


As organizations rapidly adopt hybrid work models and SaaS applications, many security 
teams have turned to Security Service Edge (SSE) solutions to enforce consistent 
access controls and data protections across distributed environments. 

Yet despite their widespread deployment, SSE platforms face mounting challenges in 
visibility, control, and effectiveness—especially at the “last mile” of user interaction 
within the browser. 

This paper is written for CISOs, security architects, and IT leaders seeking to 
understand these limitations. 

It is structured in two parts: the first explores architectural gaps in SSE design and 
operation, and the second examines real-world security use case failures—ranging from 
GenAI data leakage to shadow SaaS and browser extension threats. 

Introduction
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By reading it, readers will gain a clear 
understanding of where SSE solutions fall short, 
why these gaps persist, and how organizations 
can complement them with browser-level 

controls to achieve robust, end-to-end security.
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Executive Summary

CISO Recommendations

Augment SSE with browser-native controls to  
close last-mile security gaps.
SSE platforms lack visibility into in-browser user actions and are blind to threats 
like copy/paste of sensitive data, unauthorized file uploads, and malicious 
extensions. CISOs should deploy secure enterprise browsers or lightweight 
browser security agents on managed endpoints to gain granular, session-level 
control over user activity within SaaS and web environments.

Conduct a latency and performance audit before full SSE rollout.
Before scaling SSE across the organization, assess latency implications across 
geographies and application types. Identify performance bottlenecks introduced 
by PoP proximity, SSL decryption, and traffic inspection overhead. Where 
necessary, prioritize regional PoP placement or hybrid routing models to maintain 
acceptable user experience, especially for latency-sensitive tools like video 
conferencing or VDI.

Build a SaaS risk inventory and assess integration gaps.
Perform a full inventory of sanctioned and unsanctioned SaaS applications in 
use—including GenAI tools—and map each one against your SSE’s integration 
capabilities. For tools lacking robust API support or native visibility, develop a 
risk-based mitigation plan using browser-level controls or CASB-lite overlays  
to ensure data protection and access governance.
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Network-layer security is no longer 
enough—SSEs miss the last mile.
Despite their promise of unified protection, SSEs operate 
primarily at the network and proxy layers, leaving them blind to 
in-browser actions like copy/paste, DOM-level manipulation, or 
malicious extension activity. As enterprise workflows increasingly 
shift to the browser, this creates critical blind spots where data 
exfiltration and policy bypasses occur undetected.

#1

“Cloud-native” doesn’t mean frictionless—SSE 
deployments are anything but simple.
While SSE is marketed as a streamlined, cloud-first architecture, 
real-world deployments are fraught with complexity: SSL 
decryption, policy enforcement, integration with legacy systems, 
and troubleshooting false positives demand significant time, 
customization, and operational overhead—often offsetting the 
very efficiencies SSEs claim to deliver.

#2

Latency is still a problem—even in the cloud era.
Contrary to vendor claims of minimal performance impact, 
routing all traffic through distant PoPs for inspection introduces 
measurable latency—especially for remote users or real-time 
applications—ranging from 20 to 100+ milliseconds. For globally 
distributed teams, this undermines both user experience and 
adoption.

#3

API-based integration is a myth for most SaaS tools.
While SSE vendors advertise integration with third-party apps, 
 only a handful of mainstream SaaS platforms expose the robust 
APIs required. The majority of emerging or niche tools—particularly 
GenAI and shadow SaaS apps—lack meaningful integration 
options, resulting in fragmented visibility and weak policy 
enforcement.

#4

mailto:info%40layerxsecurity.com?subject=


Key Findings

More SSE ≠ More Visibility
Despite being marketed as comprehensive, SSE platforms are 
least effective exactly where risk is highest—at the browser 
level. From copy/paste to browser extensions, SSE solutions 
miss critical in-session user actions that drive real-world data 
leaks.

Cloud-Native ≠ Simple
Contrary to the perception that cloud-native means ease 
of deployment, SSEs are notoriously complex to implement 
and maintain, often requiring deep integrations with 
legacy infrastructure, identity systems, and multiple cloud 
enforcement points—slowing down adoption and driving  
up costs.

Centralization Undermines Performance
While SSE promises globally distributed Points of Presence, 
the centralized inspection model frequently introduces 
performance bottlenecks. Real-time applications and remote 
users suffer from latency—an issue vendors downplay but 
users consistently report.

Integrated ≠ Unified Security
SSE vendors claim deep SaaS and GenAI integrations,  
but in reality, most applications lack robust APIs for control  
or monitoring. Security policy enforcement is fragmented 
at best—leaving blind spots across emerging tools and 
shadow IT.

Identity-Aware ≠ Identity-Secure
Although SSE solutions integrate with identity providers, 
they can’t reliably detect personal account usage, session 
hijacking, or MFA bypasses happening in the browser. The 
result? A false sense of identity security while sensitive  
data walks out the door.

