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ABSTRACT 

 

Background: The COVID-19 pandemic precipitated an unprecedented global shift to remote work and virtual 

interaction, establishing video conferencing software as an indispensable communication tool. This rapid, large-scale 

adoption, driven by necessity, has concurrently exposed significant cybersecurity vulnerabilities, creating a new and 

potent attack surface for malicious actors. 

Objective: This article provides a comprehensive analysis of the cybersecurity risks inherent in modern video 

conferencing platforms. It aims to synthesize disparate reports and technical findings into a clear taxonomy of threats 

and, subsequently, to develop a multi-layered framework of mitigation strategies for end-users, organizations, and 

software vendors. 

Methods: A systematic literature review of academic papers, government advisories, and industry reports was 

conducted. The analysis synthesizes findings from 12 key sources to identify prevalent vulnerabilities and 

comparatively evaluates the security postures and responses of major platforms, including Zoom, GoToMeeting, and 

Skype, as documented in the literature [4, 6, 12]. 

Results: The analysis identifies critical threat categories, including unauthorized access and meeting hijacking (i.e., 

"Zoombombing") [1], failures in data privacy and end-to-end encryption [5, 12], and the use of platforms as vectors 

for phishing and malware. The comparative review reveals that while many vendors have retroactively improved 

security, fundamental differences in architecture and a "security-by-design" philosophy persist among competitors 

[9, 10]. 

Conclusion: Securing virtual gatherings requires a shared responsibility model. Effective, sustainable protection is 

not achievable through software features alone but demands a tripartite effort combining user vigilance informed by 

best practices [2], robust organizational governance and training [3], and a vendor commitment to transparent, 

security-first engineering. 
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INTRODUCTION 

The year 2020 marked a fundamental inflection point in 

the landscape of global communication and professional 

collaboration. The onset of the COVID-19 pandemic 

acted as an unprecedented catalyst, compelling 

governments, corporations, educational institutions, and 

individuals to rapidly adopt remote modalities of 

operation. In a matter of weeks, physical boardrooms, 

classrooms, and social spaces were supplanted by their 

digital equivalents, facilitated almost entirely by video 
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conferencing software. This technology, while not new, 

was thrust from a niche enterprise tool into the very fabric 

of daily life, becoming an essential utility for maintaining 

economic productivity, educational continuity, and social 

cohesion [11]. Platforms that were once familiar 

primarily to corporate road warriors became household 

names. Zoom Communications, for instance, reported a 

staggering surge in usage, with daily meeting participants 

skyrocketing from 10 million in December 2019 to over 

300 million by April 2020 [5]. Similarly, Microsoft 

announced that its Skype platform saw a 70% increase in 

daily users in a single month, amounting to 40 million 

people leveraging the service daily [6]. This explosive 

growth was not merely a quantitative shift; it represented 

a profound qualitative change in how society interfaces 

with technology, making video conferencing a 

cornerstone of the "new normal" [3]. 

However, this hyper-adoption occurred at a pace that far 

outstripped the typical cycles of security vetting and user 

education. As millions of new users, many with minimal 

technical expertise, flocked to these platforms, a new and 

fertile threat landscape began to emerge. The very 

features that made these applications so accessible—ease 

of use, shareable meeting links, and feature-rich 

environments—were systematically co-opted by 

malicious actors. The most prominent and widely 

publicized of these new threats was "Zoombombing," a 

term that quickly entered the public lexicon. It describes 

the act of uninvited individuals hijacking a video 

conference to broadcast disruptive, often hateful, 

obscene, or threatening content. The phenomenon 

became so widespread and alarming that it prompted an 

official warning from the Federal Bureau of Investigation 

(FBI). The Bureau’s Boston Division specifically 

highlighted a series of incidents where online classrooms 

and public meetings were compromised, cautioning users 

about the risks of making meetings public and sharing 

links indiscriminately [1]. This was not a niche technical 

problem; it was a direct assault on the nascent virtual 

spaces where sensitive business discussions, confidential 

medical consultations, and children's educational 

activities were now taking place. The security of the 

virtual meeting room was no longer an abstract IT 

concern but a matter of public safety and personal 

privacy. 

