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ABSTRACT: Wearable technologies have transformed how we communicate, opening up new ways to boost human
capacities. However, they raise several ethical and social issues that must be considered. Wearable electronics may
make devices feel like they have to fit in, and constant tracking and monitoring can take away their independence. Due
to frequent pressure to fit in, mental health, self-identity, and social justice might suffer. This article discusses ethical
issues when wearable technologies influence behaviour and autonomy. It emphasises on people's choice and self-
determination while creating and utilising these technologies. Policymakers can make sense of the complex ethical
environment of wearable innovations and support their responsible and ethical usage for society by working with
individuals from diverse sectors and being transparent about their judgments.
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I. INTRODUCTION

Wearable innovations that enhance people's lives are leading quick technical advancement that appears to happen faster
than we can grasp. Smartwatches and glasses that enhance your perspective of the world are transforming how we use
and perceive technology [1]. Wearables become extensions of us as we use them more. They teach us new skills and
provide us fresh knowledge and communication. Many life devices use wearable tech. Wearables are everywhere, from
tracking our health and physical activity to making our work simpler and giving more realistic experiences. New
estimates put the worldwide wearable technology industry at $87.5 billion by 2025 [2]. This is because consumers
desire simple, reliable, and connected devices.

Although new wearable innovations are exciting, their ethical and social effects must be thought through. Wearable
technologies that improve performance are talked about in this article in terms of their ethical and social effects. Even
though these devices make life better in terms of health, jobs, and experiences, they also bring up ethical and social
issues that need to be thought about. When it is moral to wear tech that could hurt your privacy. These gadgets record
information about your body and how you act. There are data about who can see this information, how it is used,
privacy, and freedom [3]. Wearable tech is becoming more popular, which makes technologies worry about
government, business, and criminal data abuse and surveillance.

Wearable tech changes more than just privacy. It changes social norms and values. Augmented reality and wearable
tech make us think about reality and how it affects our relationships and how we interact with each other [4]. Access to
wearable tech that is not equal makes the gap between winners and losers even bigger. When we think about the ethical
and social effects of wearable tech on people's lives, we need to find a balance between progress in technology and
ethical concerns. Wearable technologies will make people's lives better and more powerful without violating basic
rights or being unfair. But they need to be carefully thought out in terms of their ethical and social innovations [5].
Wearable tech could make our lives better in the future, along with other ethical and social technologies, if we talk
about them in a smart way and do something about it.

II. PRIVACY CONCERNS: UNAUTHORIZED ACCESS TO THE RECORDED DATA OF WEARABLE
DEVICES COMPROMISES PRIVACY

Wearable tech today makes devices easier to use, brings people together, and makes experiences more personal [6].
There are a lot of these devices, from fitness trackers to smartwatches. Wearable tech technologies, on the other hand,
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worry about the privacy and safety of their personal data. It is a privacy issue when someone gets to sensitive wearable
tech data without permission. Biometric, health, location, and behaviour data may be collected by wearable
technologies as they get better. People's interests might be shown by this data, but theft is dangerous.

Identity theft, fraud, stalking, and harassment could happen if someone gets unauthorised access to data on wearable
tech [7]. Using fitness tracker data, a bad person could keep an eye on a user's habits and activities, which could be
harmful to their health. There is a chance that a smartwatch that protects personal health privacy could show someone
is medical history and sensitive health issues, which is against their data and could lead to bias. Wearable gear connects
to and integrates with other digital platforms and services, making it easy to access your data without permission.
Wearable gear syncs data with phone or cloud devices, making them more hackable. If you do not secure these
platforms, hackers might take user data.

Social devices are sensitive to unauthorised access to wearable tech data. Wearable devices may gather anonymous data
for spying or advertising without users' awareness. This raises privacy and mass spying concerns. Concerns about data
security and privacy are raised by the use of wearable electronics in healthcare and the workplace. Unauthorized access
to data from wearable tech is a privacy issue that needs to be fixed by laws, rules, and technology. Manufacturers must
protect consumer data with strong encryption, authentication, and access control [8]. So, organisations to collect and
utilise their personal data optimally, users should be allowed to alter their privacy and data sharing settings.