#1
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#5
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Background: SSE Solutions  
Are Widely Deployed but Fall 
Short in Key Areas

As organizations embrace hybrid work and cloud transformation, traditional perimeter-
based security models are no longer sufficient. A Security Service Edge (SSE) solution is 
a cloud-delivered security architecture that consolidates key security functions to protect 
users, applications, and data as they access the internet, cloud services, and private 
applications—regardless of location. 

SSE addresses this by shifting security enforcement closer to the user and application, 
using a distributed, cloud-native framework. Its main objectives are to ensure secure 
access, enforce consistent security policies, protect sensitive data, and defend against 
threats across all traffic, users, and devices. 

Core components of SSE typically include Secure Web Gateway (SWG), Cloud Access 
Security Broker (CASB), and Zero Trust Network Access (ZTNA). Together, these 
components inspect web and cloud traffic, control application access based on identity 
and context, detect risky user behavior, and prevent data exfiltration. 

SSE solutions operate by routing user traffic through Points of Presence (PoPs)  
globally, where it is decrypted (if necessary), inspected, and filtered in real time. Policies 
are enforced based on user identity, device posture, application type, and risk signals, 
enabling fine-grained access controls without routing traffic back through a  
centralized data center.

Gaps in SSE Security Coverage

Nonetheless, despite their growing adoption, Security Service Edge (SSE) solutions have 
several notable gaps that limit their effectiveness both at the architectural and functional 
levels. These gaps typically fall into two categories: architectural gaps, which are technical 
limitations inherent in the design of SSE solutions, and security gaps, which pertain to 
specific shortcomings of SSE solutions when it comes to individual security cases.

Architecturally, SSE platforms often introduce deployment complexity, especially in hybrid 
environments where consistent policy enforcement across users, locations, and devices 
becomes difficult. 

Latency is another key challenge, as routing traffic through distant cloud Points of 
Presence (PoPs) can degrade user experience—particularly for real-time applications. 
SSE’s reliance on network-layer inspection also limits its ability to handle end-to-end 
encryption, making it difficult to analyze payloads without breaking SSL/TLS, which 
introduces privacy concerns and operational friction. 

Beyond infrastructure, significant use-case-specific gaps persist. For example, in GenAI 
security, SSEs struggle to differentiate between corporate and personal AI account usage or 
monitor user prompts within encrypted sessions. In web and SaaS DLP, they often lack visibility 
into in-app activities like copy-paste or screenshot capture, and struggle with enforcing granular 
policies across diverse SaaS ecosystems. From an identity security standpoint, SSE solutions 
may not fully integrate with identity providers to enforce adaptive, context-aware controls, 
particularly for unmanaged devices. Finally, when it comes to browser extension risks, SSEs 
cannot reliably detect or block malicious extensions already installed at the browser level, as 
they operate above the endpoint and lack deep client-side visibility. 

This paper analyzes those gaps, explains their causes and implications, and discusses 
potential solutions to address those limitations.
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Part I: Architectural Gaps  
in SSE Solutions
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While Security Service Edge (SSE) solutions promise to consolidate multiple security 
functions into a unified cloud-native platform, their real-world deployment reveals a 
range of architectural gaps that limit their effectiveness. These limitations stem not 
from a lack of intent, but from foundational design choices that prioritize centralized, 
network-layer inspection over endpoint or browser-level control. 

As organizations increasingly adopt complex SaaS ecosystems, support remote 
workforces, and face evolving threats such as GenAI-enabled data leakage and 
browser-based attacks, SSE platforms often struggle to deliver the visibility, integration, 
and policy enforcement needed at the last mile. 

The following sections unpack the core architectural and operational challenges of 
SSE—from deployment complexity and latency to limited user activity visibility and 
SaaS integration constraints—highlighting why complementary technologies are often 
required to close these critical security gaps.

Gap #1  
Complex Deployment and Roll-out

Deploying Security Service Edge (SSE) solutions is inherently complex, largely due to 
their extensive integration requirements with existing IT systems, security infrastructure, 
and business operations. From a security architecture perspective, several key factors 
contribute to this complexity: 

Configuring multiple cloud and network gateways: 
SSE deployment involves precise configuration of cloud-based gateways 
and policy enforcement points that must align with enterprise security 
standards, compliance mandates, and identity management frameworks. 

SSL/TLS configurations: 
SSL/TLS traffic inspection introduces significant technical challenges, 
balancing security needs against performance considerations, privacy 
regulations, and potential user experience degradation. Integration 
complexities frequently arise due to the necessity of aligning SSE solutions 
with legacy networks and third-party technologies, including SIEM 
solutions, identity providers, and endpoint management tools. 

Security Policy Consistency: 
Another critical challenge lies in defining and maintaining highly granular 
security policies across numerous cloud-based SaaS and web applications, 
placing substantial administrative demands on security teams. 

