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Abstract

Mobile Device Management (MDM) platforms have evolved into critical components of 
enterprise security architectures, influencing device governance, access control and policy 
enforcement across corporate networks. As these systems increasingly operate as central-
ised control planes, they have become attractive targets for adversaries seeking scalable 
organisational compromise. The study develops a comprehensive analytical framework 
that integrates public Ivanti security incident data with vulnerability assessment docu-
ments and current MDM system design materials. Through qualitative incident analysis 
and architectural interpretation, the research identifies three primary factors that amplify 
the systemic impact of MDM compromise: excessive privilege concentration, identity 
adjacency and update trust dependencies. The findings demonstrate that the security 
significance of MDM systems extends beyond conventional endpoint management, as 
these platforms increasingly influence authentication processes, trust relationships and 
enterprise-wide security decisions. The study argues that MDM platforms should be gov-
erned as high-value control-plane assets requiring architectural risk management rather 
than solely operational security maintenance. The results contribute to the broader under-
standing of centralised management infrastructures and highlight the need for stronger 
segmentation, authentication controls, and trust-boundary protection mechanisms within 
modern enterprise environments.
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Introduction

The introduction of mobile work solutions and remote work solutions has completely 
transformed how businesses establish their computer systems. The Mobile Device 
Management (MDM) system serves as the primary tool organisations use to enforce 
security regulations, manage device settings and ensure safe access to corporate 
networks.2 MDM systems, which started as tools for inventory control and configu-
ration enforcement, now manage devices and control user access while maintaining 
security.3 This expanded operational role has simultaneously increased the strategic 
value of MDM platforms as attack targets. Security breaches that target MDM sys-
tems have more harmful consequences because they enable attackers to access all 
parts of an organisation, whereas breaches targeting endpoint devices affect only 
specific devices. Control of an MDM system enables attackers to leverage centralised 
security systems to manipulate authentication processes and install harmful security 
settings, thereby disable protective controls across the organisation.4 The academic 
security literature fails to recognise MDM platforms as essential security elements 
because, according to researchers, they are secondary management tools. The recent 
series of high-impact vulnerabilities disclosed in Ivanti5 MDM products challenge this 
perception. Using the Ivanti incidents as an empirical case study, the paper seeks 
to extract generalisable insights into the architectural and governance factors that 
shape MDM security outcomes.

Research questions and methodology

The security risks associated with centralised administrative infrastructure have been 
studied extensively in the context of directory services and identity management 
systems. Researchers and practitioners have long recognised that Active Directory6 
and similar directory services constitute high-value targets whose compromise 
yields organisation-wide consequences disproportionate to the effort required for 
initial access.7 The concept of “Tier 0” assets – systems whose compromise directly 
enables control over an entire identity domain – has become a foundational princi-
ple in enterprise security architecture and is reflected in Microsoft’s widely adopted 
Enterprise Access Model.8

Within the MDM-specific literature, prior work has predominantly addressed device 
management from operational and compliance perspectives, with limited emphasis 

2	 ENISA 2025.
3	 Singer–Friedman 2014.
4	 Cipolla et al. 2025.
5	 Ivanti is an IT software company that provides security, endpoint management and IT service management 

(ITSM) solutions.
6	 Active Directory (AD) is a Microsoft-developed directory service that acts as a centralised database for mana-

ging users, computers, and security permissions within a Windows domain network.
7	 Anderson 2020.
8	 Microsoft 2023.
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on architectural security implications.9 More recent studies emphasise the increas-
ing complexity of identity architectures, particularly in distributed and cloud-based 
environments, where identity services act as central coordination mechanisms across 
multiple system layers.10 In this context, such systems are increasingly understood 
as components of the enterprise control plane rather than as isolated authentication 
services. Despite these developments, the existing literature has not systematically 
conceptualised Mobile Device Management platforms as identity-adjacent control 
planes. While prior work has addressed MDM technologies and vulnerability man-
agement practices, these analyses typically focus on operational implementation 
rather than on the structural mechanisms through which MDM architectures amplify 
systemic security risk.

This study builds on these foundations by specifically analysing how MDM archi-
tectures amplify security risks through privilege concentration, identity adjacency 
and update trust dependencies.

In light of the systemic nature of MDM-related risks and to evaluate the broader 
implications of the Ivanti breaches, this paper addresses three primary questions:

•	 RQ1: Why do MDM vulnerabilities consistently yield such a disproportionate 
impact on organisations?

•	 RQ2: Which specific architectural traits in modern MDM systems are respon-
sible for magnifying these compromises?

•	 RQ3: What broader governance lessons can be extracted from the Ivanti case?