Without proper protection, wearable electronics should not gather, keep, or transfer personal data. These laws should
clarify data handling, penalise data breaches and privacy violations, and encourage service providers and wearable tech
developers to be transparent. Countries must cooperate to limit data flow across borders and establish global data
protection regulations [9]. Unauthorized access to wearable device data raises ethical, social, and privacy concerns.
Better legislation, new technologies, and user empowerment might reduce wearable tech hazards and safeguard digital
privacy.

2.1 Increased Vulnerability to Identity Theft

Wearable device data breaches increase identity theft risk. This has many hazards and repercussions. Wearable tech
tracks biometrics, health, location, and behaviour. Hackers might take data from this massive database. Identity theft
increases financial fraud. Bad devices might exploit stolen wearable electronics to impersonate others, create bogus
accounts, or commit crimes [10]. Using fitness tracker data and biometric data like fingerprints or heart rate patterns,
cybercriminals may steal bank account or sensitive data without detection.

Wearable technology syncs data with devices or cloud storage, which makes it easier to use. Hackers could take user
data if you do not keep these platforms safe [11]. If a wearable device's mobile app is not encrypted or authenticated, it
could be sensitive to data breaches or interceptions, which would let attackers get to private data. More than dollars,
identity theft harms people's privacy, safety, and health. Over time, identity theft may harm your mental health,
reputation, and income. Identity theft recovery is difficult, expensive, and time-consuming. To restore identity and
reduce harm, people must navigate complex legal and governmental institutions.

Wearable tech increases identity theft; thus we need legal, technological, and user education solutions. Wearable tech
firms must prioritise data security with robust encryption, authentication, and access management [12]. Policymakers
must also mandate data protection devices to hold manufacturers responsible for protecting wearable electronics and its
data. Wearable gadget users should be warned about identity theft and offered security technologies. Industry
stakeholders, policymakers, and consumers may reduce identity theft and improve wearable tech's digital environment
by working together.

2.2 Psychological Pressure to Conform

Wearable tech's continual monitoring and surveillance may make individuals feel like they must obey digital
regulations. Fitness, health, and productivity objectives may pressure users, limiting their freedom. Wearable game-like
devices and peer comparisons may make you comply [13]. Wearable technology may make individuals behave
differently to meet its needs, making it tougher to make decisions based on their values. The ethical impacts of
wearable electronics on behaviour and autonomy make it difficult to combine health and well-being with choice and
self-determination.

The psychological pressure to conform with wearable gadgets may harm mental health and independence. If these
gadgets do not meet expectations, users may feel pressured, apprehensive, and inadequate. Wearable technologies may
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make individuals reliant on them since they need outside consent to act [14]. Social inequality may increase due to
conformity pressure. People without wearable technologies may struggle to fulfil society's expectations and achieve
their goals. Due to these technologies, the ethical technologies of wearable tech on behaviour and autonomy must be
thoroughly examined, and the freedom to choose and be free should be prioritised in their design and usage.

Wearable technologies may make individuals comply, lowering their self-esteem. If consumers consistently fail to
achieve these devices' expectations, they may feel inadequate. Wearable tech's external validation may make
individuals less trusting of their own judgement and decision-making, reducing autonomy [15]. Wearable technology
technologies may be further segmented by this conformity drive. It is ethical to prioritise mental health, autonomy, and
self-determination when creating and deploying wearable technologies to alter behaviour and well-being.

III. EQUITY AND ACCESSIBILITY: BARRIERS TO TECHNOLOGICAL ADVANCEMENT

As a result of creating a digital gap that mostly affects poor areas, wearable technologies make social inequality worse.
Socioeconomic differences still exist in healthcare, education, and jobs, even though more people know how to use
technology and have access to devices. Getting rid of these barriers and making sure everyone has equal access to
wearable tech innovations will help everyone and fix the systemic inequality in technology and its benefits. Health,
educational, and economic inequality get worse when people from different socioeconomic groups cannot get the same
wearable technology [16]. Wearable technology has the potential to change things in ways that further marginalise
disadvantaged groups, who already have a hard time getting good healthcare, education, and jobs. As wearable tech is
used more in healthcare management, personalised learning, and working from home, fair access becomes both an
ethical duty and a way to give power to groups that have been pushed to the edges. Getting these differences fixed
could help people see how technology can change things for the better and help communities grow.