Operational Issues: 
Common operational issues include latency impacts, potential performance 
bottlenecks, inadvertent disruptions to legitimate user activities caused by 
misconfigurations, and the difficulty in consistently enforcing policies across 
geographically dispersed environments. 

Troubleshooting these challenges can also become resource-intensive, particularly 
when addressing false positives and negatives generated by security controls. 

As a result, organizations often experience extended deployment timelines, increased 
costs, and ongoing challenges in fully achieving the intended security objectives and 
operational efficiencies from their SSE investments.

Implementation
Complexity

(configuration,
Integration,

policy management)

Implications of
SSE Implementation

Complexity

Increased Operational
Costs

• Latency and Perfomance
Degradation

• User Access Disruptions
due to Misconfigurations

• Difficulty Managing
Consistent Policies across
Distributed Environments

• Resource-intensive
Troubleshooting

• Addressing false positives
and false negatives

• Prolonged
Implementation Timelines

Extensive Configuration
Requirements

• Cloud gateways and
enforcement points

• Alignment with organizational
security policies, identity
systems, compliance

Integration with Existing
Infrastucture

• Legacy network architectures

• Third-party tools (SIEM,
identify providers, endpoint
management)

SSL/TLS Traffic Inspection

• Performance trade-offs
• Privacy considerations
• User experience impact

Granular Policy Management

• Continuous visibility and
control across multiple
SaaS/web applications

Operational
Implications

(performance issues
misconfigurations,

administrative burden)

Complexity of Implementing SSE SolutionsComplexity of Implementing SSE Solutions
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Gap #2  
Latency

Despite claims by SSE vendors, latency remains one of the critical architectural 
challenges when deploying Security Service Edge (SSE) solutions, often significantly 
impacting user experience and organizational acceptance. 

This issue primarily arises from the SSE model of routing all user traffic through 
centralized cloud-based gateways or global points of presence (PoPs), which inherently 
introduces additional transit and processing delays. 

Key reasons for this latency include the need to perform comprehensive security 
inspections, such as deep packet inspection (DPI), SSL/TLS traffic decryption, malware 
scanning, data loss prevention (DLP), and user authentication—all of which add 
measurable overhead to the end-user’s experience. 

Moreover, the geographical distance between users and SSE cloud gateways 
significantly impacts response times, particularly if organizations or users are located far 
from vendor-operated PoPs or in regions lacking robust network infrastructure. Network 
congestion and bandwidth constraints also exacerbate these latency issues, as SSE 
services require real-time processing of high volumes of network traffic. 

According to publicly available performance benchmarks, organizations using SSE 
solutions typically experience latency increases ranging from approximately 20 
milliseconds (ms) up to over 100 ms, depending on factors such as the proximity of the 
cloud gateway, the complexity of security policies, and the level of traffic inspection 
performed.

Security inspection
Processes

User Endpoint

• Users accessing
resources from
various global
locations

Local Network
Infrastructure

• Variations in
connectivity 
quality
and bandwidth
limitations

• Network
congestion during
peak usage-times

Authentication
& Authorization

• Integration with
multiple identity
providers

• Repeated
authentication
cycles due to
Zero Trust policies

Target Application
(Cloud/SaaS)

• Real-time,
latency-sensitive
applications (e.g.
VoIP, virtual
desktops,
collaboration
tools)

• SSL/TLS
Decryption

• Deep-Packet
Inspection (DPI)

• Real-time Malware
Analysis

• Data Loss
Prevention (DLP)-
scanning

Causes of Latency in SSE Deployments
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Gap #3  
Visibility into User Activity

Apart from operational challenges such as complexity and latency, SSEs have significant 
challenges of visibility into user activities within web browsing sessions. This is due to 
the architectural and technical limitations inherent to cloud-based network inspection. 

At a foundational level, SSE solutions typically function by inspecting network traffic 
at centralized enforcement points or cloud gateways, relying heavily on SSL/TLS 
decryption to analyze content. However, full visibility is often compromised when 
organizations are unable or unwilling to implement comprehensive SSL inspection, 
either due to performance degradation, compliance restrictions, privacy considerations, 
or complexities associated with certificate management and distribution. This 
incomplete visibility prevents SSE solutions from accurately identifying granular user 
interactions, such as actions performed within encrypted web applications, specific file 
downloads, uploads, form submissions, or sensitive data entry. 

Moreover, SSE solutions primarily inspect traffic at the network layer rather than the 
browser or application layer, limiting their capability to track detailed session-level 
events, particularly in modern dynamic web applications using JavaScript frameworks, 
AJAX requests, or multimedia elements. As a result, security teams may miss critical 
context or real-time details necessary to detect subtle indicators of compromise, 
unauthorized data transfers, risky user behavior, or sophisticated threats embedded 
deeply within application interactions. 

These visibility gaps not only hinder security posture assessments but also impair 
incident response effectiveness, compliance auditing, and precise policy enforcement, 
prompting organizations to seek additional solutions, such as secure enterprise 
browsers or browser extensions, to bridge these critical blind spots. 

