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Executive Summary

In the rapidly evolving landscape of cybersecurity, email
security has emerged as a cornerstone of organizational
defense, demanding significant attention from Chief
Information Security Officers (CISOs).

The advent of artificial intelligence (Al) has fundamentally
altered the threat landscape, presenting both challenges
and opportunities that CISOs must carefully consider.

The significance of email security cannot be overstated.
Consider this striking fact: nearly one in two security
incidents have a direct/indirect link to an organization's
email security posture. This statistic underscores the
critical role email plays not just as a communication tool,
but as a potential vulnerability in an organization's
defenses. Email serves as the backbone of modern
business operations, a repository of sensitive
information, and a reflection of organizational identity.
Its compromise can have far-reaching consequences
beyond just data loss.

The integration of Al into the cybercriminal toolkit has
dramatically shifted the balance of power.
Today's Al-enhanced phishing campaigns demonstrate

more sophistication, better adaptability, and speed. These
evolving threats can now respond to new security
measures at an alarming rate, often within minutes rather
than hours or days. This rapid evolution poses a
significant challenge to traditional email security
measures, which may struggle to keep pace with such
dynamic threats.

The polymorphic nature of Al-enabled attacks presents a
particularly complex problem.

These threats can mutate and evolve in ways that often
by-pass conventional detection methods, exposing the
limitations of traditional email security tools. As a result,
many organizations find themselves increasingly
vulnerable despite their existing security investments.

Inlight of these challenges, the cybersecurity community
is exploring new approaches to email security.

Al-native security architectures represent one promising
avenue, offering the potential for more adaptive and
predictive defense mechanisms. These systems aim to
leverage the power of Al not just for threat detection, but
for holistic security analysis and response.

As CISOs navigate this changing landscape, they face
critical decisions about how to evolve their email
security strategies.

The imperative is clear: current approaches may no
longer suffice in the face of Al-enhanced threats.
However, the path forward requires careful
consideration of emerging technologies, organizational
needs, and the ever-changing threat landscape.

The future of email security - and by extension,
organizational cybersecurity -

will likely be shaped by how effectively we can harness Al
and other advanced technologies to create more resilient
defense systems.

As we stand at this critical juncture, the decisions made
by CISOs today will play a crucial role in shaping the
security posture of their organizations for years to come.
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Email as Critical
Infrastructure

Email is not just a communication tool; it forms the
backbone of modern business operations. As a critical
infrastructure, email plays a vital role in business
continuity, serving as the primary means of both internal
and external communication.

Disruptions to email services can severely impact
operations, decision-making, and customer relations.
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e Email plays a vital role in business continuity, serving as the primary means of both internal and external
communication.

® Email servers act as de facto data repositories, holding sensitive business information, intellectual property,
and confidential communications.

e Many industries require email retention for regulatory compliance (e.g., HIPAA, GDPR, SOX, DPDP).
e Many business processes and workflows are initiated, managed, or documented through email.

e Integration with other business tools, such as CRM and project management systems, often relies on email
as a central hub.

“Email is the only infra that cuts across all cybersecurity pillars of an

organization and it has all contextual information that is valuable to an attacker.”
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Email's Deep Link
to Identity

Email addresses have become a fundamental aspect of digital
identity. They often serve as the primary identifier for user accounts
across various services, with password resets and multi-factor
authentication frequently relying on email verification. Professional
email addresses are often tied to an individual's role and authority
within an organization, with email signatures acting as digital
business cards.

Many Single Sign-0n (SSO) systems use email addresses as the
primary user identifier, linking email identity to access across
multiple services. Furthermore, email domains are tied to
organizational identity and reputation, with email authentication
protocols like SPF, DKIM, and DMARC linking email to organizational
trust worthiness.

<=

Organizational
Context and Email

Email systems contain and reflect the structure and operations of an
organization. Email groups and distribution lists often mirror the
organizational hierarchy, with access rights and permissions
frequently reflecting roles and responsibilities.

Email communications provide a map of internal collaborations and
external business relationships, with metadata revealing patterns of
communication and influence within an organization.

Email traffic patterns can indicate business hours, peak activity
periods, and operational rhythms. Out-of-office messages and email
signatures often contain valuable organizational context, providing
insights into the company's structure and operations.



Linkage to Other
Infrastructure

Email is deeply integrated with other critical IT infrastructure.
Email systems often integrate with Active Directory or other LDAP
services, linking email to broader identity and access
management systems. Integration with cloud storage,
collaboration tools, and productivity suites makes email a
gateway to other cloud-based assets.

Email security solutions often integrate with broader security
ecosystems, including SIEM, SOAR, and EDR platforms. Email
servers and services are critical components of an organization's
network architecture, with email traffic patterns impacting
network performance and security monitoring.

Email Security Posture as a
Reflection of Overall Security

The state of an organization's email security is often indicative of its overall security posture.
Advanced email security measures, such as DMARC enforcement and Al-powered threat
detection, often indicate a more mature overall security program. The effectiveness of email
security awareness programs often reflects the overall security culture of an organization.
An organization's ability to detect and respond to email-based threats often mirrors its
broader incident response capabilities. The level of investment in email security often
correlates with overall cybersecurity investment and prioritization. Email security policies
and compliance often reflect an organization's broader approach to governance and risk
management.

The patching and maintenance of email systems often indicate the overall effectiveness of
vulnerability management processes. Cyber insurance providers increasingly consider an
organization's email security posture when determining premiums and coverage, assessing
it as a key factor in overall cyber risk.

Given the critical nature of email infrastructure, its deep links to identity and organizational
context, and its integration with other systems, it's clear that email security is not just about
protecting a communication channel. It's about safequarding a core business asset that
touches nearly every aspect of an organization's operations and security. As such, the
strength of an organization's email security posture is often a key indicator of its overall
cybersecurity maturity and resilience.



