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multinational companies can effectively safeguard sensitive
data, protect user privacy rights, and foster trust and
accountability in virtual assistant deployments.
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Introduction

With advancements in Al and machine learning algorithms, virtual assistants are becoming increasingly
adept at understanding context, recognizing speech patterns, and providing personalized recommendations.
Additionally, they are being integrated into various business applications, allowing organizations to
streamline operations, improve customer service, and enhance productivity. However, alongside these
advancements come growing concerns regarding security and privacy. As virtual assistants interact with
sensitive data and perform tasks on behalf of users, ensuring the protection of confidential information and
safeguarding user privacy have become critical challenges for both developers and users alike (Bughin et al.,
2018; Li & Guo, 2020). Virtual assistants leverage natural language processing (NLP), machine learning, and
other Al technologies to understand user queries and respond accordingly, often mimicking human-like
interactions. Popular examples of virtual assistants include Amazon's Alexa, Apple's Siri, Google Assistant,
and Microsoft's Cortana. These virtual assistants are integrated into a wide range of devices, including
smartphones, smart speakers, tablets, and even cars, enabling users to access their functionalities seamlessly
across different platforms and contexts (Sarikaya, 2014; O'Leary, 2019; Rajabi, A., & Dabbagh, 2020).

The adoption of virtual assistants in multinational companies in Nigeria has witnessed a significant rise
in recent years, driven by several factors including the increasing globalization of business operations has
necessitated the need for more efficient and scalable solutions to streamline processes and enhance
productivity. Virtual assistants offer a cost-effective and flexible approach to managing administrative tasks,
customer service, and data analysis, thereby enabling multinational companies to optimize their operations
and stay competitive in the global market (Okeke, 2021). The advancements in artificial intelligence (Al) and
natural language processing (NLP) technologies have greatly improved the capabilities of virtual assistants,
making them more reliable and capable of handling complex tasks. As a result, multinational companies in
Nigeria are increasingly integrating virtual assistants into their business processes to leverage these advanced
functionalities and improve overall efficiency (Oladele, & Ayo, 2020).

Moreover, the COVID-19 pandemic has further accelerated the adoption of virtual assistants in
multinational companies in Nigeria. With remote work becoming the new norm, there has been a growing
need for digital solutions that enable seamless collaboration and communication among employees, regardless
of their physical location (Aremu & Aremu, 2020). Virtual assistants provide a convenient way for employees
to access information, schedule meetings, and coordinate tasks, thereby facilitating remote work and ensuring
business continuity (Okeke, 2021). Additionally, virtual assistants can enhance customer engagement and
support by providing round-the-clock assistance and personalized responses, which is particularly crucial in
a digital-first environment and as multinational companies in Nigeria navigate the challenges posed by the
pandemic, virtual assistants have emerged as valuable tools for maintaining operational efficiency and
meeting the evolving needs of customers and employees alike (Oladele, & Ayo, 2020).

The implementation of virtual assistants in multinational companies in Nigeria presents significant
security and privacy concerns that warrant attention. Firstly, the storage and transmission of sensitive data
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through virtual assistant platforms introduce vulnerabilities that could be exploited by cybercriminals,
potentially leading to data breaches and loss of confidential information. Secondly, there is a risk of
unauthorized access to sensitive data stored within virtual assistant systems, raising concerns about the
protection of corporate secrets and intellectual property. Additionally, the collection and storage of personal
data by virtual assistants raise privacy issues, as users may be unaware of how their information is being used
and whether it is adequately protected from misuse or unauthorized disclosure. Addressing these security and
privacy concerns is essential to ensure the integrity and trustworthiness of virtual assistant implementations
in multinational companies in Nigeria, safeguarding both corporate interests and user privacy.

This study aims to explores the multifaceted challenges posed by the use of virtual assistants, ranging
from vulnerabilities in data storage and transmission to potential misuse of personal information, and proposes
strategies for mitigating these risks to safeguard user data and privacy.

Virtual Assistants

Virtual assistants, often referred to as virtual digital assistants (VDAS) or simply VAs, are sophisticated
software applications powered by artificial intelligence (Al) and natural language processing (NLP)
technologies. These digital entities are designed to provide users with personalized assistance and support in
performing various tasks, ranging from simple inquiries to complex actions. These tasks range from simple
commands like setting reminders and checking the weather to more complex actions such as managing
schedules, conducting internet searches, and even making online purchases. Virtual assistants interact with
users through spoken language or text-based interfaces, understanding their queries and executing relevant
commands (Vaidya, 2018; Abdullah, 2020; Ranganathan & Campbell, 2021).

Types of Virtual Assistants

Virtual assistants represent a diverse array of digital entities designed to assist users in various contexts,
ranging from personal tasks to business operations and beyond. The types of virtual assistants have
proliferated in recent years, fueled by advancements in artificial intelligence (Al) and natural language
processing (NLP) technologies. Scholars like (Hofstede et al., 2002; Turkle, 2017; Li, & Ge, 2019; Sharma
& Dey, 2020; Gartner2020; Zeng, 2021; Kehoe, 2021) examined the following types of virtual assistants;

Personal Virtual Assistants: Personal Virtual Assistants refer to Al-powered software applications
designed to provide personalized assistance to individuals in various aspects of their daily lives. These virtual
assistants leverage natural language processing (NLP) and machine learning algorithms to understand user
queries and execute tasks ranging from setting reminders and managing schedules to answering questions and
providing entertainment. Examples of Personal Virtual Assistants include popular platforms like Apple's Siri,
Amazon's Alexa, Google Assistant, and Microsoft's Cortana, which are integrated into smartphones, smart
speakers, and other devices to offer seamless access to their functionalities. By adapting to users' preferences
and behaviors, Personal Virtual Assistants aim to enhance convenience, efficiency, and overall user
experience in navigating the complexities of modern life (Hofstede et al., 2002)