VISIBILITY GAP CAUSESUSER ENDPOINT SECURITY CONSEQUENES

RECOMMENDED
COMPLEMENTARY SOLUTIONS

Limited SSL/TLS Inspection
• Performance degradation
• Compliance and privacy 

constraints
• Certificate management 

complexity

No In-Session Visibility
• Inability to capture detailed

session-level events
• Insufficient tracking of JavaScript,

AJAX and SPA interactions

No Direct Browser-
Level Insight
• Cannot detect activities of

third-party browser extensions
• Inability to monitor locally installed

shadow Saas applications

• Enctypted web
applications

• File uploads/
downloads

• Form submissions

• Sensitive data entry

• Browser extensions

• Shadow SaaS usage

• Missed indicators of compromise

• Undetected unauthorized data
transfers

• Poor visibility into risky user
behaviors

• Ineffective real-time threat
detection and response

• Secure enterprise browsers
• Advanced browser security

extensions
• Endpoint-level security and

activity monitoring

Visibility Challenges in See SolutionsVisibility Challenges in SSE Solutions
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Gap #4  
Limited integrations

SSE vendors often counter that they can, in fact, provide visibility and control over 
last-mile user activity via integrations with leading third-party SaaS applications, such 
as Generative AI tools, file-sharing platforms, and messaging applications. However, 
these integrations are limited and constrained due to both technical and operational 
complexities. 

Limited Availability of Integrations:
At a foundational level, only a limited subset of popular SaaS applications 
provides robust, standardized APIs or formal integration frameworks 
necessary for seamless integration with SSE platforms. This means that the 
vast majority of websites, SaaS applications, and AI tools do not provide this 
level of integration.

Inconsistent Capabilities: 
Even among those SaaS vendors that do offer integration points, the 
capabilities provided vary considerably in depth, consistency, and 
granularity—ranging from basic log retrieval to more advanced security 
controls like real-time policy enforcement or user-activity monitoring. 

Complex Integrations: 
Finally, integrating each application typically requires custom configuration, 
specific policy definitions, and ongoing maintenance, significantly adding 
complexity and operational overhead. As a result, security teams face a 
fragmented ecosystem characterized by inconsistent visibility, incomplete 
security policy enforcement, and substantial administrative burden, thereby 
limiting the overall effectiveness and practicality of leveraging SSE solutions 
for managing third-party SaaS security comprehensively.

Third-Party
SaaS Applications

• Generative AI tools

• File-sharing platforms

• Messaging and
collaboration applications

Integration Limitations

Limited Availability of
Robust APIs

• Few SaaS vendors offer

Inconsistent Capabilities
Across SaaS Providers

• Lack of standardized
integration frameworks

Sparse and Rudimentary
Integration with Emerging
Applications

• Insufficient detail for
comprehensive security
management

• Inability to manage sensitive
data leaks effectively

Technical and
Operational Complexities

Custom Configuration
Required

• Specific policy definitions
per SaaS application

• Ongoing configuration and
maintenance overhead

High Administrative Burden

• Managing multiple distinct
integrations

• Inconsistent visibility and
control across integrations

Increased Operational
Overhead

• Resource-intensive

• Reduced practicality and
effectiveness of overall
security management

SSE Integration Challenges
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Gap #5 
Enforcement Outside of the 
Organizational Perimeter

SSEs face challenges when it comes to protecting users operating outside the 
traditional organizational perimeter, largely due to architectural constraints inherent in 
network-based security approaches. 

Traditionally designed around centralized cloud gateways, SSE solutions require remote 
or mobile users’ network traffic to be routed through these inspection points, typically 
via VPN clients, proxies, or explicit endpoint agents. This approach can introduce 
complexities such as latency issues, inconsistent user experiences, and difficulties 
in maintaining seamless connectivity, particularly in regions with limited network 
infrastructure or during periods of heavy network congestion. 

Furthermore, enforcing consistent security policies on remote endpoints becomes 
challenging, as off-network users might bypass these centralized gateways 
unintentionally or intentionally, leading to gaps in security coverage. 

Challenges of SSE in Securing Users
Outside the Organizational Perimeter

Remote and Mobile Users

Impact

Users working from home, public 
working or remote locations

• Diminished protective capabilities
of SSE for remote and hybrid workers

• Increased vulnerability to endpoint-
based threats and compromised security
posture

Architectural Contralized SSE

Security Policy
Enforcement-Gaps

Centralized Cloud Gateways
Traffic routed via VPN, proxies

or endpoint agents

Difficulty enforcing consistent policies
on remote endpoints

Reduced visibility and control
over remote traffic

Connectivity and
Performance issues

Latency and performance-degradation
Inconsistent user expereience

Challenges in maintaining reliable
connectivity

Network congestion in
certain regions

Endpoint-based
Threats

Malicious browser extensions
Unauthorized software installations

Local malware undetectable
through network-based

inspection

Challenges of SSE in Securing Users Outside 
the Organizational Perimeter

The Bottom Line: 
Last-Mile Control Gaps

Due to their reliance on network-layer inspection rather than direct control at the 
browser or endpoint level, SSE solutions exhibit severe limitations in providing granular 
“last-mile” controls over user web activity. 