Cyber Insurance Considerations:

Implementation of multi-factor authentication for email access

Use of email authentication protocols (SPF, DKIM, DMARC)

Reqular security awareness training focused on email-based threats

Deployment of advanced email threat protection solutions

Incident response plans specifically addressing email-based attacks

Insurance providers may require detailed information about email security practices during the underwriting process.
Some insurers offer incentives or premium discounts for organizations that demonstrate robust email security measures.

In the event of a claim, the organization's email security practices will be scrutinized, potentially affecting claim payouts.

Email security guide for the Al era
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Email remains one of the most prevalent and dangerous attack vectors in the cybersecurity landscape, both
globally and in India.

As a ubiquitous communication tool, email serves as a primary gateway for cyber attackers to infiltrate
organizations of all sizes across every industry. According to the Cybersecurity and Infrastructure Security
Agency (CISA), email-based attacks are involved in more than 90% of all successful cyber attacks[1]. This
global trend is mirrored in India, where the Computer Emergency Response Team (CERT-In) reported a
significant increase in phishing attacks, with over 5.23 lakh phishing incidents in 2022 alone.

“Scale-wise 1 1in 2 security incidents have direct or indirect

linkage to email security posture - that’s how important email security 1s”



/7

Scale of Email
Incidents

To give a perspective of scale of email security
incidents - The Verizon DBIR is based on
real-world data from 86 countries, covering
16,312 security incidents and 5,199 confirmed
data breaches, provides a good overview.

It is estimated that 46% of the incidents - email
had a role to play (check the following section

on classifying email-based threats)
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This data-point is corroborated by the nature of security tickets that the SoC teams work on - 20% is directly related to email, there is a significant portion of email facilitated attacks

caught by end-point security. (Source: Ticket Analysis of SoC Teams)

25%

35%

20%
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Impact of the Attacks

The financial impact of these email-based threats on
Indian organizations is substantial. According to a
report, the average cost of a data breach in India
reached %17.6 crore (approximately $2.1 million)in 2022,
a6.6% increase from the previous year[ 3]. A significant
portion of these breaches were initiated through
email-based attacks. Phishing was the most expensive
initial attack vector, costing Indian companies an
average of %18.5 crore per incident for large
enterprises[3].

The Reserve Bank of India (RBI) has highlighted the
critical role of email security in preventing financial
fraud, noting that a significant portion of
banking-related cyber incidents start with phishing
emails[4]. In the financial year 2021-22, Indian banks

reported 9,103 cases of fraud involving cards or internet
transactions, many of which were initiated through
deceptive emails, resulting in a total loss of ¥155.9
crore[4].

The Data Security Council of India (DSCI) has
emphasized that email-based attacks, particularly
phishing and business email compromise (BEC), are
among the top cybersecurity concerns for Indian
businesses[5]. The DSCI report estimated that
cybercrime cost India approximately %1.25 lakh crore in
2019, with a significant portion attributed to
email-based threats[5].

The scale of the threat is further illustrated by global
studies, such as Verizon's finding that 94% of malware is
delivered via email[6]. CERT-In has observed a similar

pattern, with email being a primary vector for malware
distribution and data breaches[ 2].

Not all incidents carry the same impact in Email
Security, the following matrix is a representation of
scale of incidents vs. impact of incidents.



100 High Volume, Low Impact: Spam
occupies this quadrant. While the
volume is extremely high, the impact

of individual spam emails is generally

75 t low.
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threat with potentially significant
consequences.

1

|

| Medium Volume, High Impact: Malware
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Average Impact of Attack

attacks can have severe impacts.

Low Volume, Very High Impact: BEC

and Account Takeover are in this

0 25 50 75 100 quadrant. These attacks are less

Low frequent but can be devastatingly

Volume of Attacks

costly when successful.

. Account Takeover BEC . Malware . Phishing . Spam
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Categories of
Email-based Threats

To better understand the email threat landscape, we can categorize
email-based threats into three main categories:

1. Email Delivery Threats
2. Email Infrastructure Attacks
3. Email Facilitated Attacks

Understanding these categories and tactics helps organizations develop
comprehensive email security strategies that address the full spectrum
of email-based threats.

(Note: The following table covers a sample representation of specific
threats, not exhaustive)
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Email Delivery Threats

Email Infrastructure Attacks

Email-Facilitated Attacks

Malware Distribution

Ransomware
Trojans

Spyware

Account Takeover

Brute force attacks
Password spraying

Business Email Compromise (BEC)

Fraudulent wire transfers
Invoice manipulation

Vendor Email Compromise

Phishing and Social Engineering

Credential Harvesting
CEO Fraud

Malicious URL Distribution

Man-in-the-Middle (MitM) Attacks

Email interception

SSL stripping

Reputation Attacks
Domain spoofing
Brand impersonation

Advanced Persistent Threats (APTs)

Spear-phishing

Zero-day exploits

Email security guide for the Al era

Email Server Exploits
Vulnerability exploitation

Denial of Service (DoS) attacks

Data Exfiltration
Unauthorized access to email accounts
Insider threats

Email Encryption Attacks
Cryptanalysis attempts
Misconfiguration exploitation

Conversation Hijacking
Thread hijacking
Reply-chain attacks

Coordinated Disinformation Campaigns
Mass email campaigns
Targeted influence operations

Extortion and Blackmail
Sextortion scams
Ransomware threats

Industrial Espionage
Long-term email monitoring
Intellectual property theft
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Email Delivery Threats

Email Delivery Threats refer to attacks where email is used as a
vehicle to deliver malicious content or initiate harmful actions. In
these scenarios, the email itself is the carrier of the threat.

1.  How attackers use these tactics:

Malware Distribution: Attackers attach malicious files or include links
to malicious websites in emails. When the recipient opens the
attachment or clicks the link, malware is installed on their system. For
example, a ransomware attack might start with an email containing
an infected PDF file.

2. Phishing and Social Engineering:

These attacks use deception to trick recipients into revealing
sensitive information or taking harmful actions. For instance, a
phishing email might impersonate a bank, asking the recipient to
"verify" their account details by clicking a link that leads to a fake login

page.