To address these questions, I use a qualitative methodology centred on structured 
document analysis. The empirical dataset consists of publicly available vulnerability 
disclosures, CVE records,11 CISA alerts12 and forensic incident reports published between 
2023 and 2026. Rather than focusing on quantitative exploit frequency, the analysis 
examines how vulnerabilities interact with architectural trust relationships embed-
ded within MDM platforms. I treat the Ivanti incidents as empirical points – not as 
isolated bugs, but as evidence of systemic privilege relationships that are inherently 
embedded in MDM platform designs.13 This approach is appropriate, given that the 
security impact of MDM compromise is driven less by exploit frequency than by 
systemic privilege relationships embedded in platform design. Vulnerabilities were 
selected based on the following criteria:

•	 relevance to MDM control plane components
•	 confirmed exploitability or documented real-world impact
•	 availability of technical documentation

9	 Yamin–Katt 2019.
10	 Kovacevic et al. 2024.
11	 CVE Common Vulnerabilities and Exposures Records are standardised, unique identifiers and associated descrip-

tions for publicly known cybersecurity vulnerabilities, designed to facilitate secure, consistent communication 
and tracking.

12	 CISA alerts are official, timely notifications from the Cybersecurity and Infrastructure Security Agency warning 
of new, high-impact cyber threats, vulnerabilities, or exploitation campaigns.

13	 ISO/IEC 2022.
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I categorised the vulnerabilities into three primary classes: authentication bypass, 
remote code execution and privilege escalation. I derived these categories inductively 
from the dataset and validated against established vulnerability taxonomies.

Fundamentals of Mobile Device Management security

Assessing the security implications of Mobile Device Management (MDM) platforms 
requires viewing them as centralised control infrastructures positioned between enterprise 
networks, managed devices and identity systems. An MDM system typically maintains 
persistent trust relationships with enrolled devices, possesses elevated administrative 
privileges, and exercises remote control capabilities over device configuration and soft-
ware state. From a security perspective, this positioning creates a unique convergence 
of roles. MDM platforms simultaneously operate as policy enforcement points, config-
uration control systems, and, in many deployments, as intermediaries in authentication 
and access control workflows.14 As enterprises increasingly integrate MDM solutions 
with identity providers, conditional access engines and cloud services, the MDM layer 
becomes tightly coupled with identity assurance mechanisms. This architectural 
convergence introduces a critical dependency: device trust is commonly inferred from 
the device’s MDM enrolment status. The MDM platform security breach results in two 
main consequences that impact both device management capabilities and subsequent 
security operations. Endpoint malware needs to evade detection on each device, but 
an MDM compromise enables attackers to use trusted administrative pathways while 
bypassing most standard endpoint security mechanisms. These characteristics indicate 
that MDM security cannot be adequately assessed through traditional endpoint threat 
models. Instead, MDM platforms should be understood as high-privilege control planes 
whose failure modes resemble those of directory services or identity providers rather 
than those of managed endpoints.15

The Ivanti MDM incidents as an empirical case study

The Ivanti Mobile Device Management system provides a representative empirical 
case for examining the systemic security risks associated with centralised device 
management infrastructures. Between 2023 and January 2026, multiple high-severity 
vulnerabilities were disclosed across Ivanti MDM products,16 which include Endpoint 
Manager Mobile Sentry17 and Avalanche.18 The disclosures encompass multiple types 
of security vulnerabilities, including authentication bypass, privilege escalation and 

14	 Howell et al. 2023.
15	 Azodolmolky 2013.
16	 CISA 2024.
17	 Ivanti Endpoint Manager Mobile Sentry (formerly part of MobileIron) is a secure, in-line gateway designed to 

manage and protect data traffic between mobile devices and corporate systems.
18	 Ivanti Avalanche is a specialised mobile device management (MDM) system designed to manage, secure and 

update large fleets of rugged mobile computers, scanners and smart devices, frequently in logistics and supply 
chain environments.
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pre-authentication remote code execution (in the following RCE)19 to demonstrate 
how MDM systems have developed over time.

Table 1 summarises the publicly disclosed Ivanti MDM vulnerabilities identified 
during this period, including their CVE identifiers, affected components and assessed 
severity levels. The dataset demonstrates that all authentication flaws, management 
interface weaknesses, and update system flaws produce excessive effects because 
MDM platforms function as central trust systems.

The first table shows that security vulnerabilities that allow remote attacks with-
out authentication have become more common.20 The initial security reports focused 
on post-authentication vulnerabilities and configuration-dependent weaknesses, 
whereas current reports indicate that organisations face security threats stemming 
from pre-authentication attack methods. 