These limitations exist because SSE platforms typically inspect and enforce  
policies on traffic transmitted through centralized cloud gateways, a model that 
inherently lacks visibility and control over local, browser-based actions performed by 
users. Consequently, SSE solutions struggle to manage user behaviors such as copying 
and pasting sensitive information between applications or browser tabs, uploading 
or downloading files from web applications that employ client-side encryption or 
proprietary transfer protocols, and interactions facilitated by locally installed browser 
extensions that operate entirely within the user’s endpoint. 

Additionally, SSE platforms have limited ability to enforce fine-grained access or 
 login controls within individual websites, since they often cannot intercept or influence 
client-side authentication flows once established. This architectural gap leaves critical 
blind spots where data leakage or unauthorized actions can occur, highlighting why 
activities like manipulating content within the browser, managing interactions with 
shadow SaaS applications, or controlling the installation and behavior of potentially 
malicious browser extensions frequently remain unaddressed by SSE solutions. 

To close these security gaps, organizations often need complementary endpoint-
focused solutions, such as secure enterprise browsers or advanced browser security 
extensions, to enforce robust, last-mile security policies directly at the user’s  
browser level.

User Endpoint Activities
(Browser-Level)

• Copy/paste actions
between tabs and
applications

• File uploads/downloads

• Browser excension
interactions

• Authentication and login
controls

• Shadow SaaS application
interactions

Architectural Gaps
in SSE Solutions

• Network-layer only
inspection
Centralized cloud gateway
Lack of direct endpoint or
browser control

• No visibility or influence
over client-side browser
actions
Client-side encrypted
communications
Local authentification
sessions
Browser-based content
manipulation

Consequences
of Gaps

• Potential for data leakage
(via copy/paste,
downloads)

• Unauthorized actions
going undetected

• Limited enforcement
of granular security
policies

• Inability to prevent or
detect malicious browser
extensions

SSE Gateway
(Centralized inspection)

Potential bypass of centralized 
gateways
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Part II: SSE Security Gaps 
by Use Case
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Whereas the previous section focused on the architectural challenges of SSE solutions 
the their limitation from a technical standpoint, this section focuses on specific security 
use cases, and the implications of these gaps in covering them.

The following breakdown examines these critical coverage gaps across key domains 
such as GenAI data leakage, web and SaaS data protection, shadow SaaS control, 
identity governance, defense against web vulnerabilities, and browser extension 
threats—highlighting why reliance on SSE alone can leave organizations exposed.

Use Case #1  
Preventing GenAI Data Leakage

GenAI tools are used by every organization in every industry, but SSE solutions face 
significant challenges when it comes to protecting against data leakage through GenAI 
tools like ChatGPT, Claude, and Deepseek. 

The first major gap lies in controlling access to unsanctioned GenAI websites: while SSE 
platforms can block or allow domains based on policies, many GenAI tools are hosted 
on shared infrastructure or can quickly spin up new instances, making domain-based 
controls brittle and easy to circumvent. Even when access is allowed, SSEs generally 
lack the ability to enforce differentiated policies based on account type—meaning they 
cannot reliably distinguish between corporate and personal accounts accessing the 
same GenAI service. A user logged into ChatGPT with a personal Gmail account, for 
instance, may operate outside the bounds of corporate governance without the SSE 
detecting or preventing it. 

Secondly, SSE solutions are fundamentally limited in their visibility into what users are 
actually typing into GenAI tools. Since most SSEs inspect traffic at the HTTP request or 
network layer, they can detect that a POST request is being made but cannot see the 
granular prompt or payload content unless SSL decryption is in place—and even then, 
analysis is limited by the nature of encrypted traffic patterns and endpoint behaviors. 

Finally, last-mile enforcement—such as preventing a user from pasting sensitive source 
code or confidential IP into an AI tool’s input box—is outside the scope of network-layer 
SSE controls. These actions occur inside the browser at the user session level, which the 
SSE cannot monitor or intercept. 

The implication is that organizations relying solely on SSE are vulnerable to inadvertent 
or malicious leakage of sensitive data into external GenAI models, with no reliable 
mechanism for detection, auditing, or containment. 

Gaps of SSE Solutions in Preventing Data 
Leakage in GenAl Tools

SSE
Solution

Access to unsanctioned
GenAI websites

Domain-based controls can be bypassed

Access by non-corporate accounts
Cannot distinguish between corporate

and personal use

No visibility into individual
prompts or data

Lacks visibility at the propmpt level
GenAI Tools

Gaps of SSE Solutions in Preventing
Data Leakage in GenAI Tools
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Use Case #2 
Web/SaaS Data Protection

Despite SSE solutions’ claim to offer integrated Data Leakage Prevention (DLP) 
capabilities, their actual effectiveness is limited by several architectural constraints. 

