu, and B. Li, *” i have to use my son’s qr code to run the
business”: Unpacking senior street vendors’ challenges in mobile money col-
lection in china,” Proceedings of the ACM on Human-Computer Interaction,
vol. 7, no. CSCW1, pp. 1-28, 2023.

J. Herskovitz, A. Xu, R. Alharbi, and A. Guo, “Hacking, switching, combin-
ing: Understanding and supporting diy assistive technology design by blind
people,” in Proceedings of the 2023 CHI Conference on Human Factors in
Computing Systems, 2023, pp. 1-17.

V. Kameswaran and M. Marathe, “Advocacy as access work: How people
with visual impairments gain access to digital banking in india,” Proceedings
of the ACM on Human-Computer Interaction, vol. 7, no. CSCW1, pp. 1-23,
2023.

R. L. Khan, S. Ashraf, and K. Igbal, “Exploring the banking support system
available for visually impaired individuals in the local banks: A qualitative
study,” Global Economics Review, vol. 8, no. 2, pp. 239-252, 2023.

A. Kronschnabl and B. Vieira, “Bridging another digital divide: Accessibility
for blind and low-vision consumers,” McKinsey €& Company, vol. 2, 2023.

A. K. Luke, R. A. Kumar, V. U. Krishnan, S. Abhishek, et al., “Envision:
Assistance system for the visually impaired,” in 2023 14th International Con-
ference on Computing Communication and Networking Technologies (ICC-
CNT), IEEE, 2023, pp. 1-8.

F. Momotaz, M. Ehtesham-Ul-Haque, and S. M. Billah, “Understanding the
usages, lifecycle, and opportunities of screen readers’ plugins,” ACM Trans-
actions on Accessible Computing, vol. 16, no. 2, pp. 1-35, 2023.

M. Oliver, “The social model of disability,” in Social work, Routledge, 2023,
pp. 137-140.

S. Pundlik, P. Shivshanker, and G. Luo, “Impact of apps as assistive devices
for visually impaired persons,” Annual Review of Vision Science, vol. 9, no. 1,
pp. 111-130, 2023.

M. Rayed, T. Elahi, S. S. Arefin Shimon, and N. Ahmed, “Mfs design in
appstore-enabled smart featurephones for low-literate, marginalized commu-
nities,” in Proceedings of the 2023 CHI Conference on Human Factors in
Computing Systems, 2023, pp. 1-19.

L. K. Romo, C. Alvarez, and M. J. Taussig, “An examination of visually im-
paired individuals’ communicative negotiation of face threats,” en, Journal of
Social and Personal Relationships, vol. 40, no. 1, pp. 152-173, Jan. 2023, ISSN:
0265-4075, 1460-3608. por: 10.1177/02654075221114048. [Online]. Available:
https://journals.sagepub.com/doi/10.1177/02654075221114048.

D. Sarker, “Can fintech facilitate financial inclusion of people with disabilities
in bangladesh?” In FEast Asia Forum, 2023.

S. Bhagat, P. Joshi, A. Agarwal, and S. Gupta, “Accessibility evaluation of
major assistive mobile applications available for the visually impaired,” arXiv
preprint arXiw:2407.17496, 2024.

56


https://doi.org/10.1177/02654075221114048
https://journals.sagepub.com/doi/10.1177/02654075221114048

[87]

[92]

[93]

[94]

[95]

J. M. Clarke, M. Mehrnezhad, and E. Toreini, “Invisible, unreadable, and
inaudible cookie notices: An evaluation of cookie notices for users with vi-

sual impairments,” ACM transactions on accessible computing, vol. 17, no. 1,
pp- 1-39, 2024.

L. S. Daggubati, “Designing digital payment experiences: The crucial role of
user-centered design and effective user feedback integration,” Int. J. Comput.
Trends Technol, vol. 72, no. 2, pp. 27-29, 2024.

M. A. Ehsan, F. Feroz, M. Chowdhury, and J. Noor, “Connecting mobile
money: Understanding the adoption and usage of mobile financial services
(mfs) by low-income internal migrant workers in dhaka,” in Proceedings of the
11th International Conference on Networking, Systems, and Security, 2024,

pp- 86-95.

M. Fayyad and A. R. Al-Sinnawi, “Challenges of achieving financial inclusion
for individuals with visual impairments,” Heliyon, vol. 10, no. 16, 2024.

Y. Feng, A. Ravichander, Y. Yao, S. Zhang, and R. Chen, “Understanding
how to inform blind and {low-vision} users about data privacy through pri-

vacy question answering assistants,” in 33rd USENIX Security Symposium
(USENIX Security 24), 2024, pp. 2065-2082.