Business Virtual Assistants: Business virtual assistants represent a specialized category of digital tools
tailored to support organizational operations and enhance productivity. These virtual assistants leverage
artificial intelligence and automation technologies to streamline various business tasks, such as data analysis,
customer relationship management, and administrative duties. Unlike personal virtual assistants, which focus
on individual users, business virtual assistants are designed to cater to the needs of enterprises, offering
scalable solutions to improve efficiency and effectiveness. Examples include IBM Watson Assistant and
Salesforce Einstein, which provide businesses with advanced functionalities like predictive analytics,
personalized customer interactions, and workflow automation. By harnessing the power of Al and machine
learning, business virtual assistants empower organizations to optimize processes, make data-driven
decisions, and deliver superior customer experiences (Turkle, 2017)

Customer Service Virtual Assistants: Customer service virtual assistants are Al-driven tools designed
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to provide support and assistance to customers across various communication channels, such as websites,
mobile apps, and messaging platforms. These virtual assistants, exemplified by ChatGPT, Zendesk Answer
Bot and LivePerson, are trained to understand customer queries, resolve issues, and offer personalized
recommendations in real-time. By leveraging natural language processing and machine learning algorithms,
customer service virtual assistants can efficiently handle a wide range of inquiries, from product
troubleshooting to billing questions, while ensuring consistent and timely responses. Their round-the-clock
availability and ability to scale effortlessly enable businesses to enhance customer satisfaction, reduce
response times, and optimize support operations, ultimately driving loyalty and retention (Li, & Ge, 2019).

Healthcare Virtual Assistants: Healthcare virtual assistants are Al-powered tools designed to support
healthcare professionals and patients by providing assistance, information, and guidance in various medical
contexts. These virtual assistants, such as Buoy Health, Infermedica and Your.MD, leverage natural language
processing and machine learning algorithms to understand symptoms, provide diagnostic suggestions, offer
medication reminders, and deliver personalized health recommendations. By integrating with electronic
health records and other healthcare systems, healthcare virtual assistants can assist with appointment
scheduling, medication management, and telemedicine consultations, thereby improving patient outcomes,
enhancing access to care, and reducing administrative burdens on healthcare providers. These virtual
assistants play a crucial role in augmenting healthcare delivery, empowering patients to make informed
decisions about their health, and optimizing healthcare resources for better efficiency and effectiveness
(Sharma & Dey, 2020).

Educational Virtual Assistants: Educational virtual assistants are Al-driven tools designed to enhance
learning experiences and support students and educators in various educational contexts. These virtual
assistants, such as Brainly, Duolingo and Squirrel Al, leverage natural language processing and machine
learning algorithms to provide personalized learning recommendations, answer academic queries, offer study
assistance, and deliver interactive educational content. By adapting to individual learning styles and
preferences, educational virtual assistants help students grasp difficult concepts, reinforce learning objectives,
and track their progress over time. Additionally, these virtual assistants assist educators by automating
administrative tasks, generating insights into student performance, and facilitating personalized instruction.
Educational virtual assistants play a crucial role in promoting student engagement, improving academic
outcomes, and fostering lifelong learning in both traditional and online educational settings (Gartner2020)

Virtual Home Assistants: Virtual home assistants are Al-powered devices designed to enhance the
functionality and convenience of smart homes by providing voice-activated control over various household
tasks and devices. Examples include Amazon Echo, Google Nest Hub, and Apple HomePod. These virtual
assistants integrate seamlessly with smart home devices such as thermostats, lighting systems, security
cameras, and entertainment systems, allowing users to perform actions like adjusting room temperature,
turning lights on or off, monitoring home security, and playing music or podcasts, all through voice
commands. By leveraging natural language processing and machine learning algorithms, virtual home
assistants can understand and execute user requests accurately and efficiently, transforming the way users
interact with their living spaces and providing a more intuitive and interconnected home environment (Zeng,
2021; Kehoe, 2021).

Benefits of Virtual Assistants in Multinational Companies

Virtual assistants have emerged as indispensable tools for multinational companies, offering a wide
array of functions and benefits that contribute to operational efficiency, customer satisfaction, and overall
business success. As stated in the works of (Gartner, 2020; McKinsey & Company. 2020; Deloitte, 2020) the
following benefits of virtual assistants in multinational companies;

Administrative Support: Administrative support is one of the key benefits of virtual assistants in
multinational companies. These Al-powered assistants streamline administrative tasks such as scheduling
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meetings, managing calendars, organizing documents, and handling correspondence, thereby improving
operational efficiency and reducing the administrative burden on employees. By automating repetitive tasks
and workflows, virtual assistants free up valuable time for employees to focus on more strategic activities,
ultimately enhancing productivity and driving business growth. Moreover, virtual assistants provide seamless
integration across different platforms and devices, ensuring accessibility and convenience for employees
working across various locations and time zones within multinational companies. With their ability to handle
administrative tasks efficiently and accurately, virtual assistants contribute to smoother operations, improved
communication, and enhanced collaboration, making them indispensable assets for multinational companies
striving to stay competitive in today's fast-paced business environment (Gartner, 2020).