3. Advanced Persistent Threats (APTs):

These are sophisticated, targeted attacks often aimed at high-value
targets. Attackers might use spear-phishing emails tailored to
specific individuals, or exploit zero-day vulnerabilities through
carefully crafted email content.

Email Infrastructure Attacks

Email Infrastructure Attacks target the email system itself or the information it contains. These
attacks aim to compromise the confidentiality, integrity, or availability of email services and data.

1. How attackers use these tactics:

Account Takeover: Attackers attempt to gain unauthorized access to email accounts, often
through brute force attacks (trying many password combinations) or password spraying (using
common passwords across many accounts).

2. Man-in-the-Middle (MitM) Attacks:
These involve intercepting email communications, potentially allowing attackers to read, modify,
or inject malicious content into legitimate email conversations.

3. Email Server Exploits:

Attackers target vulnerabilities in email server software to gain unauthorized access or disrupt
services. This could involve exploiting unpatched security flaws or launching Denial of Service
(DoS) attacks to overwhelm email servers.

4, Data Exfiltration:

Once access is gained to email accounts or servers, attackers may steal sensitive data. This could
be through unauthorized access to accounts or by exploiting insider threats (employees with
legitimate access misusing their privileges).

5. Email Encryption Attacks: These involve attempts to bypass or break email encryption, either
through cryptanalysis (trying to break the encryption algorithmically) or by exploiting
misconfigurations in encryption settings.



Email-Facilitated Attacks

Email-Facilitated Attacks use email as a tool to enable or enhance
other types of cyber attacks. These attacks often leverage the trust
associated with email communications to manipulate individuals or
organizations.

1. How attackers use these tactics:

Business Email Compromise (BEC): Attackers impersonate
executives or trusted partners to trick employees into transferring
funds or sharing sensitive information. For example, an attacker
might send an email pretending to be the CEO, asking the finance
department to make an urgent wire transfer.

2. Reputation Attacks:

These involve damaging an organization's reputation by sending
malicious emails that appear to come from them. This could involve
domain spoofing (making emails appear to come from a legitimate
domain) or brand impersonation in phishing campaigns.

3. Conversation/ Thread Hijacking:

Attackers insert themselves into ongoing email threads or reply
chains, often after compromising one participant's account. They
then use the established context and trust to spread malware or
solicit sensitive information.

4. Coordinated Disinformation Campaigns:

Email is used as part of larger disinformation efforts, either through
mass email campaigns spreading false information or targeted
emails to key individuals to influence decision-making.

5. Extortion and Blackmail:

Attackers use email to deliver threats or extortion demands. This
could involve sextortion scams (claiming to have compromising
information) or ransomware threats (threatening to release stolen
data unless a ransom is paid).

6. Industrial Espionage:

Email systems are targeted for long-term monitoring to gather
competitive intelligence or steal intellectual property. This often
involves persistent access to email accounts or servers over an
extended period.
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Evolution of Email Threats vs. Infrastructure Development

« Key Developments

Early Threats

First email sent
First recorded spam email

Melissa virus, one of
the first major email-borne
threats

Sophistication &
Monetization

ILOVEYOU worm infects
millions

Phishing attacks become
prevalent

Emotet banking Trojan
first detected

Image-based spam emerges

Targeted spear-phishing
increases

Advanced Persistent
Threats & Ransomware

Cryptolocker ransomware
appears

Business Email Compromise
(BEC) scams gain prominence

OAuth-based attacks targeting
cloud email services increase

Al-Driven Attacks
& Defense

DeepFake technology used in
sophisticated phishing

Al-powered attacks and
defenses become more prevalent

Supply chain attacks (like
SolarWinds) highlight new risks

This timeline illustrates the evolution of email-based threats from simple spam and viruses to sophisticated, Al-driven attacks. It also shows how attack motivations have shifted from
vandalism to profit-driven schemes and state-sponsored operations. (Note: the examples provided are not exhaustive)



Key Trends in Email Infrastructure Evolution:

On-Premises to Cloud: Shift from self-hosted email servers to cloud-based email services.
Authentication Protocols: Development and adoption of SPF, DKIM, and BMARC to combat email spoofing and phishing.
Integrated Security: Movement from standalone email security appliances to cloud-native, integrated security solutions.

Email Encryption Standards: Adoption and evolution of end-to-end encryption standards such as PGP (Pretty Good Privacy) and S/MIME

(Secure/Multipurpose Internet Mail Extensions) for enhanced email security and privacy.

AI/ML Integration: Increasing use of artificial intelligence and machine learning in both email services and security solutions.
Mobile Optimization: Evolution of email infrastructure to support mobile-first user experiences.

API-Centric Approach: Growth of API-based email security solutions that integrate directly with cloud email platforms.
Compliance Features: Development of built-in compliance and data governance features in email platforms.

Zero Trust: Adoption of Zero Trust principles in email security architectures.

This timeline illustrates how the evolution of email infrastructure has both responded to and sometimes inadvertently enabled new types of email-based threats. As email
moved from on-premises to the cloud, it offered new opportunities for both attackers and defenders. Cloud-based email services have led to more robust, Al-driven
security measures, but have also opened up new attack vectors related to cloud misconfigurations and OAuth-based attacks. The ongoing shift in infrastructure
continues to shape the email threat landscape, necessitating continuous adaptation of security strategies.

Email security guide for the Al era
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36
Impact of Al on Email Threats

Machine learning had its roots in Email Security with spam classification as the first major use-case. Artificial Intelligence (Al)and Machine Learning (ML) have played a significant role in
email security both on the defense-side and attacker side, with recent developments in jailbroken Al tools and advanced phishing kits dramatically accelerating the pace and sophistication
of attacks[7].

“Al-powered phishing campaigns can now adapt to new security measures within

30 minutes of deployment, compared to the previous average of 48 hours”

The polymorphic nature of Al-enabled attacks has introduced a new level of complexity and adaptability to email threats. These Al-powered attacks can rapidly mutate and evolve, making
them significantly more challenging to detect and mitigate using traditional security measures. The ability of Al to generate and modify attack vectors in real-time has led to a more dynamic
and unpredictable threat landscape, where attackers can continuously adapt their strategies to bypass defenses and evade detection.