This emergent crisis exposed a critical gap in 

understanding and practice. While media reports detailed 

individual security breaches and vendors scrambled to 

issue patches and public statements [5], a consolidated 

analysis of the systemic risks and a holistic framework 

for their mitigation remained absent. The problem is 

multi-faceted: it involves technical vulnerabilities within 

the software itself, user behaviors that create security 

gaps, and organizational policies that fail to account for 

the new paradigm of distributed work [3]. Simply 

blaming a single vendor or advising users to "be more 

careful" is an insufficient response to a systemic 

challenge. Therefore, the primary objective of this paper 

is to conduct a systematic analysis of the principal 

cybersecurity risks inherent in modern video 

conferencing platforms. It seeks to move beyond 

anecdotal evidence to create a structured taxonomy of 

threats, from unauthorized access and data interception to 

social engineering vectors. Building on this analysis, the 

paper’s second objective is to propose a comprehensive, 

multi-layered framework of remedial strategies. This 

framework is designed to be actionable for all 

stakeholders: individual end-users, organizations 

implementing these tools, and the developers and 

vendors who create them. 

To achieve these objectives, this article is structured 

according to the IMRaD format. Following this 

introduction, the Methodology section will detail the 

systematic literature review process and the analytical 

framework used to categorize threats and mitigation 

strategies based on a curated set of 12 key academic, 

governmental, and industry sources. The Results section 

will present the core findings, beginning with a detailed 

taxonomy of the identified cybersecurity risks. It will 

then provide a comparative analysis of prominent 

platforms such as Zoom, GoToMeeting, and Skype, 

examining their documented vulnerabilities and security 

postures. The subsequent Discussion section will 

interpret these findings to build the proposed multi-

layered mitigation framework, articulating specific, 

actionable recommendations for users, organizations, and 

vendors. Finally, the Conclusion will synthesize the key 

arguments, reiterate the central thesis of shared security 

responsibility, and suggest avenues for future research in 

this rapidly evolving domain. 

METHODOLOGY 

To construct a rigorous and evidence-based analysis of 

the cybersecurity posture of video conferencing software, 

this study employed a methodology combining a 

systematic literature review with a qualitative 

comparative analysis. This approach was chosen to 

effectively synthesize information from a diverse body of 

sources—spanning academic research, government 

security bulletins, and industry-specific reports—to build 

a holistic and multi-dimensional understanding of the 

problem. The goal was not to conduct new empirical 

security testing but to collate and analyze the existing, 

publicly available knowledge to identify overarching 

patterns, systemic risks, and effective countermeasures. 

2.1. Research Approach 

The core of the methodology is a systematic literature 

review. This established research method involves a 

structured and repeatable process for identifying, 

selecting, and critically appraising relevant research and 

reports on a specific topic. It is particularly well-suited 

for a rapidly emerging field where information is 
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fragmented across different publication types. The 

review was guided by a central research question: What 

are the primary cybersecurity risks associated with the 

widespread use of video conferencing software, and what 

are the most effective, multi-stakeholder strategies for 

their mitigation? 

Complementing the literature review is a comparative 

analysis of the platforms discussed within the source 

materials. This involves examining the security features, 

documented vulnerabilities, and vendor responses of 

different video conferencing applications (e.g., Zoom, 

GoToMeeting, Skype, Signal) as described in the 

literature. This comparative element allows for a nuanced 

discussion that avoids generalizations and instead 

highlights how different architectural philosophies, target 

markets, and security investments result in varying risk 

profiles. 

2.2. Data Sources and Selection 

The foundation of this study is a curated and bounded set 

of 12 sources. This deliberate limitation ensures that the 

analysis is grounded in a specific, verifiable body of 

evidence, allowing for depth over unmanageable breadth. 

The sources were selected to provide a balanced 

perspective from three critical domains: 

1. Government and Agency Reports: These sources 

provide authoritative, high-level guidance and official 

warnings based on real-world incident analysis. They 

include the FBI's public warning on teleconference 

hijacking [1] and the Cybersecurity & Infrastructure 

Security Agency's (CISA) guidance for securing video 

conferencing [2]. These documents represent the official 

governmental response to the emergent threat. 