Customer Service: Customer service is a pivotal benefit of virtual assistants in multinational
companies, offering enhanced support and engagement for clients across diverse geographic regions and time
zones. These Al-powered assistants streamline customer interactions by providing timely responses to
inquiries, resolving issues, and offering personalized assistance through various communication channels. By
leveraging natural language processing and machine learning algorithms, virtual assistants can understand
and address customer queries accurately and efficiently, leading to improved customer satisfaction and
retention. Moreover, virtual assistants offer 24/7 availability, ensuring continuous support and assistance to
customers regardless of the time zone or working hours, thereby enhancing the overall customer experience.
With their ability to handle a wide range of customer inquiries and deliver consistent and personalized
responses, virtual assistants contribute to building stronger customer relationships, increasing brand loyalty,
and driving business growth for multinational companies in today's competitive marketplace (McKinsey &
Company. 2020)

Data Analysis: Data analysis stands as a significant benefit of virtual assistants in multinational
companies, empowering organizations to extract valuable insights and make informed decisions from vast
datasets efficiently. Virtual assistants equipped with artificial intelligence and machine learning capabilities
can analyze complex data sets, identify patterns, trends, and correlations, and generate actionable
recommendations for business strategies. By automating data analysis tasks, virtual assistants streamline
decision-making processes, enabling multinational companies to respond swiftly to market changes, optimize
operations, and seize growth opportunities. Moreover, virtual assistants enhance data accuracy and
consistency, mitigating the risk of human error and ensuring reliable insights for strategic planning and
performance evaluation. With their ability to handle large volumes of data and deliver real-time insights,
virtual assistants play a pivotal role in driving innovation, improving competitiveness, and fostering
sustainable growth for multinational companies in today's data-driven business landscape.

Workflow Automation: Workflow automation serves as a crucial benefit of virtual assistants in
multinational companies, revolutionizing operational processes and driving efficiency across various
departments. Virtual assistants equipped with artificial intelligence and natural language processing
capabilities can automate repetitive tasks, streamline workflows, and facilitate seamless collaboration among
employees working across different geographical locations. By automating tasks such as data entry, report
generation, and document management, virtual assistants free up valuable time for employees to focus on
high-value activities, ultimately improving productivity and accelerating business growth. Moreover, virtual
assistants can integrate with existing software systems and applications, enabling seamless data exchange and
enhancing cross-functional communication and coordination. With their ability to automate routine processes
and optimize resource allocation, virtual assistants empower multinational companies to adapt to changing
market dynamics, increase operational agility, and achieve greater efficiency and competitiveness in today's
dynamic business environment (McKinsey & Company. 2020).

Multilingual Support: Multilingual support represents a significant benefit of virtual assistants in
multinational companies, enabling seamless communication and engagement with clients and employees
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across diverse linguistic backgrounds. Virtual assistants equipped with multilingual capabilities can
understand and respond to queries in multiple languages, facilitating effective interactions and ensuring
inclusivity within global organizations. By providing support in various languages, virtual assistants enhance
accessibility and convenience for multinational companies, enabling them to cater to the needs of a diverse
customer base and workforce. Moreover, multilingual virtual assistants contribute to building stronger
relationships with international clients, fostering trust and loyalty, and driving business growth. With their
ability to bridge language barriers and facilitate cross-cultural communication, virtual assistants play a pivotal
role in expanding market reach, driving customer satisfaction, and enhancing brand reputation for
multinational companies operating in today's globalized business landscape (Deloitte, 2020).

24/7 Availability: The 24/7 availability of virtual assistants stands as a significant benefit for
multinational companies, ensuring continuous support and assistance for clients and employees across
different time zones and geographical regions. Virtual assistants equipped with artificial intelligence and
automation capabilities can operate around the clock, providing immediate responses to inquiries, resolving
issues, and offering assistance regardless of the time of day. This uninterrupted availability enhances customer
satisfaction by addressing queries and concerns promptly, improving brand loyalty, and fostering positive
customer experiences. Moreover, for multinational companies with global operations, 24/7 availability
ensures that employees can access support and information whenever needed, facilitating seamless
collaboration and workflow continuity across different teams and locations. By offering round-the-clock
assistance, virtual assistants contribute to operational efficiency, enhance communication, and drive business
success in today's fast-paced and interconnected global marketplace (Gartner, 2020).

Importance of Security and Privacy in Virtual Assistant Implementation

The importance of security and privacy in virtual assistant implementation cannot be overstated, given
the increasing reliance on these Al-driven technologies in various domains. As virtual assistants become
integral parts of daily life and business operations, ensuring the protection of sensitive data and preserving
user privacy are paramount. In the work of (Cavoukian & Castro, 2017; Goodwin, 2019; World Economic
Forum, 2020), the following were stated as the importance of security and privacy in virtual assistant
implementation;

Protection of Sensitive Data: Protection of sensitive data is a critical aspect of cybersecurity and
privacy in virtual assistant implementation, encompassing measures to safeguard confidential information
from unauthorized access, disclosure, or misuse. Sensitive data may include personal information, financial
records, intellectual property, and other proprietary business data that could pose risks if compromised. To
ensure the protection of sensitive data, virtual assistant systems employ encryption techniques, access
controls, and authentication mechanisms to restrict access to authorized users only. Additionally, data
anonymization and pseudonymization techniques may be applied to minimize the risk of identifying
individuals or sensitive information in datasets. Compliance with data protection regulations such as the
General Data Protection Regulation (GDPR) and the California Consumer Privacy Act (CCPA) is also crucial
in ensuring the lawful and ethical handling of sensitive data by virtual assistant platforms of (World Economic
Forum, 2020) .

