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Abstract
Advancements in web services have increased the need for enhanced security 

in user authentication systems. Insider attacks, where privileged insiders compromise 
sensitive information, pose a significant threat. Rajamanickam et al. proposed a lightweight 
password-based authentication using Elliptic Curve Cryptography (ECC) to prevent such 
attacks. However, vulnerabilities in this method were identified by Salman Shamshad et al., 
highlighting the need for stronger solutions. This paper advocates for Identity and Access 
Management (IAM) systems, which employ multi-factor authentication (MFA) and single 
sign-on (SSO), offering enhanced security, access control, and regulatory compliance for 
organizations, effectively mitigating insider threats and other cyber risks.
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1.  Introduction

The need to secure apps that link users to the internet has increased 
significantly with the growth of web services. One of the main components 
of security is authentication, which frequently asks users to give secret 
information to servers, like usernames and passwords, in order to verify 
their identities. Insider threats are among the most destructive security 
attacks that can target this procedure. Insider threats, in contrast to other 
known security assaults, include users with privileged access to the 
system. These users may use their credentials to break security, which 
could have serious and occasionally permanent repercussions. Because 
the attackers are trusted, insider attacks are more difficult to counter. It is 
crucial to create authentication systems that can withstand these attacks 
as a result. Elliptic Curve Cryptography (ECC) is a lightweight password-
based authentication method that has been the subject of recent study by 
Rajamanickam et al. [1]. It is said to be resistant to known security 
weaknesses and insider attacks. Shamshad et al.’s study “Comments on 
Insider Attack Protection: Lightweight Password-Based Authentication 
Techniques Using ECC” exposed a number of flaws in the suggested ECC-
based protocol, though, after more examination [2].

In this work, we conduct a critical analysis of Rajamanickam et al.’s 
ECC-based authentication system, emphasizing the weaknesses found by 
Shamshad et al. [2]. Next, as a more reliable substitute for weak password-
based authentication methods, we suggest implementing Identity and 
Access Management (IAM) systems. Advanced authentication methods 
that greatly improve security and guard against insider threats are 
provided by IAM systems, such as single sign-on (SSO) and multi-factor 
authentication (MFA) [3][4].

Furthermore, more comprehensive solutions that can adjust to the 
increasingly sophisticated nature of threats are required given the 
changing cybersecurity scenario. The increasing expansion and integration 
of digital services by enterprises increases their vulnerability to security 
breaches. Therefore, it is crucial to have a multi-layered strategy to 
authentication and access control. Even with enhanced ECC security, 
traditional password-based systems might not be enough in the face of 
contemporary threats, when attackers use sophisticated methods like 
credential stuffing, phishing, and social engineering [2][5]. Shamshad et 
al.’s findings about the flaws in ECC-based protocols highlight the need 
for a paradigm change in the way authentication is handled, especially in 
settings where sensitive data is involved [2]. IAM solutions provide a 
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comprehensive security approach that goes beyond basic authentication 
to address these issues. They combine identity governance, access control, 
and ongoing monitoring to make sure that access to vital resources is 
strictly regulated and that unusual activity is quickly identified and 
addressed [6][7][8].

2.  Background Information and Related Projects

2.1 Insider Threats in Authentication Systems

 In the realm of cybersecurity, insider attacks are a serious worry, 
particularly in authentication systems where privileged users have access 
to extremely sensitive credentials. Insiders have the advantage of legitimate 
access, which makes it easier for them to take advantage of system 
weaknesses than external attackers. Conventional security measures, such 
intrusion detection systems and firewalls, are frequently ineffective at 
addressing the particular hazards posed by insiders because their primary 
purpose is to thwart external attacks [9][10]. Because of the implicit 
confidence that is put in them, these people are vulnerable to misuse, 
which can result in harmful activity [11] that can be challenging to identify 
and stop, unauthorized access, or data breaches [12]. More advanced 
authentication methods that go beyond simple password protection are 
urgently needed, given the potential for serious harm. These cutting-edge 
technologies, including multi-factor authentication (MFA) and continuous 
monitoring, are crucial for reducing the dangers brought on by insider 
threats by making sure that access to critical data is strictly regulated and 
that any questionable activity is quickly discovered [13].