2. Academic and Scholarly Research: This category 

includes peer-reviewed papers and pre-print articles that 

offer technical and theoretical analyses of the problem. 

Sources include research on the broader cybersecurity 

challenges of telecommuting [3], a technical deep-dive 

into Zoom's specific security and privacy threats [12], 

and an analysis of the role of these platforms in 

transforming communication [11]. These provide the 

analytical rigor and technical detail for the study. 

3. Industry Analysis and Vendor Communications: 

This group comprises reports from technology 

journalism, market analysis firms, and official statements 

from the software vendors themselves. It includes articles 

evaluating specific platforms like GoToMeeting [8] and 

discussing secure alternatives [9], historical analyses of 

market competition [7], and direct communications from 

vendors like Zoom in response to security crises [5]. It 

also includes information from the official websites of 

platforms like GoToMeeting [4], Signal [10], and reports 

on usage statistics from sources like CNET [6]. These 

sources provide essential context regarding market 

dynamics, vendor strategy, and real-world 

implementation. 

2.3. Framework for Analysis 

To ensure a structured and coherent synthesis of the data 

extracted from these 12 sources, a three-part analytical 

framework was developed. This framework guided the 

data extraction and the subsequent organization of the 

Results and Discussion sections. 

1. Threat Taxonomy: The first step involved 

categorizing the various security incidents and 

vulnerabilities described in the literature into a clear 

taxonomy. Instead of a simple list, threats were grouped 

by their underlying mechanism. The primary categories 

identified for this framework were: (a) Unauthorized 

Access and Meeting Hijacking, (b) Data Privacy and 

Encryption Failures, and (c) Social Engineering and 

Malware Vectors. This structure allows for a systematic 

examination of how platforms are compromised. 

2. Platform Comparison Matrix: The second 

component of the framework was a conceptual matrix for 

comparing the different video conferencing platforms 

mentioned in the sources. The key criteria for comparison 

included: (a) historical market position (e.g., enterprise 

leader vs. disruptive newcomer), (b) documented security 

vulnerabilities and incidents [5, 12], (c) core security 

features and philosophy (e.g., emphasis on E2EE) [10], 

and (d) vendor response to security issues [5]. This 

allowed for a nuanced discussion in the Results section 

that highlights the unique trajectory of each major player. 

3. Multi-Layered Mitigation Model: The final 

component of the framework was designed to structure 

the proposed solutions. Recognizing that security is not 

solely a technical problem, the mitigation strategies 

extracted from the sources [2, 3, 9] were organized into a 

three-layered model of shared responsibility. The layers 

are: (a) User-Level Practices: Actionable security 

hygiene for individuals. (b) Organizational-Level 

Policies: Governance and training for institutions. (c) 

Vendor-Level Responsibility: Security-by-design 

principles for software developers. This model forms the 

backbone of the Discussion section, ensuring that the 

proposed solutions are comprehensive and address all 

relevant stakeholders. 

By applying this systematic methodology and analytical 

framework to the selected body of literature, this paper 

aims to produce a robust, well-supported, and logically 

structured analysis of the video conferencing 

cybersecurity landscape. 

RESULTS: A Taxonomy of Risks and Platform 

Analysis 

The systematic review of the selected literature reveals a 
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complex and multi-faceted cybersecurity landscape for 

video conferencing. The rapid elevation of these 

platforms to critical infrastructure has made them a high-

value target, with risks manifesting through technical 

vulnerabilities, user behavior, and platform design 

philosophy. This section presents the results of the 

analysis, first by categorizing the primary threats into a 

structured taxonomy and second by conducting a 

comparative analysis of the prominent platforms 

discussed in the source materials. 

3.1. Categorization of Cybersecurity Threats 

The various security issues documented in the literature 

can be effectively organized into three overarching 

categories: threats related to unauthorized access, threats 

to data privacy and confidentiality, and the exploitation 

of platforms for social engineering. 