K. Fernandes et al., “Organizing for more just and inclusive futures: A com-
munity discussion,” in Companion Publication of the 2024 Conference on
Computer-Supported Cooperative Work and Social Computing, 2024, pp. 689—
692.

M. N. Huda and M. A. A. M. Sony, “A review of the mfs regulatory framework
to control iff in bangladesh,” FEssays of Faculty of Law University of Pécs,
Yearbook of [year], no. 1, 2024.

M. Huh and A. Pavel, “Designchecker: Visual design support for blind and low
vision web developers,” in Proceedings of the 37th Annual ACM Symposium
on User Interface Software and Technology, 2024, pp. 1-19.

Y. Lyu, J. Cai, B. Dosono, D. Yadav, and J. M. Carroll, “” i upload... all
types of different things to say the world of blindness is more than what they
think it is”: A study of blind tiktokers’ identity work from a flourishing per-
spective,” Proceedings of the ACM on Human-Computer Interaction, vol. 8,

no. CSCW2, pp. 1-24, 2024.

R. Poddar et al., “Experiences from running a voice-based education plat-
form for children and teachers with visual impairments,” ACM Journal on
Computing and Sustainable Societies, vol. 2, no. 3, pp. 1-35, 2024.

B. D. Roy, S. A. Ritu, A. P. Mrittika, and J. Noor, “Bridging the gap: Ex-
ploring the factors influencing women’s adoption of mobile financial services
(mfs) in rural areas of bangladesh,” in Proceedings of the 7th ACM SIG-
CAS/SIGCHI Conference on Computing and Sustainable Societies, 2024,
pp- 268-277.

J. Saba, Z. Nessa, S. Islam, A. Kaley, and K. N. Koly, ““i don’t care about
my mental health because i have a physical disability”: A qualitative study
on the mental healthcare-seeking behaviours of people with disabilities in
bangladesh,” Acta Psychologica, vol. 251, p. 104 624, 2024.

o7



[99]

[100]

[101]

[102]

103]

[104]

[105]

[106]

[107]

[108]

[109]

[110]

L. Seixas Pereira, M. Matos, and C. Duarte, “Exploring mobile device acces-
sibility: Challenges, insights, and recommendations for evaluation method-
ologies,” in Proceedings of the 2024 CHI Conference on Human Factors in
Computing Systems, 2024, pp. 1-17.

P. U. Shinde and A. Martin-Hammond, “Designing to support blind and
visually impaired older adults in managing the invisible labor of social par-
ticipation: Opportunities and challenges,” in Proceedings of the 2024 CHI
Conference on Human Factors in Computing Systems, 2024, pp. 1-14.

S. Singh, N. Jatana, S. Sehgal, R. Anand, B. Arunkumar, and J. V. N.
Ramesh, “Making digital payments accessible beyond sight: A usability study
of upi-based smartphone applications,” IEEE Access, vol. 12, pp. 6830—6841,
2024, 1SSN: 2169-3536. DOI: 10.1109/ACCESS.2023.3348840. [Online|. Avail-
able: https://ieeexplore.ieee.org/document/10379087/.

S. Tanwar and P. Rao, “Inequality in user experience: Can mobile user inter-
faces that help sighted users create barriers for visually challenged people?”
In International Conference on Computers Helping People with Special Needs,
Springer, 2024, pp. 19-30.

I. A. Abeer et al., “Implications of mobile financial service users’ adaptive
usage behavior: The vicious cycle of negative experience, social construct, and
confidence,” ACM Journal on Computing and Sustainable Societies, vol. 3,
no. 2, pp. 1-31, 2025.

M. M. R. R. Akanda, A. T. Mahdad, and N. Saxena, “Broken access: On the
challenges of screen reader assisted two-factor and passwordless authentica-
tion,” in Proceedings of the ACM on Web Conference 2025, 2025, pp. 1116—
1128.

A. Alayed, “Are saudi arabian banks’ mobile applications accessible for blind
or partially sighted users?: A customers’ perspective and evaluation,” Uni-
versal Access in the Information Society, vol. 24, no. 1, pp. 585-606, 2025.

R. Atata and T. Odedeyi, “Designing inclusive interfaces: Enhancing user
experience for people with disabilities through adaptive ui accessibility prin-
ciples,” 2025.

Y. Cha, V. Jackson, K. Kohl, R. Prikladnicki, A. van der Hoek, and S. Bran-
ham, “The dilemma of building do-it-yourself (diy) solutions for workplace
accessibility,” in Proceedings of the 2025 CHI Conference on Human Factors
in Computing Systems, 2025, pp. 1-17.