First, SSE DLP engines operate predominantly at the network or proxy level, meaning 
they can only inspect and control file uploads, downloads, and data flows when they 
traverse the network path the SSE is monitoring. This creates immediate gaps for 
websites and SaaS platforms that are either not integrated with the SSE vendor’s 
application catalog or that do not expose full APIs for data control—limiting enforcement 
to a handful of major services like Microsoft 365, Google Drive, or Salesforce. For all 
other websites, especially niche SaaS platforms or newly emerging tools, file movement 
often proceeds unchecked.

Beyond file-based activities, SSE solutions struggle significantly with fileless data 
actions that happen entirely within the browser session itself, such as copy/paste 
operations, text input into web forms, drag-and-drop movements, or screen captures. 
These activities are invisible to a network-layer solution because no distinct file transfer 
occurs across the network boundary; the data is manipulated directly in the browser 
memory or DOM. As a result, users can easily exfiltrate sensitive data by pasting it 
into an unsanctioned application, submitting it via forms, or even transferring it across 
personal cloud accounts—all without triggering SSE DLP policies. 

The implications are serious: organizations relying solely on SSE for DLP have blind 
spots that expose them to undetected data exfiltration, regulatory noncompliance, and 
insider risk, particularly as more work activities shift into browser-based environments 
where traditional network control points have diminishing visibility and enforcement 
power. 

Use Case #3 
Shadow SaaS Discovery and Enforcement

While SSE solutions offer baseline visibility into sanctioned SaaS usage, they fall short in 
addressing the full spectrum of SaaS-related risks—particularly in the areas of shadow 
SaaS, last-mile enforcement, and control over personal access. 

Shadow SaaS—applications adopted by employees without IT approval—often bypass 
SSE entirely, especially when accessed via unmanaged devices or through personal 
browser profiles. Even on managed endpoints, SSE tools depend heavily on known 
domains or predefined application catalogs, which are inadequate for identifying 
obscure, newly launched, or deliberately disguised services. 

In addition, enforcing granular policies at the last mile—such as blocking sensitive file 
uploads, restricting copy/paste actions, or controlling OAuth authorization—is outside 
the operational scope of most SSEs. These platforms inspect traffic at the network or 
proxy level, but lack visibility into in-browser user actions and page-level context. 

Compounding the issue is the limited and inconsistent nature of integrations with SaaS 
applications. SSE vendors often rely on APIs or formal integrations provided by major 
platforms (e.g., Microsoft 365, Google Workspace), but most SaaS providers don’t 
expose the necessary APIs—or only do so partially—resulting in uneven coverage 
across the application landscape. 

Finally, distinguishing between corporate and personal accounts accessing the same 
SaaS platform (e.g., Dropbox or Gmail) remains a persistent challenge. Without browser-
level identity context, SSE solutions struggle to enforce differential access controls, 
often leading to over-permissiveness or user friction. 

These architectural limitations make SSE 
insufficient on its own for comprehensive SaaS 
security, necessitating endpoint- or browser-
native solutions that operate within the 

application layer itself.
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Use Case #4 
Identity Security & Governance

Moving to a SaaS-based world invariably leads to the establishment of hidden SaaS 
identities that fall outside the realm of control of organizational IAM system. However, 
SSE solutions present notable limitations when it comes to identity security, particularly 
when it comes to discovering and enforcing security controls on those ‘hidden’ 
identities. 

SSEs typically integrate with corporate SSO providers to enforce identity-aware access 
policies for sanctioned applications, but their visibility rapidly degrades when users 
authenticate using non-corporate or unmanaged identities—such as personal Gmail, 
LinkedIn, or social media logins—or when users access applications that are not 
federated through corporate SSO. 

Without the ability to monitor identity authentication flows inside the browser, SSEs 
cannot reliably detect or control when users fall back to personal accounts to access 
sensitive resources, potentially bypassing corporate policies entirely. 

Moreover, SSEs have no native capabilities for managing or enforcing password policies, 
multi-factor authentication (MFA), or identity lifecycle governance; they must defer to 
external identity providers (IdPs) for those functions, creating a fragmented control 
model. Enforcement of SSO itself is also limited: if a SaaS application allows both SSO 
and direct username/password logins, users may still access their accounts through 
unsanctioned pathways unless additional controls—often beyond SSE’s reach—are 
deployed. 

Further complicating the landscape, SSEs lack visibility into session hijacking, 
credential stuffing, and other sophisticated identity attacks that occur at the browser 
or application layer after the initial authentication has succeeded. The implication of 
these gaps is significant: organizations relying solely on SSE may have a false sense 
of identity security while users operate with unmanaged, personal, or compromised 
identities in critical cloud environments, leading to heightened risks of data exposure, 
compliance violations, and unauthorized access. 