2.2 Elliptic Curve Cryptography (ECC) in Authentication

This method provides a quick and safe authentication process by 
utilizing the cryptographic powers of ECC. Nevertheless, despite these 
encouraging features, more research has cast doubt on the system’s ability 
to completely thwart insider threats by pointing out potential weaknesses 
that could be exploited. This has raised questions about the system’s 
overall dependability in situations involving critical security.

2.3 Identity and Access Management (IAM) Solutions

Solutions for Identity and Access Management (IAM) provide a 
strong foundation for controlling user identities and granting access to 
important resources inside a company. These systems incorporate 
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sophisticated techniques like Single Sign-On (SSO) and Multi-Factor 
Authentication (MFA), which greatly enhance security, going beyond the 
conventional password-based authentication. While SSO simplifies access 
across different platforms with a single set of credentials, lowering the risk 
of password fatigue and related vulnerabilities, MFA strengthens 
protection by requiring multiple kinds of authentication. 

3. Analysis of ECC-Based Authentication

3.1 Evaluation of Rajamanickam et al.’s ECC-Based Protocol

An ECC-based authentication system was created by Rajamanickam 
et al. with the intention of addressing a number of security flaws, including 
insider threats. To secure communication between clients and servers, the 
protocol makes use of Elliptic Curve Cryptography’s (ECC) strong 
cryptography. But further investigation by Shamshad et al. found serious 
flaws in the protocol, especially in the client-server authentication 
procedure. Insiders may be able to take advantage of these flaws to obtain 
illegal access and jeopardize the security of the system as a whole. The 
results indicate that even with ECC’s robust cryptographic base, the 
protocol would not be completely immune to insider assaults, underscoring 
the need for more development and thought-out security precautions.

3.2 Vulnerabilities in the Client-Server Authentication Process

The vulnerabilities found by Shamshad et al. [2] reveal serious 
weaknesses in the ECC-based protocol’s authentication procedure, raising 
serious questions about how well it protects against insider attacks. 
Insiders who already have some degree of access may be able to circumvent 
authentication procedures and enter restricted regions of the system 
without authorization thanks to these vulnerabilities. Once inside, the 
integrity and security of the system could be jeopardized since they might 
access, change, or even remove important data. The potential for such 
manipulations not only jeopardizes data availability and confidentiality, 
but it also erodes confidence in the security protocols meant to guard 
against these very dangers. The identification of these flaws raises concerns 
about the ECC-based protocol’s overall resilience and raises the possibility 
that, despite its excellent cryptographic security, insider assaults may still 
be possible. This emphasizes the requirement for more thorough security 
measures that target insider risks in particular.
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4. The proposed Insider Threat Protection Method Based on IAM

4.1 Advantages of IAM Solutions

Because Identity and Access Management (IAM) solutions integrate 
advanced security elements that give greater protection, they enable 
significant enhancements over standard password-based authentication 
systems. The use of multi-factor authentication is one of the main benefits 
(MFA). Before allowing access, MFA requires users to submit many types 
of authentication, such as a password, a biometric scan, or a one-time code 
given to a mobile device. Because it ensures that unauthorized access is 
extremely difficult, even in the event of one element being compromised, 
this layered method greatly increases security. IAM systems significantly 
reduce the likelihood that insiders will be able to use guesswork or stolen 
credentials by implementing MFA. SSO, which streamlines the user’s 
experience by enabling the access to apps with a single set of credentials, 
is another important advantage of IAM systems. Because of this 
convenience, users are less likely to turn to weak or simple passwords 
when they become fatigued with their passwords. In addition to improving 
usability, SSO centralizes authentication, which facilitates the enforcement 
of uniform security standards by enterprises across many platforms. By 
taking a more simplified approach, the security risks related to password 
management are reduced, and a stronger overall security posture is 
maintained. IAM solutions also provide more efficient monitoring and 
response to possible security concerns by centrally managing user 
identities and access controls. Organizations may more easily track and 
audit user actions, identify anomalies, and enforce access regulations by 

Figure 1
Identity and Access Management (IAM) solutions
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combining identity management into a single solution. The use of 
centralized oversight enhances the capacity to detect and address 
questionable conduct, thereby mitigating the likelihood of insider threats 
and guaranteeing stringent control over access to confidential data. All 
things considered, IAM solutions provide a thorough method of handling 
security, mitigating the drawbacks of conventional password-based 
systems and offering improved defense against a range of threats. Figure 1 
shows the IAM solution.