Polymorphism in Al-enabled Attacks
Polymorphism in the context of cyber attacks refers to the ability of malware or attack vectors to constantly change their identifiable features to evade detection. This polymorphic nature

significantly increases the complexity of defending against Al-led attacks, as traditional static defenses and even some Al-based security systems struggle to keep up with the pace and
variety of mutations.

Email security guide for the Al era
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Key impacts of Al on email threats include:

1. Rapid Attack Generation:

Use of Natural Language Processing (NLP) to create more convincing phishing emails
Al-generated deepfake audio and video content for advanced social engineering
Jailbroken Al tools like FraudGPT and DarkGPT enabling rapid creation of highly persuasive phishing content[8]

2. Accelerated Campaign Cycles:

The combination of jailbroken Al tools with advanced phishing kits like Evilginx has allowed attackers to move approximately 10 times faster in their campaign cycles[9]
Rapid generation and deployment of new phishing campaigns, often outpacing traditional defense mechanisms
Quick adaptation to new trends, news events, or specific target profiles

3. Enhanced Evasion Techniques:

Al-driven evolution of evasion techniques, making it harder for traditional security tools to detect threats[10]
Rapid testing and refinement of phishing emails against common security filters
Generation of highly personalized content that can bypass user awareness training

4, Adaptive Malware:

Al-powered malware that can adapt its behavior to evade detection
Use of machine learning to optimize malware delivery through email

5. Enhanced Social Engineering:

Al-driven analysis of social media and public data for highly targeted attacks
Automated generation of personalized phishing content at scale
Use of Al to mimic writing styles and communication patterns of trusted individuals[11]



The combination of jailbroken Al tools and advanced phishing kits has created a paradigm shift in the email threat landscape. Attackers can now
operate with unprecedented speed and sophistication, rapidly evolving their techniques to evade detection. This acceleration poses significant
challenges for traditional security measures and emphasizes the need for equally advanced Al-driven defense mechanisms that can adapt and

respond in real-time to these evolving threats[12].

Organizations now more than ever need to continually update their email security strategies to counter the enhanced capabilities of Al-equipped

attackers. This includes implementing advanced Al-driven security solutions, regularly updating employee training, and adopting a proactive

stance in threat hunting and incident response[ 13].
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Email Security
Architectures




This section outlines the main types of email security architectures, their pros and cons, and discusses the effectiveness of defense-in-depth strategies in the face of modern threats

AO
oo

Types of Email Security
Architectures

«  Secure Email Gateway (SEG)
. Integrated Cloud Email Security (ICES)

. Email Data Protection (EDP)

Email security guide for the Al era

Secure Email
Gateway (SEG)

Integrated Cloud
Email Security (ICES)

Email Data
Protection (EDP)
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Secure Email Gateway (SEG)

SEGs are the traditional approach to email security, typically deployed as an on-premises appliance, a virtual appliance, or a cloud service.

Integration mode: Inline to email flow

Internet

Inbound Email Outbound Email

Internal Network Organization v DMZ

Active Directory - Firewall

T
1 | Manage Filtered Outbound

e — — - - B N i i e e e R - — — "

User Authentication 1 1

L Secure Email Gateaway = == == == = = = e e e e e e e e e e e 1
______________________________ Cloud Integration | Access Cloud Email

1 1

Access Email |
SEG Components v Cloud *
Outbound Email Cloud Mail Service
Internal Mail Server Anti-Spam Anti-Virus Content Filtering FI'Jritvaelﬁgi?n Email Encryption Email Archiving e.. Office 365, Google Workspace
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Types of SEG

On-Premises SEG
. Hardware or software deployed within the
organization's network Pros COﬂS

. Offers full control over the infrastructure and data

Cloud-based SEG Comprehensive protection Requires changing the Mail
. Hosted in the cloud and accessed as a service including spam filtering, malware Exchange (MX)record, which can
(SaaS) detection be complex for some organizations
. Offers scalability and reduced maintenance
overhead . o
Oftenincludes advanced features May not have visibility into
Hybrid SEG like URL rewriting and sandbox internal email traffic
. Combines on-premises and cloud-based integration
components
. Provides flexibility and can help with compliance
requirements Outbound gateways help in Data Can be challenging to integrate
Loss Prevention use-case with cloud-based collaboration
Virtual SEG tools
. Software-based solution deployed on virtual
machines

. Offers the control of on-premises with the flexibility
of virtualization
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Integrated Cloud Email Security (ICES)

ICES solutions are designed to supplement the native security capabilities of cloud email providers like Microsoft 365 and Google Workspace.

Integration mode: Post-delivery detection or hybrid-mode

Internet

Inbound Email

Cloud Email
Provider

Cloud Mail Service
e.g. Office 365, Google Workspace <

Access Email

- e

ICES Solution

Organization

APl Access

Configure

Security Politics

—
s - cin an o
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Typical Use-cases

API-based ICES

. Integrates directly with cloud email providers
like Microsoft 365 or Google Workspace

. Uses APIs to scan emails and apply security
policies

Cloud-native Email Security Platforms

. Built specifically for cloud environments

. Often leverage machine learning and Al for threat
detection

Email Account Takeover Protection

. Focuses on preventing and detecting
compromised email accounts

. Uses behavioural analysis to identify suspicious
activity

Phishing-specific Protection Platforms

+  Specialized in detecting and preventing phishing
attacks

. Often includes features like URL rewriting and
sandboxing

Uses APl access, eliminating the
need to change MX records

Provides visibility into internal
email traffic

Can leverage historical email
data for improved threat detection

Oftenincludes advanced Al/ML
capabilities, due to deployment
simplicity, for detecting
sophisticated threats

Easier to integrate with cloud
collaboration tools & IAM tools

May require additional licensing or
costs on top of existing cloud email
subscriptions

Effectiveness can vary depending
on the depth of integration with
the cloud email provider

Inherent limitations in
post-delivery mode



Email Data Protection (EDP)

EDP solutions focus on protecting sensitive data in emails, both in transit and at rest.