3.1.1. Unauthorized Access and Meeting Hijacking 

The most visible and disruptive threat to emerge was that 

of unauthorized access, colloquially known as 

"Zoombombing" or meeting hijacking. This involves an 

uninvited participant gaining entry to a virtual meeting 

with the intent to cause disruption. The FBI's official 

warning highlighted incidents where hijackers 

broadcasted pornographic images, used threatening 

language, or displayed hate imagery during online classes 

and public meetings [1]. The analysis by Kagan, Alpert, 

and Fire provides a technical breakdown of the 

mechanisms that enabled such intrusions, particularly on 

the Zoom platform. They note that the use of short, nine-

to-eleven-digit numerical Meeting IDs made them 

potentially susceptible to being scanned or guessed by 

automated tools. Furthermore, the tendency for users and 

organizations to post non-password-protected meeting 

links on public forums or social media created a trivial 

pathway for unauthorized entry [12]. 

The impact of these intrusions extends beyond mere 

disruption. For corporate meetings, it can lead to the 

exposure of confidential business strategy or proprietary 

data. In educational settings, it exposes children to 

inappropriate and traumatic content [1]. In telehealth, it 

represents a catastrophic violation of patient privacy. The 

core issue identified in the literature is a fundamental 

tension between accessibility and security. Platforms 

optimized for frictionless entry, a key factor in their rapid 

adoption, often did so by implementing default settings 

that were insufficiently secure for sensitive use cases. 

The responsibility was placed on the user to manually 

enable security features like passwords or waiting rooms, 

a step that non-technical users were often unaware of or 

failed to take [2]. 

3.1.2. Data Privacy and Encryption Failures 

Beyond the overt threat of hijacking, a more subtle but 

equally critical category of risk involves the privacy and 

confidentiality of the data transmitted through these 

platforms. A central issue in this domain is the 

implementation and marketing of encryption. End-to-end 

encryption (E2EE) is the gold standard for secure 

communication, ensuring that only the participating 

endpoints (the users in the call) can decrypt and access 

the content. The service provider itself, such as the video 

conferencing company, cannot access the 

communication. 

The literature reveals significant controversy in this area, 

with Zoom serving as a primary case study. The 

company's marketing materials initially suggested that its 

platform offered E2EE. However, in-depth analysis 

revealed that this was not the case in its standard 

implementation. The platform used transport encryption, 

meaning data was encrypted between each user's device 

and the company's servers, and then again from the 

servers to other users. While this protects data from 

external eavesdroppers on the network, it means the 

company's servers were a point where communications 

could theoretically be decrypted and accessed by the 

provider [12]. In an April 2020 blog post, Zoom's CEO 

Eric S. Yuan issued a public apology for the "confusion" 

and clarified the platform's encryption standards, 

admitting a discrepancy between the marketing language 

and the technical reality [5]. 

This distinction is not merely academic. For users 

engaged in sensitive discussions—journalists 

communicating with sources, lawyers with clients, or 

doctors with patients—the promise of true E2EE is a 

fundamental requirement. The failure to provide it, or 

ambiguity in its description, represents a significant 

privacy risk. In stark contrast, the analysis points to 

alternative platforms that were architected from the 

ground up with a "privacy-first" philosophy. Signal, for 

example, is frequently cited as a benchmark for secure 

communication, with its open-source protocol and 

default E2EE for all voice and video calls being its core 

value proposition [10]. This highlights a fundamental 

divergence in platform philosophy: some treat security as 

a feature to be added, while others consider it the 

foundational principle of their design [9]. 

3.1.3. Social Engineering: Phishing and Malware 

Distribution 

The third category of threat involves the exploitation of 

video conferencing platforms as a vector for traditional 

social engineering attacks. The widespread shift to 

telecommuting created an environment ripe for such 

tactics. Employees, now physically isolated from their IT 

departments and colleagues, became more susceptible to 

deceptive communications [3]. Malicious actors 

leveraged the legitimacy and ubiquity of video 

conferencing invitations to conduct sophisticated 

phishing campaigns. 
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These attacks can take several forms. An employee might 

receive an email that perfectly mimics a legitimate 

meeting invitation from a platform like Skype or 

GoToMeeting. The link in the email, however, directs the 

user not to the actual meeting but to a malicious website 

designed to harvest their corporate login credentials. 

Another tactic involves using the chat functionality 

within a live meeting to distribute malicious links or files. 