Preserving User Privacy: Preserving user privacy is paramount in virtual assistant implementation,
emphasizing the importance of respecting users' rights and safeguarding their personal information from
unauthorized access or misuse. User privacy encompasses protecting sensitive data such as personal
identifiers, communication history, and behavioral patterns from exploitation or exposure to third parties.
Virtual assistant systems employ privacy-enhancing technologies such as data encryption, anonymization,
and pseudonymization to minimize the risk of unauthorized data access and enhance confidentiality.
Moreover, transparent privacy policies, user consent mechanisms, and granular privacy controls empower
users to make informed decisions about the collection, use, and sharing of their data by virtual assistants.
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Compliance with privacy regulations such as the General Data Protection Regulation (GDPR) and the
California Consumer Privacy Act (CCPA) further ensures that virtual assistant platforms adhere to legal
standards for data protection and privacy (Cavoukian & Castro, 2017).

Building Customer Trust: Building customer trust is a foundational aspect of virtual assistant
implementation, emphasizing the importance of establishing credibility, reliability, and transparency in the
interactions between users and virtual assistant platforms. Trust is cultivated through various means, including
ensuring the security and privacy of user data, providing accurate and helpful responses to user queries, and
delivering consistent and reliable performance. Virtual assistant platforms employ robust security measures,
such as encryption and access controls, to safeguard user information and mitigate the risk of data breaches
or unauthorized access. Transparent privacy policies, clear communication about data handling practices, and
user-friendly consent mechanisms further reinforce trust by empowering users to understand and control how
their data is used (Goodwin, 2019).

Compliance with Regulatory Requirements: Compliance with regulatory requirements is a
fundamental aspect of virtual assistant implementation, ensuring that organizations adhere to legal standards
and obligations governing data protection, privacy, and ethical conduct. In the context of virtual assistants,
compliance typically involves adhering to regulations such as the General Data Protection Regulation
(GDPR), the California Consumer Privacy Act (CCPA), and industry-specific regulations relevant to data
handling and privacy. Virtual assistant platforms must implement robust security measures, data encryption
protocols, and access controls to protect user data and ensure confidentiality. Transparent privacy policies,
user consent mechanisms, and data subject rights management tools are also essential for facilitating
compliance and empowering users to control their personal information (Cavoukian & Castro, 2017).

Enhancing Data Governance: Enhancing data governance is a crucial aspect of virtual assistant
implementation, focusing on establishing policies, procedures, and practices to ensure the responsible and
effective management of data throughout its lifecycle. Data governance encompasses various activities,
including data quality management, data security, data privacy, and compliance with regulatory requirements.
In the context of virtual assistants, robust data governance practices involve defining clear roles and
responsibilities for data management, establishing data classification schemes, and implementing access
controls to protect sensitive information. Additionally, data governance frameworks outline processes for data
collection, storage, processing, and sharing, ensuring that data is handled ethically, securely, and in
compliance with legal and regulatory requirements. (Cavoukian & Castro, 2017)

Security Concerns in Virtual Assistant Implementation

Security concerns in virtual assistant implementation refer to potential risks and vulnerabilities
associated with the use of virtual assistants, particularly in relation to the protection of sensitive information
and ensuring the privacy of users (ENISA, 2019; World Economic Forum, 2020). These concerns may
include:
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Figure 1: Security Concerns in Virtual Assistant

Source: Author’s Construct (2024).

Data Breaches: Data breaches represent a critical security concern in virtual assistant implementation,
posing significant risks of unauthorized access, theft, or exposure of sensitive user data. These breaches occur
when malicious actors exploit vulnerabilities in virtual assistant platforms to gain access to confidential
information such as personal identifiers, financial records, and communication history. The repercussions of
data breaches can be severe, leading to identity theft, financial fraud, and reputational damage for both users
and organizations. Robust security measures, such as encryption, access controls, and regular security audits,
are essential to mitigate the risks of data breaches and protect user data from exploitation. Additionally,
compliance with data protection regulations such as the General Data Protection Regulation (GDPR) and the
California Consumer Privacy Act (CCPA) is crucial to ensuring the lawful and ethical handling of user data
by virtual assistant platforms (ENISA, 2019; World Economic Forum, 2020).

Privacy Risks: Privacy risks pose a significant security concern in virtual assistant implementation,
highlighting potential threats to users' personal information and data privacy. These risks stem from the
extensive collection and analysis of user data by virtual assistant platforms, raising concerns about the
confidentiality and misuse of sensitive information. Virtual assistants may inadvertently disclose personal
identifiers, communication history, and behavioral patterns, compromising user privacy and trust. Robust
privacy measures, such as transparent data handling practices, user consent mechanisms, and encryption
protocols, are essential to mitigate privacy risks and protect user data from unauthorized access or
exploitation. Compliance with privacy regulations such as the General Data Protection Regulation (GDPR)
and the California Consumer Privacy Act (CCPA) is crucial to ensuring that virtual assistant platforms adhere
to legal standards for data protection and privacy (Cavoukian & Castro, 2017; ENISA, 2019).

Malicious Attacks: Malicious attacks represent an important security concern in virtual assistant
implementation, posing risks of unauthorized access, manipulation, or exploitation of virtual assistant systems
by malicious actors. These attacks encompass various forms of cyber threats, including malware, phishing
scams, and voice spoofing, aimed at compromising the security and integrity of virtual assistant platforms.
Malicious actors may exploit vulnerabilities in virtual assistant systems to gain unauthorized access to
sensitive user data, manipulate responses, or perform unauthorized actions on behalf of users. Robust security
measures, such as secure authentication mechanisms, encryption protocols, and regular security updates, are
essential to mitigate the risks of malicious attacks and protect virtual assistant systems from exploitation.