Types of of email data protection using encryption

Pros Cons

Transport Layer Security (TLS)
. Encrypts emails in transit between email servers
. Example: Gmail-to-Gmail communication uses TLS by default

May not provide comprehensive
protection against all types of
email-based threatss

Provides encryption and data
loss prevention capabilities

End-to-End Encryption (E2EE)
. Encrypts emails on the sender's device and decrypts on the recipient's
device . . User experience for encrypted
Helps with compliance . .
. Examples: requirements emails can be challenging,
i.  PGP(Pretty Good Privacy) g especially for external recipientsc
ii. S/MIME (Secure/Multipurpose Internet Mail Extensions)

Portal-based Encryption

. Sends alink to a secure portal where the recipient can view the encrypted Some solutions.offer protectipn )
message for data stored in email repositories
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Defense-in-Depth Strategy

Traditionally, organizations have employed a defence-in-depth strategy for email
security, layering multiple security solutions to create a comprehensive defence

The defense in depth model for email security comprises six primary layers:

Perimeter Defense
Network Layer
Email Server
Content Security
User Account
End-User Device

Scanned Email

Incoming Email

Perimeter Defense

Filtered Email

W

Secured Transmission

Network Layer

‘ DNS Security ‘ ‘ Secure Email Gateway ‘ ‘ IP Reputation

4{ User Account !

Authenticated Email l x \
Y

g’

Email Client Security ‘ Endpoint Protection ‘ User Training

Y
Email Server ‘ TLS Encryption ‘ ‘ Network Segmentation‘ ‘ Firewall/IPS ‘
Processed Email
Content Security ‘ Server Hardening ‘ ‘ Patching ‘ ‘Access Controls‘
‘ DLP ‘ ‘Encryption ‘ Attachment Scanning
\\
—
\
‘End-UserDevice QMFA ‘ ‘ SS0 ‘ ‘ Privilege Management \‘
¥ YV vV Y v
Monitoring & Response Compliance & Governance
‘ SIEM ‘ ‘ Threat ce Incident Resp ‘ ‘Archiving‘ ‘ Auditing ‘ ‘ Policy Enforcement
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Each layer incorporates specific security measures to protect against various threats.
The Perimeter Defense, acting as the first line of defense, includes DNS Security, Secure Email Gateways, and IP Reputation systems to filter out malicious emails.

The Network Layer focuses on secure transmission through TLS Encryption, Network Segmentation, and Firewalls. Email Server security involves Server Hardening, Patching, and Access
Controls.

Content Security implements Data Loss Prevention, Encryption, and Attachment Scanning. User Account protection utilizes Multi-Factor Authentication, Single Sign-0n, and Privilege
Management.

The End-User Device layer includes Email Client Security, Endpoint Protection, and User Training. Overarching these layers are Monitoring & Response and Compliance & Governance
systems.

This model faces several key attack vectors: Al-Powered Phishing and Domain Spoofing target the Perimeter Defense; Man-in-the-Middle attacks threaten the Network Layer; Zero-Day
Exploits endanger Email Servers; Data Exfiltration challenges Content Security; Credential Stuffing targets User Accounts; and Social Engineering exploits End-Users. Understanding these
layers and threats is crucial for implementing comprehensive email security.

However, the effectiveness of this approach is diminishing in the face of modern, sophisticated threats.



Here's an overview of the typical attack-vectors in at each level of defense-in-depth :
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This model faces several key attack vectors:

Al-Powered Phishing and Domain Spoofing target the Perimeter Defense
Man-in-the-Middle attacks threaten the Network Layer

Zero-Day Exploits endanger Email Servers

Data Exfiltration challenges Content Security

Credential Stuffing targets User Accounts

Social Engineering exploits End-Users.
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To address these evolving threats, a modern, Al-native architecture
for email security and SOC operations has emerged. This integrated
approach leverages artificial intelligence throughout its components
to provide advanced threat detection, contextual analysis, and
adaptive security measures.

“Custom Detections need to
be coded 1n traditional email
security, an Al-Native

approach solves for Adaptive

Security”

The core components of this architecture include an API Layer, which
serves as the entry and exit point for emails; an Al Processing Engine,
which powers the entire system using various Al and machine
learning techniques; and a Decision Engine, which makes final
determinations on email disposition and security actions.

Key features of this Al-Native Architecture include contextual
analysis, which considers organizational context and external threat
intelligence to improve accuracy; adaptive and self-improving
capabilities, allowing the system to evolve over time; and a holistic
security approach that integrates email security with broader SOC
operations.

This Al-native architecture represents a significant advancement
over traditional email security and SOC operations. By leveraging Al
throughout the system, it can provide more accurate threat
detection, faster response times, and adaptive security measures
that evolve with the changing threat landscape. The integration of
email security with broader SOC operations also ensures a more
comprehensive and cohesive approach to organizational
cybersecurity.



Key Features of this Al-Native Architecture:

Contextual Analysis:
The system considers organizational context and external threat intelligence to improve accuracy.

Adaptive and Self-Improving:
Continuous learning capabilities allow the system to evolve and improve over time.

Holistic Security Approach:
Integrates email security with broader SOC operations for comprehensive protection.

Human-Al Collaboration:
Combines the strengths of Al (processing vast amounts of data, identifying patterns) with human expertise (handling complex decisions, oversight).

Proactive and Reactive Capabilities:
Includes both reactive (e.g., malware detection) and proactive (e.g., threat hunting) security measures.

This Al-native architecture represents a significant advancement over traditional email security and SOC operations. By leveraging Al throughout the system, it can
provide more accurate threat detection, faster response times, and adaptive security measures that evolve with the changing threat landscape. The integration of email
security with broader SOC operations also ensures a more comprehensive and cohesive approach to organizational cybersecurity.
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Email Security Management
and Operations (Mail SecOps)




Effective email security requires not only the right tools but also robust management practices and operational procedures. This section outlines key
components of email security management, best practices for security operations, and strategies for incident response.