An attacker who has gained access to a meeting can post 

a link disguised as a relevant document, which, when 

clicked, could trigger a malware download or lead to a 

phishing site [3]. The perceived trust within a "closed" 

virtual meeting room makes participants more likely to 

click on such links than they might be in an open email. 

The research by Okereafor and Philip emphasizes that the 

cybersecurity challenges of telecommuting are not 

limited to the conferencing application itself but extend 

to the entire ecosystem of communication and user 

behavior that surrounds it [3]. 

3.2. Comparative Analysis of Prominent Platforms 

The literature provides a basis for comparing the security 

postures and market trajectories of the leading platforms, 

each of which illustrates a different facet of the 

cybersecurity challenge. 

3.2.1. Zoom: A Case Study in Reactive Security 

Zoom's story, as documented in the sources, is one of 

meteoric growth shadowed by significant security and 

privacy missteps. Its ease of use and reliable performance 

under load made it the de facto choice for millions during 

the pandemic's initial phase [5]. However, this success 

brought intense scrutiny. The research by Kagan et al. 

[12] provides a catalogue of the issues uncovered, 

including the aforementioned lack of true E2EE, the 

potential for Meeting ID scanning, and other 

vulnerabilities. The public backlash was swift and severe, 

leading some large organizations and governments to ban 

its use. 

What makes Zoom a compelling case study is its 

response. Faced with a potential existential crisis, the 

company took dramatic action. As detailed in the CEO's 

public message, Zoom initiated a 90-day freeze on all 

new feature development to focus exclusively on security 

and privacy enhancements. They engaged external 

experts for a comprehensive review and were transparent 

about their shortcomings [5]. This reactive, crisis-driven 

approach to security, while born of failure, ultimately led 

to significant product improvements, including the 

rollout of stronger encryption and more secure default 

settings. Zoom's trajectory serves as a powerful lesson for 

the industry on the consequences of prioritizing growth 

over security and the potential for a company to regain 

trust through transparency and decisive action. 

3.2.2. GoToMeeting: The Established Enterprise Leader 

In contrast to Zoom's disruptive rise, GoToMeeting (a 

product of LogMeIn) is portrayed in the literature as a 

long-standing and established player, particularly within 

the corporate and enterprise market [4, 8]. Its history is 

one of steady presence rather than explosive growth. As 

one review notes, it has earned its place as an "industry 

leader" through reliability and a focus on professional use 

cases [8]. The competitive history, such as the rivalry that 

led LogMeIn to eventually acquire the GoTo family of 

products, underscores its deep roots in the enterprise 

software market [7]. 

From a security perspective, its enterprise focus implies 

a different set of priorities. Corporate clients typically 

demand more stringent security controls, administrative 

oversight, and integration with existing IT infrastructure. 

While no platform is immune to vulnerabilities, 

GoToMeeting's established position suggests a more 

mature, albeit perhaps less agile, approach to security 

development. The literature does not associate it with the 

same kind of high-profile, widespread security 

controversies that plagued Zoom, suggesting its user base 

and more controlled deployment within corporate 

environments may have insulated it from similar levels of 

public scrutiny [8]. 

3.2.3. Microsoft Skype/Teams: The Ecosystem Approach 

Microsoft's presence in the video conferencing space, 

primarily with Skype and its successor, Microsoft Teams, 

is characterized by its integration into a vast enterprise 

ecosystem. The massive increase in Skype's usage during 

the pandemic was driven not just by new users but by the 

millions already embedded in the Microsoft 365 

environment [6]. The security of Skype and Teams is 

therefore intrinsically linked to the broader Microsoft 

security model, which includes features like Azure 

Active Directory for identity management and advanced 

threat protection capabilities. 

This ecosystem approach presents both strengths and 

weaknesses. The strength lies in centralized control and a 

deep bench of security resources. Organizations can 

enforce consistent security policies across email, 

document sharing, and video conferencing. However, the 

complexity of such a large, interconnected system can 

also create its own challenges. For smaller organizations 

or individual users outside the Microsoft ecosystem, 

navigating its security features may be less intuitive than 

a standalone application. 

3.2.4. The Rise of Secure-by-Design Alternatives 

A final, crucial result from the analysis is the highlighting 

of a different class of platforms: those that lead with 

security and privacy as their primary value proposition. 