Unauthorized Access
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Additionally, ongoing monitoring, threat intelligence, and incident response capabilities are crucial for
detecting and responding to malicious activities in virtual assistant implementations (ENISA, 2019; World
Economic Forum, 2020).

Unauthorized Access: Unauthorized access poses a significant security concern in virtual assistant
implementation, encompassing the unauthorized entry, use, or manipulation of virtual assistant systems by
individuals or entities without proper authorization. This security threat arises from vulnerabilities in
authentication mechanisms, weak access controls, or insecure communication channels, which may be
exploited by malicious actors to gain illicit access to sensitive user data or control over virtual assistant
functionalities. Unauthorized access compromises the confidentiality, integrity, and availability of virtual
assistant systems, potentially leading to data breaches, privacy violations, and other security incidents. Robust
security measures, such as multifactor authentication, encryption protocols, and secure communication
protocols, are essential to mitigate the risks of unauthorized access and protect virtual assistant platforms from
exploitation (ENISA, 2019; World Economic Forum, 2020).

Eavesdropping and Surveillance: Eavesdropping and surveillance present significant security
concerns in virtual assistant implementation, encompassing the unauthorized monitoring, recording, or
interception of user conversations and interactions with virtual assistant systems. This security threat arises
from the "always-on" listening capabilities of virtual assistants, which continuously listen for trigger words
or phrases to activate and respond to user commands. However, this constant monitoring raises privacy
concerns, as users may feel uncomfortable knowing that their conversations are being recorded and analyzed
without their explicit consent. Additionally, malicious actors may exploit vulnerabilities in virtual assistant
systems to eavesdrop on sensitive conversations or collect personal information for surveillance purposes,
compromising user privacy and trust (Cavoukian & Castro, 2017; ENISA, 2019).

Integration Risks: Integration risks pose a significant security concern in virtual assistant
implementation, referring to the potential vulnerabilities and security threats introduced through the
integration of virtual assistant platforms with third-party services, applications, or devices. These integration
risks arise from the interconnected nature of virtual assistant ecosystems, where vulnerabilities in third-party
services or insecure data exchange protocols may compromise the overall security and integrity of virtual
assistant systems. Concerns about integration risks include the potential for data leakage, unauthorized access,
or manipulation of sensitive information transmitted between virtual assistants and external systems (ENISA,
2019; World Economic Forum, 2020).

Privacy Concerns in Virtual Assistant Implementation

Privacy concerns in virtual assistant implementation refer to the apprehensions and risks associated with
the collection, storage, and use of personal data by virtual assistant platforms (Cavoukian & Castro, 2017;
Goodwin, 2019; ENISA, 2019). These concerns stem from the extensive data gathering capabilities of virtual
assistants, which may include

Data Collection: Data collection as a privacy concern in virtual assistant implementation refers to the
gathering of user information by these Al-driven systems, raising apprehensions about the extent, purpose,
and security of data collection practices. Virtual assistants collect various types of user data, including
personal identifiers, communication history, and behavioral patterns, to tailor responses, improve
performance, and provide personalized experiences. However, users may be concerned about the potential
for excessive or intrusive data collection, leading to privacy violations, unauthorized data sharing, or misuse
of sensitive information. Transparent data handling practices, clear privacy policies, and user consent
mechanisms are crucial for addressing data collection concerns and ensuring that user data is collected and
used ethically and responsibly. By prioritizing user privacy in data collection practices, organizations can
build trust with users and demonstrate a commitment to respecting their privacy rights in virtual assistant
implementations (Cranor, 2008; Acquisti, A., & Grossklags, 2007; Wang et al., 2011).
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User Profiling in virtual assistant implementation refers to the practice of analyzing user data to create
personalized profiles, which may include information about users' preferences, behaviors, and demographics.
While user profiling enables virtual assistants to deliver tailored responses and recommendations, it raises
concerns about privacy implications, as users may be uncomfortable with the extent of data collection and the
potential for their information to be used for targeted advertising or discriminatory purposes. User profiling
also raises questions about data accuracy, transparency, and user control, as users may not have visibility or
control over how their data is used to create profiles. Transparent data handling practices, user consent
mechanisms, and privacy-enhancing technologies are essential for addressing user profiling concerns and
ensuring that user data is collected and used responsibly and ethically in virtual assistant implementations
(McDonald, & Cranor, 2008; Hoofnagle, 2010; Angwin & Parris, 2011).

Data Security in virtual assistant implementation refers to the protection of user data from unauthorized
access, disclosure, or manipulation to uphold user privacy rights and prevent privacy violations. Virtual
assistants collect and process vast amounts of user data, including personal information and communication
history, raising concerns about the security of this data and the potential for data breaches or unauthorized
access by malicious actors. Data security measures such as encryption, access controls, and secure
communication protocols are crucial for safeguarding user data and ensuring that it remains confidential and
protected from exploitation. Transparent data handling practices, user consent mechanisms, and compliance
with privacy regulations such as the General Data Protection Regulation (GDPR) and the California
Consumer Privacy Act (CCPA) are essential for addressing data security concerns and building trust with
users in virtual assistant implementations (Narayanan & Shmatikov, 2009; Sweeney & Abu, 2009;
Cavoukian, 2009; Martin et al., 2016).

Third-party sharing in virtual assistant implementation refers to the practice of sharing user data with
external parties, such as third-party service providers or business partners, which may raise concerns about
data privacy, security, and transparency. Virtual assistants often integrate with third-party services and
platforms to extend their functionalities and provide enhanced user experiences. However, third-party sharing
introduces risks of unauthorized data access, data misuse, or exploitation by external entities, as users may
have limited control over how their data is shared or used by these parties. Transparent data handling practices,
clear privacy policies, and robust data protection measures are essential for addressing third-party sharing
concerns and ensuring that user data is shared responsibly and ethically in virtual assistant implementations
(Hoofnagle, 2010; Balebako, 2013; Almuhimedi, 2015; Zimmeck, 2017).