&

Key Components of Email Security Management

Successful email security management encompasses several
critical components:

Policy and Compliance

Develop comprehensive email security policies aligned with
organizational risk tolerance and requlatory requirements. These
should cover acceptable use, data handling, access controls, and
incident reporting. Regularly review and update policies to address
emerging threats and changing business needs. Implement

technical controls for automatic policy enforcement where possible.

Stay informed about relevant requlations (e.g., DPDP, HIPAA) and
conduct regular compliance audits to identify and address gaps.

Access Control and Data Protection

Implement strong authentication methods, including multi-factor
authentication (MFA) for email access. Apply the principle of least
privilege, especially for system administration. Regularly review and
update access permissions. Enforce encryption for sensitive emails
both in transit and at rest. Deploy Data Loss Prevention (DLP) tools
to prevent unauthorized sharing of sensitive information. Regularly
audit and update encryption key management processes.

Threat Intelligence and User Awareness

Integrate threat intelligence feeds into email security solutions for
proactive threat detection. Continuously monitor email traffic
patterns and user behaviours, analyzing security logs and alerts for
potential threats or policy violations. Develop a comprehensive
security awareness program focused on email threats, including
regular phishing simulations and role-based training.

Vendor Management and Performance Metrics

Regularly assess the security posture of email service providers
and third-party security vendors. Ensure Service Level Agreements
(SLAs)include specific security performance metrics. Maintain
clear processes for incident response coordination with vendors.
Define and track key performance indicators (KPIs) for email
security effectiveness. Regularly report these metrics to
stakeholders and use them to drive continuous improvement in
email security processes.

By implementing these practices, organizations can enhance their
resilience against email-based threats, protect sensitive
information, and maintain regulatory compliance. Regular review
and adaptation of these strategies ensure ongoing effectivenessin
the face of evolving cyber threats.
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Best Practices for Security Operations

Layered Defense Strategy

To maintain robust email security, organizations should implement a
comprehensive defense-in-depth strategy. This approach involves
layering multiple security controls, including perimeter defenses,
content filtering, and endpoint protection. Regular assessment and
adjustment of each layer ensures optimal protection.

System Updates and Patch Management

Keeping systems updated is paramount. Organizations should
maintain a rigorous patch management process for all email-related
systems and security tools. Regular updates to threat signatures and
detection rules are essential to stay ahead of emerging threats.

Sender Authentication

Enforcing SPF, DKIM, and DMARC protocols helps prevent email
spoofing and improves deliverability. Regular monitoring of DMARC
reports and policy adjustments ensure continued effectiveness.

Al and Machine Learning Integration

Leveraging Al and machine learning can significantly enhance email
security. Al-driven solutions enable advanced threat detection and
anomaly identification, with continuous model refinement improving
accuracy over time.

Regular Security Assessments
Periodic vulnerability assessments, penetration testing, and audits of email systems help identify
potential weaknesses and ensure ongoing compliance and security.

Mobile Security
Implementing Mobile Device Management (MDM) solutions and enforcing encryption and remote
wipe capabilities for mobile email clients adds crucial protection in today's mobile-first world.

Email Retention and Archiving
Effective email retention and archiving management, aligned with compliance requirements and
business needs, helps manage risk and minimize exposure.

Shadow IT Monitoring

Implementing controls to detect and prevent the use of unauthorized email services, coupled with
user education on the risks of personal email for business purposes, helps maintain a secure
environment.

Cross-Team Collaboration

Fostering close collaboration between email security, IT operations, and other cybersecurity teams
ensures a unified approach, enhancing overall security posture through shared intelligence and
coordinated responses.

By adhering to these best practices, organizations can significantly improve their email security,
protecting against a wide range of threats in today's complex digital landscape.
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Incident Response for Email-based Threats

An effective incident response plan for email-based threats
should include the following elements:

Preparation

An effective email incident response begins with thorough
preparation. Develop and maintain an email-specific incident
response plan, clearly defining roles and responsibilities for
the response team. Establish communication protocols for
both internal stakeholders and external parties. Reqgular
tabletop exercises help test and refine the response plan,
ensuring readiness when incidents occur.

Detection and Analysis

Implement automated alert systems to detect potential
email-based threats swiftly. Establish clear criteria for
classifying incident severity and develop procedures for rapid
triage and initial analysis. Leveraging threat intelligence and
Al-driven analytics can significantly enhance detection
capabilities, allowing for quicker and more accurate threat
identification.

Containment and Remediation

When anincident is detected, real-time containment &
remediation is crucial. Develop procedures for isolating
compromised email accounts or systems and implement
automated playbooks for common threat scenarios. Ensure

processes are in place to preserve evidence while containing the threat. For
eradication, establish thorough procedures to remove malicious content,
reset compromised credentials, and conduct root cause analysis to address
underlying vulnerabilities.

Recovery and Post-Incident Activities

Recovery procedures should include safely restoring email services and data
from backups, with enhanced monitoring to detect any persistent threats.
Develop clear communication plans to keep users and stakeholders
informed about the incident and recovery status. Post-incident, conduct
thorough reviews to identify lessons learned and areas for improvement.
Update security policies, procedures, and technical controls based on these
findings, and provide additional training as needed.

Automation and Continuous Improvement

Implement Security Orchestration, Automation, and Response (SOAR) tools
to streamline incident response processes. Develop and maintain
automated playbooks for common email threat scenarios, regularly
reviewing and updating them to address emerging threats. Define and track
key metrics for incident response effectiveness, such as time to detect,
contain, and resolve. Regularly review performance and incorporate lessons
learned into ongoing email security management and operations.

By implementing these comprehensive incident response strategies,
organizations can significantly enhance their email security posture and
improve their resilience against evolving email-based threats.