A Computerworld article explicitly advises organizations 

to look at "Zoom alternatives for secure video 

collaboration," indicating a market demand for more 
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robustly secured options [9]. The most frequently cited 

example of this philosophy is Signal. Its official website 

and technical documentation emphasize its commitment 

to privacy, built on its open-source, independently 

audited Signal Protocol [10]. For Signal, E2EE is not an 

optional feature or a premium tier; it is the default and 

immutable foundation of the service. The emergence and 

promotion of these alternatives [9, 10] signify a growing 

awareness among consumers and organizations that not 

all video conferencing platforms are created equal, and 

that for certain use cases, a "secure-by-design" approach 

is non-negotiable. 

DISCUSSION: A Multi-Layered Mitigation 

Framework 

The results of the analysis clearly indicate that the 

cybersecurity challenges in video conferencing are not 

monolithic and cannot be solved by a single technical fix. 

The threats operate at the levels of software architecture, 

organizational policy, and individual user behavior. 

Therefore, an effective mitigation strategy must be 

similarly multi-layered, demanding coordinated action 

from all stakeholders. This section interprets the findings 

to construct such a framework, articulating a shared 

responsibility model that distributes accountability 

among vendors, organizations, and end-users. 

4.1. Layer 1: User-Level Best Practices 

The end-user represents the first and most crucial line of 

defense. While platform vulnerabilities are significant, 

many of the most common attacks, such as meeting 

hijacking, succeed by exploiting insecure user practices. 

The guidance provided by agencies like CISA [2] forms 

the basis for a set of actionable security hygiene 

principles that can dramatically reduce individual risk. 

First and foremost is the principle of treating meeting 

links as sensitive information. The widespread practice of 

posting non-password-protected meeting links on public 

social media or websites was a primary enabler of 

Zoombombing [1]. Users must be educated to share links 

only with intended participants through secure, private 

channels. 

Second is the proactive use of the platform's built-in 

security features. This includes always securing meetings 

with a strong, unique password. It also involves 

leveraging features like the "waiting room," which allows 

the host to vet each participant before granting them 

entry. By enabling these features, the host shifts from a 

passive to an active security posture, creating a virtual 

checkpoint that prevents automated or opportunistic 

intrusions [2]. 

Third, users must practice vigilance against social 

engineering. This means treating links and files shared 

within a meeting's chat with the same skepticism as those 

received in an email. Users should verify the sender's 

identity and the relevance of the shared content before 

clicking. This is particularly critical in large meetings 

where not all participants may be known to each other. 

This user-level education is a cornerstone of mitigating 

the telecommuting-related risks identified by Okereafor 

and Philip [3]. 

Finally, users should practice good software hygiene. 

This involves keeping the video conferencing application 

updated to the latest version to ensure all security patches 

are applied and being aware of the platform's specific 

security settings and how to configure them. A user who 

understands how to mute participants, remove a 

disruptive user, and lock a meeting once it has started is 

empowered to respond effectively to an incident in real-

time. 

4.2. Layer 2: Organizational-Level Policies and 

Governance 

While individual user actions are vital, they must be 

supported by a robust framework of organizational 

governance. For businesses, schools, and other 

institutions, relying on the ad-hoc security practices of 

individual employees is insufficient. A comprehensive 

organizational strategy is required. 

The first step is platform vetting and standardization. As 

the market analysis shows, not all platforms offer the 

same level of security [9]. Organizations have a 

responsibility to conduct due diligence, evaluating 

platforms based on their security architecture, privacy 

policies, and history of vulnerability response. Based on 

this evaluation, the organization should maintain a list of 

approved, vetted platforms for official use. This prevents 

the "shadow IT" problem of employees using a 

patchwork of insecure, unsupported applications for 

official business. 

The second, and perhaps most critical, component is 

comprehensive and continuous employee training. It is 

not enough to simply send out a memo with security tips. 

Organizations must implement mandatory training 

programs that educate employees on the specific threats 

they face, such as the phishing and malware vectors 

common in a telecommuting environment [3]. This 

training should be practical, using real-world examples 

and simulations to teach employees how to configure 

secure meetings, identify suspicious behavior, and 

respond to incidents. 