Use Case #5 
Protection Against Web Vulnerabilities
SSEs protect user browsing activity primarily through Secure Web Gateway (SWG) 
components, which filter all outbound user activity, and Cloud Firewalls that filter 
inbound traffic. Nonetheless, SSE solutions face critical limitations when it comes to 
protecting users against web-based vulnerabilities and phishing attacks. 

These gaps stem primarily from a lack of granular visibility into the actual user session 
within the browser and an overreliance on network-level signals—like domain reputation 
or URL categorization—which can be easily bypassed by sophisticated threat actors. 
Such tactics include:

In-session User Activities
SSE tools typically inspect traffic at the network or proxy layer, which 
leaves them blind to dynamic, in-session behaviors and threats that only 
materialize once a page is fully rendered in the browser. As a result, they 
often fail to detect zero-day web vulnerabilities that exploit unpatched 
front-end components, since such exploits don’t yet appear in known threat 
intelligence feeds. 

Malicious Pages Hosted on Legitimate Hosting Platforms
Similarly, SSEs struggle with phishing pages hosted on legitimate 
cloud platforms or generic web hosting services, which can have clean 
reputations but serve malicious content. SWG components will typically 
verify the reputation of the Top Level Domain (TLD) of the malicious page, 
and once they see it has a high reputation score, will allow it through.

Embedded Code Elements
They are also ineffective against obfuscated threats embedded within 
legitimate-looking pages, such as rogue JavaScript, malicious iFrames, 
or HTML smuggling techniques that hide payloads in seemingly benign 
components until after delivery. 

These blind spots make SSE insufficient as a standalone defense against modern 
browser-based threats, particularly as attackers continue to exploit session-level 
visibility gaps and content-level evasions.

Key Identity Security
Gaps in SSE Solutions

Visibility into
Non-Corporate and
Non-SSO identities

Password and
Identity Security

Governance

SSO
Enforcement

Limited Detection
of Unmanaged

Accounts

Reliance
on External Identity

Providers

Insufficient Control
Over Application
Authentification
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Use Case #6 
Protection From Malicious Browser Extensions

Finally, one of the most concerning blind spots in SSE solutions is their inability to 
effectively protect against malicious or risky browser extensions. Such extensions 
operate entirely within the browser’s local environment and often have deep access to 
web session data, including cookies, credentials, form inputs, and clipboard contents—
making them a prime vector for data exfiltration and user surveillance. However, SSE 
platforms, by design, operate at the network layer or through secured web gateways, and 
therefore have no native visibility into the browser’s extension inventory:

No Visibility of Browser Extension Inventory: 
SSEs cannot see what extensions are installed, what permissions those 
extensions have, or how they behave during a user session. This lack of 
inventory visibility means SSE solutions are blind to risky or unauthorized 
tools that users may have installed themselves, including extensions that 
appear benign but update silently to include malicious capabilities. 

Inability to Block Risky Extensions: 
SSE solutions cannot reliably prevent the installation of new extensions, 
as this is a function controlled by the browser and underlying endpoint 
policies—not by network traffic inspection. 

No Control Over Browser Extension Communications: 
Even more critically, extensions can initiate background communications—
such as beaconing to external servers, posting collected data, or pulling 
configuration payloads—using encrypted channels or domain fronting, which 
easily bypass network-level detection. SSEs are ill-equipped to block or 
even detect these communications, particularly if they are routed through 
seemingly legitimate or unclassified domains. 

As a result, malicious extensions can act as persistent, invisible data leakage agents 
within the browser, beyond the reach of traditional SSE enforcement. 

Visibility
into Inventory of

Existing Extensions

Preventing
Installation of New
Malicious or Risky

Extensions

Preventing External
Communications

by Extensions

Limited Insight
into Installed

Browser Extensions

Lack of Controls
Over Extensions

Installation

Inability to Block
Unauthorized

Websites, Domains
or IPs

The Bottom Line: As User Activity Moves  
to the Browser, SSEs Fall Short

While Security Service Edge (SSE) platforms promise unified protection across web, 
SaaS, and private application access, their effectiveness breaks down when it comes 
to securing specific, high-risk use cases in the modern enterprise environment. This is 
not due to lack of intent, but rather rooted in architectural limitations inherent to SSE’s 
network- and proxy-centric design. 

As more user activity shifts to the browser and as threats become increasingly 
contextual—based on identity, in-session behavior, and client-side actions—SSE 
solutions lack the granularity and control needed to enforce security at the last mile. 

Security Use Case Key Gaps in SSE Solutions

Preventing GenAI  
Data Leakage

•	 Inability to distinguish between personal and 
corporate accounts accessing GenAI tools. 

•	 Domain-based access controls are brittle due to 
shared infrastructure and fast-changing domains. 

•	 Cannot inspect user input in GenAI tools without 
invasive SSL decryption. 

•	 No visibility or control over in-browser actions  
like copy/paste into AI input fields.

Web/SaaS 
Data Protection

•	  DLP coverage limited to known file transfers over 
monitored network paths. 