C. Flores-Saviaga, B. V. Hanrahan, K. Imteyaz, S. Clarke, and S. Savage™*,
“The impact of generative ai coding assistants on developers who are visually
impaired,” in Proceedings of the 2025 CHI Conference on Human Factors in
Computing Systems, 2025, pp. 1-17.

JavaScript, Javascript, https://www.javascript.com /abouthttps: / /www.
javascript.com/about, Accessed: 2025-12-02, 2025.

S. W. Muuo et al., “Financial inclusion for persons with disabilities: Expe-
riences of providers and users of financial products and services in kenya.,”
PloS one, vol. 20, no. 4, e0321493, 2025.

28


https://doi.org/10.1109/ACCESS.2023.3348840
https://ieeexplore.ieee.org/document/10379087/
https://www.javascript.com/abouthttps://www.javascript.com/about
https://www.javascript.com/abouthttps://www.javascript.com/about

[111]

[112]

[113]

React Native, Get started with react native, https://reactnative.dev/docs/
environment-setup, Accessed: 2025-12-02, 2025.

The Daily Star, Transforming the banking landscape through mfs, https:
/ / www . thedailystar . net / supplements / better - banking - together / news /
transforming-the-banking-landscape-through-mfs-3810286, Accessed: 2025-
10-02, 2025.

R. Zhao, Y. Zhang, T. Wang, W. Wen, Y. Xiang, and X. Cao, “Visual content
privacy protection: A survey,” ACM Computing Surveys, vol. 57, no. 5, pp. 1—
36, 2025.

29


https://reactnative.dev/docs/environment-setup
https://reactnative.dev/docs/environment-setup
https://www.thedailystar.net/supplements/better-banking-together/news/transforming-the-banking-landscape-through-mfs-3810286
https://www.thedailystar.net/supplements/better-banking-together/news/transforming-the-banking-landscape-through-mfs-3810286
https://www.thedailystar.net/supplements/better-banking-together/news/transforming-the-banking-landscape-through-mfs-3810286

8.1 Interview Guidelines

While conducting the interview the questions were asked in Bengali, and then they
are here translated. We refrained from using anything that might hurt them mentally
given societal state.

8.1.1 Basic Demographic Information

1.
2.

What is your age?

What is your gender?

. What is your highest level of education?
. Are you completely blind or partially sighted?

. Did you grow up in an urban or rural setting?

8.1.2 Understand Condition and Technological Use

1.

2.

What devices do you daily use?

How did you first learn to use these technologies?

. Which apps, tools, or features do you find most helpful in your daily life? (If

uses both PC and Smartphones)

. How does technology help you stay connected with family and friends?

. Has technology increased your independence in social or professional life?

8.1.3 Current Usage of Digital Financial Services (DFS)

1.

Which digital financial services do you currently use? (e.g., bKash, Nagad,
Rocket, ATM services)

. How long have you been using digital financial services?
. How often do you use these services (e.g., daily, weekly, monthly)?

. What specific types of transactions do you usually perform on these platforms?

(e.g., sending money, paying bills, checking balances)

. How do you access these services (e.g., using a screen reader, voice commands,

manual navigation)?

. Did someone assist you when setting up your mobile financial account (e.g.,

bKash/Nagad)?

Do you face any difficulties using these services due to your visual impairment?
Please describe.

. Are the mobile apps you use (e.g., bKash/Nagad) screen reader-friendly?
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

. Do you use any assistive technologies (e.g., screen readers, voice assistants,

Braille devices) to navigate mobile banking platforms? If so, which tools work
best for you?

How do you verify transactions (e.g., PIN entry, OTP, voice confirmation)?

Do you face any difficulty reading SMS or confirmation messages after a trans-
action?

Have you ever made a wrong transaction due to inaccessibility or lack of sup-
port? If so, can you describe the issue?

Would you feel more confident using these platforms if there were voice-based
navigation or Braille-compatible options?

How do you handle security during transactions, especially in terms of PIN
entry or OTP verification?

Have you experienced any security or privacy issues while using digital financial
services? If yes, please elaborate.

How satisfied are you with your current experience using digital financial ser-
vices? (Rate 1-5)

Do digital financial services improve your financial independence? Please de-
scribe how.

What features or improvements would make digital financial services more
accessible to you?

Have you encountered any complex financial terms or new concepts that were
difficult to understand when using DFS?

Would you recommend these services to other visually impaired people? Why
or why not?
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