Third, organizations must establish clear incident 

response protocols. When a meeting is hijacked, 

employees need to know exactly what to do. The protocol 

should define immediate actions (e.g., the host ends the 

meeting immediately), reporting procedures (e.g., who to 

notify in IT security), and evidence preservation (e.g., 

saving chat logs or screenshots if possible). A clear, 
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practiced plan minimizes panic and damage and allows 

for a proper post-mortem analysis to prevent future 

occurrences. 

Finally, organizational policies should enforce secure 

configurations by default where possible. Using 

enterprise administration tools, IT departments can often 

enforce settings like mandatory passwords for all 

meetings, enabling waiting rooms by default, and 

disabling high-risk features like anonymous file sharing. 

This creates a secure baseline that protects the 

organization even if individual users neglect their 

personal security practices. 

4.3. Layer 3: Vendor-Level Responsibility and 

Security by Design 

The ultimate responsibility for building a secure product 

lies with the vendor. The experiences of platforms like 

Zoom demonstrate that treating security as an 

afterthought to growth is a perilous strategy that can lead 

to a significant loss of public trust and enterprise 

customers [5, 12]. The discussion of secure-by-design 

alternatives like Signal [10] points toward a more 

sustainable and ethical path forward. 

The foremost responsibility for vendors is adopting a 

"security-by-design" development lifecycle. This means 

integrating security considerations into every stage of 

product development, from initial design to deployment 

and maintenance, rather than trying to patch 

vulnerabilities after they are exploited. This includes 

conducting rigorous security audits, both internal and 

external, and building a corporate culture where security 

is prioritized. 

A second key responsibility is transparency and honesty 

in communication. The controversy surrounding Zoom's 

E2EE claims serves as a critical lesson [5, 12]. Vendors 

must be precise and truthful in their marketing and 

technical documentation. If a service does not offer true 

end-to-end encryption, it should not be described in a way 

that implies it does. This transparency builds trust and 

allows customers to make informed decisions based on 

their specific security needs. 

Third, vendors must implement secure defaults. The 

principle of "secure-by-default" dictates that the out-of-

the-box configuration of the software should be the most 

secure option. Users should have to actively choose to 

reduce their security, rather than having to actively 

choose to increase it. For example, requiring a password 

for all new meetings by default is a far more effective 

strategy than presenting it as an optional setting that users 

must discover and enable themselves. 

Finally, vendors should foster a healthy relationship with 

the security research community. This includes 

establishing bug bounty programs that reward 

researchers for responsibly disclosing vulnerabilities. 

This proactive approach turns potential adversaries into 

allies, allowing companies to identify and fix flaws 

before they can be widely exploited. The rapid, public 

response of Zoom's leadership to the crisis [5] provides a 

model for accountability that other vendors should be 

prepared to emulate. 

4.4. Implications and the Future of Virtual 

Collaboration 

The security challenges detailed in this paper are not a 

transient phenomenon tied to the unique circumstances of 

the pandemic. The shift to hybrid and remote work 

represents a permanent structural change in the global 

economy [11]. Video conferencing is now, and will 

remain, a piece of critical infrastructure as vital as email. 

Therefore, securing these platforms is a matter of long-

term economic and social stability. 

The shared responsibility model discussed here—where 

users are vigilant, organizations are proactive, and 

vendors are accountable—is the only viable path 

forward. A failure at any layer of this model undermines 

the entire structure. A secure platform can be 

compromised by a careless user, and a well-trained user 

is still at risk on an insecure platform. 

Looking ahead, the threat landscape will continue to 

evolve. Future research should focus on emerging threats, 

such as the potential for AI-driven "deepfakes" to be used 

for impersonation in video calls, or the new security and 

privacy challenges that will arise with the development 

of more immersive "metaverse" collaboration platforms. 

Quantitative studies that measure the direct impact of 

security training programs on user behavior would also 

provide immense value. Ultimately, the lessons learned 

from the turbulent, rapid adoption of video conferencing 

must inform the development and deployment of the next 

generation of collaborative tools, ensuring that the virtual 

spaces of the future are built on a foundation of security, 

privacy, and trust. 
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