•	 Blind to fileless actions (e.g., copy/paste, form 
input, drag-and-drop) within the browser. 

•	 No control over screen captures or intra-browser 
data movement. 

•	 High risk of undetected data exfiltration via 
unsanctioned or niche SaaS tools.

Shadow  
SaaS Discovery and 

Enforcement

•	 Reliant on known domain catalogs—ineffective for 
obscure or new apps. 

•	 No in-browser visibility to detect unauthorized app 
usage or enforce granular controls. 

•	 Inability to differentiate personal vs. corporate 
accounts on shared platforms. 

•	 Inconsistent API integrations limit enforcement 
across the SaaS landscape.

 Identity Security & 
Governance

•	 Fails to detect logins with unmanaged or personal 
identities. 

•	 No enforcement of password policies, MFA, or 
lifecycle controls—relies on external IdPs. 

•	 Cannot enforce SSO-only access when SaaS apps 
allow alternate login paths. 

•	 Blind to post-login identity threats like session 
hijacking or credential misuse.

Protection Against 
Web Vulnerabilities

•	 Network-layer inspection misses dynamic threats 
rendered inside the browser. 

•	 Overreliance on URL/domain reputation—
ineffective against legitimate-looking malicious 
pages. 

•	 Cannot detect threats hidden in scripts, iFrames,  
or HTML smuggling techniques. 

•	 Lacks visibility into zero-day or in-session  
web exploits.

Protection From  
Malicious Browser 

Extensions

•	 No visibility into installed extensions or their 
behavior. 

•	 Cannot block risky extensions or control their 
installation. 

•	 Blind to extension-initiated communications, 
especially if encrypted or disguised. 

•	 Extensions can exfiltrate data or act as spyware 
without detection by SSE.
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Recommendations

To effectively bridge the architectural and functional gaps inherent in 
SSE deployments—particularly in enforcing granular, last-mile security 
controls—organizations must augment their SSE strategies with browser-
level enforcement mechanisms. This is where secure Enterprise Browsers 
and Enterprise Browser Extensions emerge as critical components of a 
modern security architecture. 

This provides unmatched visibility and control over in-session behaviors 
such as copy/paste, form submissions, shadow SaaS activity, credential 
reuse, and GenAI tool usage—areas where SSEs lack depth due to 
encryption limitations, fragmented integrations, or endpoint invisibility. 

Enterprise Browsers offer a controlled, hardened environment with built-
in DLP, identity governance, and extension management capabilities, 
while Enterprise Browser Extensions allow organizations to retrofit these 
capabilities onto existing browser infrastructure with less disruption. Both 
options deliver enforcement that is identity-aware, context-sensitive, and 
application-resident, enabling security teams to block risky behaviors, 
prevent data exfiltration, and detect misuse in real time—regardless of the 
device, network path, or user location. 

Finally, because they operate within the browser, these solutions do not 
introduce the latency or operational friction typical of SSE architectures, 
making them ideal for securing remote and hybrid workforces. 
Implementing browser-level controls is therefore not just a tactical 
supplement—it is a strategic necessity to achieve full-spectrum coverage 
in today’s browser-first enterprise landscape.
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Browser
Controls

Reduced Deployment Complexity

Lower Latency

Granular Visibility

Extended SaaS Control

Unlike SSE platforms, which rely on network- 
level inspection and centralized policy enforcement 
through network PoPs, browser-native controls 
operate directly at the user’s point of interaction 

with web applications. 
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The All-in-One AI & Browser 
Security Platform
LayerX agentless AI & browser security platform protects enterprises against the most critical AI, 
SaaS, web and data leakage risks across any browser, application, device and identity, with no impact 
on user experience

Integrates with All Commercial, AI and Enterprise Browsers

Delivered as an Enterprise Browser Extension, LayerX offers the most comprehensive 
visibility and enforcement capabilities over Al and Browsing risks, including:

The LayerX Security Platform

Al Misuse 

Prevention
Protect against prompt injection, 
compliance violations, and more

Al Browsers 

Protection
Protect Al browsers against 
attack and exploitation

Al Response 

Validation
Ensure Al response validity and 
data security

Shadow AI
Discovery
Discover and enforce security 
guardrails on all Al apps

GenAI DLP
Prevent leakage of sensitive data 
on Al tools

Al Access Control
Restrict user access to 
unsanctioned Al tools or accounts

Al Usage Security

Web/SaaS DLP & 
Insider Threat
Prevent data leakage across all 
web channels

Browser Extension 
Management
Detect and block risky browser 
extensions on any browser

Shadow SaaS & SaaS 
Security
Discover 'shadow' SaaS and 
enforce Saas security controls

Safe Browsing
Protect all browsing activity 
against web exploits

SaaS Identity Protection
Discover and secure corporate 
and personal SaaS identities

Al Browsers Protection
Protect Al browsers against 
attack and exploitation

Enterprise Browser Security
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