4.2 Implementation of IAM Solutions

As shown in Figure 2, authentication techniques and access controls 
must be strategically integrated into the current security architecture in 
order to implement Identity and Access Management (IAM) systems. 
Multi-Factor Authentication (MFA) is usually implemented first, adding 
additional layers of verification to the authentication process. Users using 
MFA must submit extra forms of identity in addition to their typical 
password, like a biometric scan or a one-time passcode. This action 
improves security considerably by making it more difficult for 
unauthorized users to have access, even in the event that they manage to 
get the essential credentials.

Figure 2
Implementation of Identity and Access Management (IAM) solutions

4.3 Mitigating Insider Threats with IAM

The Identity and Access Management (IAM) solutions, with their 
sophisticated authentication procedures and the strict access controls, are 
essential for reducing insider threats. The Multi-Factor Authentication 
(MFA), where the users are required to submit various forms of verification, 
such as a password, a biometric scan, or a one-time code, is one of the 
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main aspects of Identity and Access Management (IAM) systems. This 
extra security measure greatly lessens the possibility that insiders may use 
their credentials for nefarious purposes. The additional authentication 
measures act as a barrier, making illegal access more difficult, even in the 
event that an insider’s password is compromised.

Security Level with IAM Solutions (2019–2023)

The security levels attained over the previous five years with IAM 
(Identity and Access Management) technologies are shown figure 3. 
Security is expected to rise steadily, from 60% in 2019 to 95% in 2023, 
according to the trend. This suggests that modern authentication 
technologies like SSO and MFA, which successfully reduce the risks of 
insider threats and illegal access, have been gradually included to IAM 
solutions to increase security.

Figure 3
Security Level using Lightweight Password

Figure 4
Security Level using IAM
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Security Level with IAM Solutions (2019–2023)

The security levels attained over the previous five years with IAM 
(Identity and Access Management) technologies are shown in figure 4. 
Security is expected to rise steadily, from 60% in 2019 to 95% in 2023, 
according to the trend. This suggests that modern authentication 
technologies like SSO and MFA, which successfully reduce the risks of 
insider threats and illegal access, have been gradually included to IAM 
solutions to increase security.

IAM Solutions vs. Lightweight Password-Based Authentication: A 
Comparison of Security Levels (2019–2023)

Figure 5 shows how, over the previous five years, the security levels 
of IAM systems and Lightweight Password-Based Authentication 
Techniques have differed. The comparison demonstrates the distinct 
security advantage of IAM solutions, which often beat the conventional 
password-based method. Although both approaches have improved, IAM 
systems have achieved much higher security standards, proving that they 
are capable of offering strong defense against ever changing security 
threats.

Figure 5
Comparison

5.  Discussion and Conclusion

The strength of the existing authentication procedures has a major 
impact on the security of web services. Lightweight password-based 
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authentication methods provide some security, but they might not be 
enough to fend against insider attacks. One such method is the ECC-based 
protocol put forth by Rajamanickam et al. The flaws that Shamshad et al. 
found highlight the necessity of a more thorough approach to 
authentication. IAM systems offer a more potent defence against insider 
threats because to their sophisticated authentication procedures and 
centralized access management. Organizations can improve the security 
of their web services, safeguard confidential data, and guarantee 
regulatory compliance by putting IAM solutions into place. In summary, 
the use of IAM systems offers a more reliable and scalable method of 
preventing insider threats, even while ECC-based authentication has some 
benefits of its own. In order to build a more robust security framework for 
online services, future research should concentrate on improving IAM 
technologies even further and investigating how they might be integrated 
with other cutting-edge security paradigms.
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