Always-on listening as a privacy concern in virtual assistant implementation refers to the continuous
monitoring of audio input by virtual assistant systems, even when not actively engaged by users, which raises
concerns about intrusive surveillance and unauthorized data collection. Virtual assistants are designed to listen
for trigger words or phrases to activate their response mechanisms, but this capability has sparked privacy
debates regarding the potential for eavesdropping and unauthorized recording of user conversations without
explicit consent. Users may feel uncomfortable knowing that their interactions with virtual assistants are
constantly monitored, posing risks of privacy violations and undermining trust in these systems. Transparent
privacy policies, user consent mechanisms, and features to disable or limit always-on listening capabilities
are essential for addressing these concerns and ensuring that virtual assistant implementations respect user
privacy rights (Acquisti & Grossklags, 2007; Sweeney & Abu, 2009; Harkous, 2018; Cahn, 2019).

The lack of transparency in virtual assistant implementation refers to the absence of inadequacy of
clear and accessible information regarding data handling practices, privacy policies, and user rights, which
can undermine user trust and raise suspicions about the privacy and security of virtual assistant systems. Users
may be unaware of how their data is collected, stored, and used by virtual assistants, leading to uncertainty
and apprehension about potential privacy violations or unauthorized data sharing. Additionally, the lack of
transparency may hinder users' ability to make informed decisions about the use of virtual assistant platforms
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and exercise control over their personal information. Transparent communication, detailed privacy policies,
and user-friendly consent mechanisms are essential for addressing the lack of transparency in virtual assistant
implementations and fostering trust and confidence among users regarding the privacy and security of their
data (Cavoukian, A. (2009; Narayanan, A., & Shmatikov, V. (2009; Hoofnagle et al., 2010; Balebako et al.,
2013).

Multinational Companies Adopting Virtual Assistants in Nigerian

In Nigeria multinational companies across various industries have increasingly adopted virtual
assistants to streamline operations, enhance customer experiences, and improve productivity. For instance,
companies such as Several multinational companies in Nigeria have embraced virtual assistants to streamline
their operations and enhance customer experiences. According to Olaide (2024) one notable example is MTN
Nigeria, one of the leading telecommunications companies in the country. MTN Nigeria utilizes virtual
assistants to provide customer support services, including handling inquiries, resolving issues, and assisting
with account management tasks through various channels such as chatbots and voice assistants. Another
prominent multinational company leveraging virtual assistants is Nestlé Nigeria, a major player in the food
and beverage industry. Nestlé Nigeria employs virtual assistants to improve internal processes, such as
employee training and knowledge management, as well as to enhance customer engagement by providing
personalized recommendations and assistance. Furthermore, multinational banks like Standard Chartered
Bank Nigeria have integrated virtual assistants into their digital banking platforms to offer personalized
financial services and support to customers. Virtual assistants help users perform banking transactions, access
account information, and receive personalized financial advice conveniently through mobile and online
channels. Additionally, multinational e-commerce platforms such as Jumia Nigeria have implemented
virtual assistants to enhance the shopping experience for customers. Virtual assistants on the Jumia platform
assist users with product search, recommendations, order tracking, and customer support inquiries,
contributing to a seamless and efficient e-commerce experience. Dangote Group employs virtual assistants
to streamline internal communications, manage employee queries, and facilitate collaboration across
departments. Dangote volunteers with the approval of corporate communications and Executive Management
could partake in some impactful virtual initiatives. For example: Volunteers could donate time and resources
to educate (through virtual media) indigent children on key subjects such as English, Mathematics,
Economics, Health Science, etc. Other duly approved virtual initiatives that do not require physical contact
with beneficiaries. Nigerian Breweries Plc leverages virtual assistants to automate sales reporting, analyze
market trends, and enhance decision-making processes. These multinational companies recognize the
transformative potential of virtual assistant technology in driving innovation, increasing productivity, and
delivering exceptional customer experiences in the Nigerian market.

These examples underscore the diverse applications of virtual assistants across various sectors in
Nigeria, ranging from telecommunications and banking to consumer goods and e-commerce. By leveraging
virtual assistants, multinational companies in Nigeria aim to improve operational efficiency, enhance
customer engagement, and deliver personalized services to meet the evolving needs of consumers in the
digital age.

Strategies for Mitigating Security and Privacy Risks

In the work of (Dhillon, & Moores, 2001; Solove, 2008; Cavoukian, 2009; Schneier, 2015), strategies
for mitigating security and privacy risks refer to proactive measures and approaches implemented by
organizations to address potential threats and vulnerabilities associated with the use of technology,
particularly in handling sensitive data and protecting user privacy. The strategies encompass various elements
including;
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Figure 2: Strategies for Mitigating Security and Privacy Risks

Source: Author’s Construct (2024).

Implementing robust encryption and authentication mechanisms is a cornerstone strategy for
mitigating security and privacy risks in various digital environments, including virtual assistant
implementations. Encryption techniques such as SSL/TLS for data transmission and end-to-end encryption
for data storage help secure sensitive information from unauthorized access and interception. Additionally,
strong authentication methods like multi-factor authentication (MFA) and biometric authentication enhance
access controls, ensuring that only authorized users can access critical data and functionalities. These
measures not only protect user privacy by safeguarding personal information but also strengthen overall
security posture, reducing the likelihood of data breaches and unauthorized access (Schneier, 2015; Stallings,
2017; Meyer et al., 2018; Rouse, 2020).