3.1 Surveillance and Control

A lot of people are worried about losing their privacy rights and the chance that governments, companies, and bad
people will abuse the ability of wearable devices to spy on and track people. The biometric sensors, GPS tracking, and
other features of these gadgets could collect huge amounts of personal information, such as your movements, metrics,
and physiological data. Monitoring and controlling wearable tech puts civil liberties and privacy at risk, which makes it
an ethical issue [17]. These devices make privacy and surveillance problems worse because they let people be watched
and tracked all the time. There are privacy and safety concerns with wearable tech because the government could use it
to spy on many other technologies.

Wearable tech is also used a lot in fitness, healthcare, and the workplace, which makes devices worry about how to
keep track of and control them. Employers or insurers could get invasive physiological data from wearable health
trackers and use it to spy on people or treat them unfairly. Location-tracking devices might monitor and manage people,
violating their privacy and freedom of movement [18]. Technology, the law, and society must consider the ethical
implications of wearable technologies for monitoring and regulating individuals. Users' data and privacy must be
protected by manufacturers' encryption, authentication, and access control.

3.2 Altered Social Norms and Etiquette

Wearable technologies, notably augmented reality glasses, blur the line between digital and physical. This makes social
standards tougher to obey. Augmented reality users may have impolite or irritating behaviour or prefer digital activities
over actual people [19]. This social transformation makes us consider how to employ wearable electronics in diverse
contexts. We also realise how ethical it is to develop new technologies to help people communicate politely.

We need to study how wearable electronics affects communities and relationships because it transforms how people
communicate. As more people use augmented reality devices, it is important to make rules that encourage thoughtful
and polite behaviour in both the real and digital worlds. In a world where people use technology more and more, these
steps are needed to promote peaceful and welcoming social interactions.
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Table 1. Table for relevant ELSI considerations for Wearable Innovations for Human Augmentation

IJMRSET © 2024

1. Unautho
rized Access to
Personal Data
2. Data
Security
Breaches

and

1. Coercion
and Manipulation
2. Privacy
in Public Spaces

1. Socioeco
nomic Disparities
2. Digital
Literacy and
Education

1. Altered
Social Dynamics
2. Informe
d Decision-
Making

° Wearable devices acquire
sensitive data, increasing privacy and
security issues.

° Data on wearable devices
must be secure to avoid breaches and
safeguard user privacy.

° Wearable devices may restrict
autonomy by monitoring people and
forcing them to behave.

° Users must understand how
wearable devices gather and utilise
their data.

° Wearable technology access
restricts social mobility, expanding the
divide between rich and poor.

° Equal access to wearable
technologies entails tackling digital
literacy and education gaps.

° Wearable devices challenge
social conventions and etiquette,
possibly ruining relationships.

° Wearable technologies may

invade public privacy,
surveillance issues.

generating

| AnISO 9001:2008 Certified Journal |

° Example: Identity
theft or abuse of personal
information might result from
unauthorised access to fitness
tracker biometric data.

° Example: If there is a
data breach in a smartwatch,
sensitive health data could be
lost or stolen.

° Example: Fitness
monitors that force users to
reach exercise goals may
compromise personal liberty.

° Example: Wearable
device users should be advised
of the risks of sharing location
data and given the option to

opt out.

° Example: High
wearable device prices may
restrict low-income devices
from using health monitoring
technologies.

° Example: Training
and resources for

underprivileged areas may help
them choose wearable devices.
° Example: Overuse of
augmented reality glasses may
reduce face-to-face interactions
and interpersonal bonds.