InfoSec Controls for

Email Security




Organizations implement a variety of information security controls to protect their email systems
and data. These controls can be broadly categorized into technical, administrative, and physical
controls. Here's an checklist of typical InfoSec controls for email security:

Technical Controls

Control Sub-Controls

. Multi-Factor Authentication (MFA) for email access . Role-Based Access Control (RBAC) for email administration

Authentication and Access Controls . Single Sign-0On (SS0) integration . Password complexity and rotation policies

. Transport Layer Security (TLS) for email in transit

. . Email encryption gateways
Encryption . End-to-end encryption for sensitive emails

. Encryption at rest for stored emails

. URL rewriting and time-of-click analysis for links in
emails

. Anti-virus and anti-malware scanning for email attachments

Malware and Threat Protection . Sandboxing for suspicious attachments

. Sender Policy Framework (SPF), DomainKeys Identified Mail (DKIM), and Domain-
Spam and Phishing Protection based Message Authentication, Reporting and Conformance (DMARC)
implementation

. Content filtering and spam scoring
. Anti-spoofing measures

. Content inspection and filtering for outbound emails

Data Loss Prevention (DLP) . Keyword and pattern matching for sensitive data detection

. Integration with enterprise DLP systems

. eDiscovery tools for searching and retrieving archived emails

. S . . Tamper-evident storage for compliance
. Automated email archiving solutions P g P

Email Archiving and eDiscovery

. Secure email apps for mobile devices

. . . . Containerization of email data on mobile devices
. Remote wipe capabilities for lost or stolen devices

Mobile Device Management (MDM)

. Inbound and outbound email filtering
. Internal mail monitoring

. Quarantine of suspicious emails

Email Gateway Security «  Email flow monitoring and anomaly detection

. Secure API gateways for email system integrations

APl and Third-Party Integration Securit
y 9 y . OAuth and secure token-based authentication for third-party apps

. Comprehensive logging of email transactions and access

Logging and Monitorin
99'ng 9 . Integration with Security Information and Event Management (SIEM) systems

|
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| . Real-time alerting for suspicious email activities
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Administrative Controls

Control Sub-Controls

Security Policies and Procedures .

User Education and Awareness

Access Management

Vendor Management

Compliance Management

Change Management

Risk Assessment
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Acceptable Use Policy for email
Email retention and deletion policies
Incident response procedures for email-related threats

Regular security awareness training focused on email threats
Phishing simulation exercises
Clear guidelines for handling sensitive information via email

Regqular review and audit of email access rights
Processes for promptly revoking access for departed employees
Principle of least privilege applied to email system administration

Security assessments of email service providers
Contractual security requirements for email-related vendors
Regular review of vendor security practices

Processes to ensure compliance with relevant requlations (e.g., PDP)
Regular compliance audits of email systems
Documentation of email security controls for compliance purposes

Formal change control processes for email systems
Testing and approval procedures for email security updates

Regular risk assessments focused on email threats
Threat modelling for email-based attack scenarios
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Physical Controls

Control Sub-Controls

Data Center Security .

Mobile Device Security

Printer and Hard Copy Security .

Backup and Disaster Recovery

Physical access controls to email servers and infrastructure
Environmental controls
Video surveillance of email system hardware

Physical security policies for devices accessing corporate email
Secure disposal procedures for devices containing email data

Secure printing solutions for email content
Policies for handling printed email content

Off-site backups of email data
Physical security of backup storage locations
Disaster recovery sites with equivalent physical security measures

By implementing a combination of these technical, administrative, and physical controls, organizations can create a robust security framework for
their email systems. It's important to note that the specific controls implemented should be based on a thorough risk assessment and tailored to the
organization's needs and regulatory requirements by a certified implementer.

Regular review and updating of these controls are crucial to ensure they remain effective against evolving email-based threats.
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Emerging Trends

The emerging trends complement the existing Infosec controls and reflect the evolving nature of
email security. Organizations should consider these advanced measures alongside the
fundamental controls to create a more robust and future-proof email security posture.

1. Al and Machine Learning Enhanced Controls:

Behavioural analysis for detecting anomalies in email patterns
Natural Language Processing (NLP) for advanced phishing detection
Predictive threat intelligence powered by Al

2. Zero Trust Email Security:

Continuous authentication and authorization for every email interaction
Context-based access controls for email systems

Micro-segmentation of email infrastructure

()]

. Advanced Anti-Spoofing Measures:
Brand Indicators for Message Identification (BIMI) implementation
Al-powered impersonation detection
Enhanced visual cues for email authenticity

4. Cloud Email Security Posture Management:

. Continuous monitoring and assessment of cloud email security settings
Automated remediation of misconfigurations

Integration with Cloud Security Posture Management (CSPM)tools

5. Email Security Orchestration:

. Integration of email security with Security Orchestration, Automation, and Response (SOAR)
platforms

. Automated incident response playbooks for email-related threats

. Cross-platform threat correlation (e.g., email, endpoint, network)

6. Advanced Data Protection:

. Digital Rights Management (DRM) for emails and attachments

. Blockchain-based email validation and non-repudiation

. Quantum-resistant encryption for future-proofing sensitive emails

7. Enhanced User Empowerment:

. In-context security awareness prompts

. User-friendly encryption options(e.g., one-click encryption)

. Customizable security rules for individual users or departments

8. Collaborative Defense:

. Threat intelligence sharing specific to email-based attacks

. Industry-specific email security working groups

. Automated sharing of Indicators of Compromise (loCs) related to email threats

9. Compliance and Privacy Enhancements:

. Automated Pl detection and protection in emails

+  Geofencing for email data to comply with data residency requirements
. Enhanced immutable audit trails for reqgulatory compliance

10. Secure Email Collaboration:

. End-to-end encrypted email collaboration platforms

. Quantum Cryptography & Zero Knowledge Proof

. Secure guest access for external collaborators

. Time-limited access controls for sensitive email content



Email Security Roadmap
by Business Size & Maturity




This roadmap provides a prioritized approach to email security controls and strategies based on business size, with a focus on current Indian regulatory requirements and cyber insurance
mandates.