Conducting regular security audits and assessments is a vital strategy for mitigating security and
privacy risks in various digital contexts, including virtual assistant implementations. These audits involve
comprehensive evaluations of security controls, processes, and systems to identify vulnerabilities, assess
risks, and ensure compliance with security standards and regulations. By regularly reviewing and testing
security measures, organizations can proactively identify weaknesses and take corrective actions to strengthen
their defenses against potential threats and breaches. Additionally, privacy impact assessments help
organizations evaluate the impact of data processing activities on individual privacy rights and identify
measures to minimize privacy risks. Incorporating regular security audits and assessments into an
organization's risk management practices promotes continuous improvement and enhances overall security
and privacy posture (Schneier, 2015; Whitman & Mattord, 2016).

Providing employee training on security best practices is a crucial strategy for mitigating security
and privacy risks within organizations. This approach involves educating employees about the importance of
data security, the risks associated with various cyber threats, and the best practices for safeguarding sensitive
information. Training programs often cover topics such as password management, email security, safe
browsing habits, and identifying social engineering attacks. By empowering employees with the knowledge
and skills to recognize and respond to security threats effectively, organizations can significantly reduce the
likelihood of data breaches and unauthorized access to confidential information. Numerous studies have
demonstrated the effectiveness of employee training in improving overall security posture and reducing the
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incidence of security incidents within organizations (Von-Solms & Von Solms, 2004; Herath& Rao, 2009;
Siponen & Vance, 2010; Hadlington & Parsons, 2017).

Enhancing transparency and user consent in data handling is a fundamental strategy for mitigating
security and privacy risks, particularly in digital environments where personal information is collected and
processed. This strategy involves clearly communicating to users how their data will be collected, stored, and
used, as well as providing them with meaningful choices and controls over their information. By fostering
transparency, organizations can build trust with their users and empower them to make informed decisions
about their privacy. Additionally, obtaining explicit consent from users before collecting or sharing their data
ensures that individuals have a say in how their information is utilized, thereby reducing the risk of privacy
violations and enhancing data security. Studies have shown that transparent data handling practices and user-
centric consent mechanisms are essential for maintaining user trust and compliance with privacy regulations
(Acquisti & Grossklags, 2007; Kelley, 2013; Marelli, 2017).

Compliance with regulations is a fundamental strategy for mitigating security and privacy risks within
organizations. Adhering to regulatory requirements ensures that organizations implement necessary controls
and safeguards to protect sensitive data and personal information from unauthorized access and misuse.
Regulatory frameworks such as the General Data Protection Regulation (GDPR), Health Insurance Portability
and Accountability Act (HIPAA), and Payment Card Industry Data Security Standard (PCI DSS) impose
specific obligations on organizations regarding data security, privacy, and breach notification. By complying
with these regulations, organizations not only mitigate legal and financial risks associated with non-
compliance but also demonstrate a commitment to protecting the privacy rights of individuals and maintaining
the integrity and confidentiality of sensitive information. Research indicates that compliance with regulations
is associated with improved data security practices and reduced likelihood of data breaches (Hall, 2008;
Warkentin, 2011; Kiigler & Smolnik, 2014).

Conclusion

In conclusion, the adoption of virtual assistants in multinational companies in Nigeria represents a
significant advancement in leveraging Al-driven technologies to enhance operational efficiency, customer
engagement, and overall productivity. However, alongside the myriad benefits come substantial challenges
pertaining to security and privacy. The multifaceted nature of these challenges necessitates proactive
strategies for mitigating risks and safeguarding sensitive data and user privacy. By implementing robust
encryption and authentication mechanisms, conducting regular security audits and assessments, and adhering
to privacy regulations, organizations can bolster their defenses against potential threats and breaches.
Moreover, transparent data handling practices, clear privacy policies, and user consent mechanisms are
essential for fostering trust and accountability in virtual assistant implementations. As virtual assistants
continue to play an increasingly pivotal role in business operations, addressing security and privacy concerns
remains paramount to ensure the integrity, trustworthiness, and ethical use of these Al-driven technologies in
the Nigerian market and beyond.

Recommendations

Based on the complexities surrounding security and privacy concerns in virtual assistant
implementation within multinational companies in Nigeria, the following recommendations are proposed to
address these challenges effectively:

e Multinational companies should invest in comprehensive security training programs for employees
involved in virtual assistant implementation. This training should cover best practices for data handling,
encryption protocols, and authentication procedures to ensure that all personnel understand their roles and
responsibilities in safeguarding sensitive information.
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e Multinational companies conduct regular security assessments and audits is crucial to identify
vulnerabilities and weaknesses in virtual assistant systems. By continuously monitoring and evaluating
security controls, companies can proactively address potential risks and strengthen their overall security
posture.

e Robust encryption and authentication mechanisms should be implemented to protect sensitive data
from unauthorized access or interception.

e Privacy principles should be by embedded in the design process, so that companies can minimize the
collection of unnecessary data, implement privacy-enhancing features, and prioritize user consent and
transparency.

e Compliance with relevant data protection regulations such as the General Data Protection Regulation
(GDPR) and the Nigeria Data Protection Regulation (NDPR) should be ensured to mitigate legal risks and
maintaining trust with users.

Users should be educated about security and privacy best practices when interacting with virtual
assistants to empower them to protect their personal information effectively.

References

Almuhimedi, H., Wilson, S., Liu, N., Sadeh, N., Acquisti, A., & Cranor, L. F. (2015). A field study on
mobile app privacy nudging. In Proceedings of the 33rd Annual ACM Conference on Human Factors
in Computing Systems (787-796).