. Example: = Wearable
cameras that record audio or
video without authorization
may invade public privacy.
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IV. METHODOLOGIES FOR ETHICAL IMPLICATIONS IN WEARABLE INNOVATIONS FOR HUMAN
AUGMENTATION

It is very hard for policymakers and regulatory agencies around the world to make the right rules and laws for wearable
technologies. Because technology changes so quickly and wearable devices can be used in so many ways, they need to
be governed by people from different fields [20]. Stakeholders involved in technology, law, ethics, healthcare, and
consumer advocacy need to work together to make frameworks that cover the ethical, social, and legal effects of new
wearable innovations. Interdisciplinarity is based on the idea that the complicated technologies in wearable tech cannot
be solved by just one stakeholder of people. When policymakers get together experts from different fields, they can use
their many different types of knowledge and skills to make rules that are based on morals, social values, and scientific
facts. Electronics experts can discuss what wearable tech can and cannot accomplish, while ethics experts may discuss
the ethical implications.

Legal and regulatory technologies need to work together in a quick and simple manner in order to accommodate
wearable technology. Because of the rapid pace at which technology is advancing, laws and standards need to be
revised so that they take into account new technologies and ethical issues. For the purpose of identifying trends,
evaluating risks, and developing regulatory solutions, universities, government regulators, and industry stakeholders
need to work together [21]. Ethics motivate individuals from a wide variety of fields to work together on the
development of wearable technology laws and technologies. The stakeholders need to have a conversation on how to
make sure that the rules support in the creation and use of wearable technology in a responsible manner and respect
ethical principles such as freedom, equality, and privacy. It may be necessary for the government to protect the freedom
and privacy of individuals while also using data to improve healthcare.

Business organisations, governments, and stakeholders must collaborate to address ethical and social technologies and
support ethical wearable technology usage [22]. Stakeholders may trust wearable tech and its technologies if
policymakers cooperate with diverse parties to clarify, account for, and trust standards. People from many sectors must
collaborate to ensure wearable tech invention, usage, and implementation legislation fair and effective. Experts from
many sectors and global stakeholders can help policymakers address wearable tech's complex legal, social, and ethical
challenges. They may also support ethical and responsible usage of these technologies for society.

Action
Points

- What are the potential - Conduct
ethical and societal comprehensive
implications of wearable }—l—l ethical assessments
technologies? of wearable
technologies before

their adoption and
widespread use.

- How can psychobogical
. to conform b -
During Use pressure to conform be Incorporate features
mitigated in users of that allow users to
wearable technologies? customize goals and

Time Questions

Before Adoption

notifications to reduce
feelings of pressure
to conform.

f low can policymakers and ™y
regdlamrs adapt exsting
framewarks 1o address emernging
T —— - Establish mechanisms
for ongoing monitoring

and evaluation of the
ethical implications of
wearable innovations.

After Adoption

Figure 1: Questions and Action points
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V. CONCLUSIONS

As wearable tech grows, people get healthier, get more done, and stay in touch with each other better. There are,
however, ethical, social, and legal issues that need to be dealt with because of the new technologies. Experts from many
fields need to work together to make rules and laws that balance new ideas with morals and encourage responsible
wearable technology. This is because the world changes so quickly. A lot of different stakeholders, including consumer
activists, lawyers, ethicists, and stakeholders in the healthcare field, worked together to make wearable tech possible.
When policymakers share their information, they can make decisions that are ethical, scientifically sound, and fair for
everyone.

When regulatory agencies work together, they can better deal with new technologies and ethical issues. This means that
rules can be changed to include new wearable technologies. Ethics brings together professionals from a lot of different
fields to make wearable tech technologies and laws. In order to protect privacy, autonomy, and equality, stakeholders
must have conversations about innovation and ethics. A policymaking process that is open and includes everyone can
help more technologies learn about and use wearable gear.

Coalitions of governments, stakeholders, and other interested parties are needed to deal with ethical and social
technologies and promote ethical wearable technology. Policymakers can boost public trust in wearable tech and
technologies that could be made from it by working with a lot of different stakeholders to set, communicate, and accept
trust standards. If regulators collaborate, they will be able to solve the ethical, social, and legal challenges that are
associated with wearable technology and urge everyone to use it in an ethical manner. To summarise, the establishment
of regulatory and legal frameworks for the development, deployment, and utilisation of wearable technology will
necessitate collaboration amongst different sectors. When it comes to addressing emergent ethical, social, and legal
innovations from wearable technologies, policymakers may work with stakeholders from all sectors in order to
empower and improve individuals
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