(Note: This can vary depending on the business domain & compliance requirements)

Startups & SMB (<500 inboxes) Mid-Market (500 - 2000 inboxes) Enterprise (>2000 inboxes)
Basic Security Foundation Comprehensive Security Enterprise Grade Security
Setup Infrastructure
. SEG «  Basicfirewall . Enhanced DNS . SIEMimplementation +  Advanced IP - PAM
. BasicDNS . MFA . ICES . Advanced firewall / IPS reputation - Enterprise encryption
- TLS - Usertraining . Network segmentation +  Server hardening «  Micro-segmentation
+ SOC
. Advanced Protection & Sophisticated Protection,
ase 2 A
Enhanced Protection Compliance Compliance & Governance
. . . . — . SSO .  Formal IR team « SOAR +  Dedicated security
gas!c bLp Simple incident . Archiving . Auditing «  Advanced auditing teams with CISO
. asic encryption response .
. Basic end-point «  Advanced DLP «  ThreatIntel +  ML-based DLP funct_lon & budgets
protection . EDR integrations . Continuous assessments
Cutting-edge Security &
Innovation
«  AI/ML Anomaly «  Threat hunting
Detection «  Advanced Supply
. UEBA Chain risk management
«  Zero-Trust
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Startups & SMBs

Phase 1: Basic Security Foundation

Implement Secure Email Gateway (SEG)

Set up basic DNS security (SPF, DKIM, DMARC)

Enable TLS encryption for email transmission

Implement basic firewall rules

Establish regular patching schedule for email servers
Enable Multi-Factor Authentication (MFA) for user accounts
Conduct basic user security awareness training

Phase 2: Enhanced Protection

Implement basic Data Loss Prevention (DLP) for sensitive information
Set up basic email encryption for confidential communications
Deploy basic endpoint protection on user devices

Az
Mid-market Companies

Phase 1: Comprehensive Security Setup

. Implement all measures from Startups & SMBs Phase 1and 2
. Enhance DNS security with DANE and BIMI

. Implement network segmentation

. Set up a SIEM system for centralized logging and monitoring
. Implement advanced firewall and IPS solutions

. Enhance server hardening measures

. Implement attachment scanning and sandboxing

Phase 2: Advanced Protection and Compliance

. Implement Single Sign-0n (SSO) for streamlined access

. Set up email archiving for compliance purposes

. Implement advanced DLP rules

. Enhance endpoint protection with EDR capabilities

. Establish a formal incident response team and procedures
. Implement basic email security auditing

. Integrate threat intelligence feeds



Enterprises & Regulated Organizations

Phase 1: Enterprise-grade Security Infrastructure

.

Implement all measures from Mid-market Phase 1and 2

Deploy advanced IP reputation systems

Implement comprehensive network segmentation with micro-segmentation
Set up a fully-fledged SOC (Security Operations Center)

Implement advanced privileged access management

Deploy enterprise-grade encryption solutions

Implement advanced email client security measures

Phase 2: Sophisticated Protection, Compliance, and Governance

.

Implement SIEM with SOAR capabilities

Set up comprehensive email security auditing and analytics

Implement advanced threat intelligence platforms with integration across security stack
Deploy advanced DLP with machine learning capabilities

Implement comprehensive policy enforcement mechanisms

Establish a dedicated email security team

Implement continuous security posture assessment and improvement processes

Phase 3: Cutting-edge Security and Innovation

.

Explore and implement Al/ML-based email anomaly detection

Implement advanced user and entity behavior analytics (UEBA)

Explore blockchain or other innovative technologies for email security
Implement zero-trust architecture principles for email systems

Establish threat hunting capabilities

Implement advanced supply chain risk management for email security vendors
Participate in information sharing communities and contribute to email security
standards development



Relevant Regulatory Frameworks

Information Technology Act, 2000 (IT Act) a

Information Technology (Reasonable Security Practices and Procedures and Sensitive Personal Data or Information) Rules, 2011

Digital Personal Data Protection Act, 2023 (DPDPA)(Upcoming comprehensive data protection law that will impact email data handling and security)
Reserve Bank of India (RBI) Cyber Security Framework for Banks (Provides guidelines for email security in the banking sector)

Securities and Exchange Board of India (SEBI) Cyber Security & Cyber Resilience framework

Telecom Regulatory Authority of India (TRAI) guidelines

Insurance Regulatory and Development Authority of India (IRDAI) guidelines on Information and Cyber Security
National Cyber Security Policy (Overarching policy document that provides a vision for cyber security in India)

Information Technology (The Indian Computer Emergency Response Team and Manner of Performing Functions and Duties) Rules, 2013
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About Us

Data Security Council of India (DSCI):

Data Security Council of India(DSCI) is a not-for-profit, industry body on data
protection in India, setup by nasscom, committed towards making the
cyberspace safe, secure and trusted by establishing best practices, standards
and initiatives in cyber security and privacy. DSCI works together with the
Government and their agencies, law enforcement agencies, industry sectors
including IT-BPM, BFSI, Cll, Telecom, industry associations, data protection
authorities and think tanks for public advocacy, thought leadership, capacity
building and outreach initiatives.

RavenMail:

RavenMail Security protects organizations from sophisticated Al-powered
attacks using a Context-Aware Threat Detection & prevents threats using an
Al-Policy Engine. RavenMail's Cloud-based SaaS Platform offers seamless
integration with M365 & Google Workspace.

National Centre of Excellence:

The National Centre of Excellence for Cybersecurity Technology Developmentis a
joint initiative conceptualized by the Ministry of Electronics & IT (MeitY)and DSCI
forsetting up connected, concerted & coordinated efforts to catalyse and
accelerate cybersecurity technology development and entrepreneurship in the
country. NCoE isworking to establish India as a leading hub for cybersecurity
capabilities and leverage the expertise to secure the Digital India of Tomorrow
from cyber threats.
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