Andersen, H. H., Berendtsen, A., Olesen, T. B., & Paldam, M. (2019). The market for privacy in social
networks. PLOS ONE, 14(3), 0214055.

Angwin, J., & Parris Jr, A. (2011). We experiment on human beings! Confronting the myths of big data and
more. The Wall Street Journal, 12(13), 2014-08.

Balebako, R., Jung, J., Lu, W., Marcu, G., & Cranor, L. F. (2013). Little brothers watching you: Raising
awareness of data leaks on smartphones. In Proceedings of the SIGCHI Conference on Human Factors
in Computing Systems (259-268).

Cahn, A, Julian, K., & Verma, D. C. (2019). Privacy and Security in the Era of Always-On Listening
Devices. IEEE Security & Privacy, 17(2), 77-85.

Calo, R. (2010). Privacy and markets: A love story. Theoretical Inquiries in Law, 11(1), 29-51.

Cavoukian, A. (2009). Privacy by design: The 7 foundational principles. Identity in the Information Society,
2(2), 223-234.

Cavoukian, A., & Castro, D. (2017). Privacy by Design: The Definitive Workshop. Apress.

Cranor, L. F. (2008). Necessary but not sufficient: Standardized mechanisms for privacy notice and choice.
IEEE Security & Privacy, 6(2), 56-59.

Dhillon, G., & Moores, T. T. (2001). Internet security: cryptographic principles, algorithms, and protocols.
John Wiley & Sons.

European Union Agency for Cybersecurity (2021). Threat Landscape for 0T and 10T Devices: Firmware
and Supply Chain Security. (ENISA).

Goodwin, M. (2019). Privacy, Security, and Trust in the Digital World. Journal of Business Ethics, 158(4),
949-951.

Hadlington, L. J., & Parsons, K. (2017). The impact of cybersecurity threats on well-being: A systematic
review. Applied Ergonomics, 65, 211-218.

Hall, C. M., Haywood, L., & Brymer, R. A. (2008). Tourism and innovation. Routledge.

Harkous, H., Fawaz, K., Shin, K. G., & Aberer, K. (2018). Polisis: Automated analysis and presentation of
privacy policies using deep learning. In Proceedings of the 27th International Conference on World

Volume:1| Number: 2 (2024) 30 American Journal Of Current Tendency and Innovation


https://publishingjournals.org/ajcti

https://publishingjournals.org/ajcti

Wide Web (pp. 2243-2246).

Herath, T., & Rao, H. R. (2009). Protection motivation and deterrence: a framework for security policy
compliance in organisations. European Journal of Information Systems, 18(2), 106-125.

Kelley, P. G., Consolvo, S., Cranor, L. F., Jung, J., Sadeh, N., & Wetherall, D. (2013). A conundrum of
permissions: installing applications on an Android smartphone. In Proceedings of the SIGCHI
Conference on Human Factors in Computing Systems (pp. 627-636).

Kigler, M., & Smolnik, S. (2014). The influence of external forces on information systems security—A
review of the literature. Information & Management, 51(5), 582-5.

Marelli, L., Stewart, K. A., & Arrott, M. (2017). The influence of privacy and security concerns on online
trust: A literature review. Journal of Internet Commerce, 16(1), 1-24.

Martin, K., Shilton, K., & Callaghan, M. (2016). The privacy and security implications of energy-
provisioning data: A case study of smart meters. EPJ Data Science, 5(1), 1-20.

McDonald, A. M., & Cranor, L. F. (2008). The cost of reading privacy policies. 1/S: A Journal of Law and
Policy for the Information Society, 4(3), 543-568.

Milne, G. R., & Culnan, M. J. (2004). Strategies for reducing online privacy risks: Why consumers read (or
don’t read) online privacy notices. Journal of Interactive Marketing, 18(3), 15-29.

Narayanan, A., & Shmatikov, V. (2009). De-anonymizing social networks. In 2009 30th IEEE Symposium
on Security and Privacy (pp. 173-187). IEEE.

Schneier, B. (2015). Data and Goliath: The Hidden Battles to Collect Your Data and Control Your World.
WW Norton & Company.

Siponen, M. T., & Vance, A. (2010). Neutralization: New insights into the problem of employee information
systems security policy violations. MIS Quarterly, 34(3), 487-502.

Solove, D. J. (2008). Understanding privacy. Harvard University Press.

Sweeney, L., & Abu, A. (2009). Unique in the shopping mall: On the reidentifiability of credit card metadata.
Science, 321(5874), 1-9.

Von Solms, R., & Von Solms, S. H. (2004). Information security governance: a holistic approach. In
Proceedings of the 4th World Conference on Information Security Education (pp. 73-78).

Wang, Y., Norcie, G., Komanduri, S., Acquisti, A., Leon, P. G., & Cranor, L. F. (2011). I regretted the
minute | pressed share: A qualitative study of regrets on Facebook. Proceedings of the Seventh
Symposium on Usable Privacy and Security (SOUPS), 10-pp.

Warkentin, M., Johnston, A. C., & Shropshire, J. (2011). The influence of the informal social learning
environment on information privacy policy compliance efficacy and intention. European Journal of
Information Systems, 20(3), 267-284.

Zimmeck, S., Wilson, S., & Sadeh, N. (2017). Identifying contexts of privacy loss: A survey and a user
study. ACM Transactions on Privacy and Security (TOPS), 20(3), 1-37.

Volume:1| Number: 2 (2024) 31 American Journal Of Current Tendency and Innovation


https://publishingjournals.org/ajcti