Table 1: Chronological overview of high-impact Ivanti MDM vulnerabilities (2023–2026)

Year CVE ID(s) Product / component Type of vulnerability  CVSS21

2023 CVE-2023-39335, CVE-
2023-3933722

Ivanti Endpoint Mana-
ger Mobile (EPMM)

Enrolment impersona-
tion/access misuse

CVSS 8.5
CVSS 6.8

2023 CVE-2023-3803523 Ivanti sentry API24 authentication 
bypass

CVSS 9.8

2024 CVE-2024-2202625 EPMM Local privilege escala-
tion via crafted package

CVSS 6.7

2024 CVE-2023-46806, 
CVE-2023-4680726

EPMM SQL injection27 CVSS 6.7

2024 CVE-2024-24996, CVE-
2024-2920428

Ivanti Avalanche MDM Heap overflow → pos-
sible RCE

CVSS 9.8

2025 CVE-2025-4427, CVE-
2025-442829

EPMM Auth bypass / RCE chain CVSS 7.5
CVSS 8.8

2025 CVE-2025-2246230 Ivanti neurons for ITSM Authentication bypass CVSS 9.8

2026 CVE-2026-1281, CVE-
2026-134031

EPMM Pre-auth remote code 
execution (zero day)

CVSS 9.8

Source: compiled by the author based on NVD, CISA KEV Catalog and CVE Details (2023–2026)

19	 Remote Code Execution (RCE) is a critical cybersecurity vulnerability that allows attackers to remotely run ma-
licious code, commands, or software on a target computer or network, often resulting in a full system takeover.

20	 CVE Details 2026.
21	 CVSS stands for Common Vulnerability Scoring System. It is an open industry standard used to assess and rate 

the severity of software and hardware security vulnerabilities, assigning them a numerical score from 0.0 to 
10.0 based on factors like attack complexity, impact and exploitability.

22	 Ivanti CVE-2023-39335, CVE-2023-39337 2026.
23	 Narang 2023.
24	 An API (Application Programming Interface) is a set of rules and protocols that allow different software applica-

tions to communicate, share data and securely exchange functionality.
25	 NIST 2024.
26	 Computer Incident Response Center Luxembourg 2023.
27	 SQL injection (SQLi) is a security vulnerability in which attackers inject malicious SQL code into input fields to 

manipulate backend databases.
28	 Anderson 2025.
29	 Smith 2025.
30	 Center for Cybersecurity Belgium 2025.
31	 Moore 2025.
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The MDM platform has become more complex to operate, while its value as a tar-
get for attackers has increased due to its ability to deliver extensive attack paths.32 
Importantly, the Ivanti incidents should not be interpreted solely as vendor-specific 
implementation failures. Instead, they reflect broader structural characteristics inherent 
in centralised enterprise mobility and endpoint management architectures. Similar 
security weaknesses exist across different enterprise mobile management systems, 
including both MDM and unified endpoint management platforms.33 Ivanti, therefore, 
serves as a representative empirical example through which broader architectural 
characteristics of modern MDM platforms can be examined.

The empirical observations presented in this section establishes the foundation 
for the analytical findings discussed in the subsequent sections. By situating individual 
vulnerabilities within a temporal and architectural context, the analysis moves beyond 
incident reporting toward a systematic understanding of why MDM compromises 
produce organisation-wide security consequences.

Systematic analysis of the 2026 EPMM pre-authentication RCE incident  
(CVE-2026-1281) case

The practical validity of the proposed MDM threat model can be demonstrated 
through analysing the 2026 Ivanti Endpoint Manager Mobile (EPMM) zero day 
vulnerability chain (CVE-2026-1281). The analysed vulnerabilities were disclosed 
contemporaneously with the preparation of this manuscript. Accordingly, the study 
is based on publicly available information and should be interpreted as a contempo-
raneous analytical case study rather than a fully retrospective forensic analysis – the 
technical failure cascaded system-wide, affecting all services because it originated 
in the core MDM management plane. Public threat intelligence reports indicate that 
CVE-2026-1281 was actively exploited in combination with a second vulnerability 
(CVE-2026-1340), which enabled unauthenticated adversaries to execute arbitrary 
code on EPMM servers without the need of valid credentials or user interaction. The 
compromise provided attackers with administrative control over the centralised MDM 
infrastructure, thereby exposing enterprise-wide mobile device management functions 
to systemic manipulation. According to incident investigations published by the Palo 
Alto Networks Unit 42,34 exploitation activities included the establishment of reverse 
shells, deployment of web shells, reconnaissance operations, and the downloading 
of additional malware payloads.

The attack sequence originated at the internet-facing management interface, 
which served as the most vulnerable trust boundary in the system architecture. By 
exploiting a pre-authentication remote code execution vulnerability, adversaries 
bypassed perimeter authentication mechanisms and obtained control over the man-
agement server. This effectively transformed the MDM platform from a defensive 

32	 Syynimaa 2022.
33	 Celik 2025.
34	 Palo Alto Networks Unit 42 is a renowned global team of threat researchers, incident responders, and security 

consultants that provides proactive cyber risk management and emergency incident response.
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management component into an entry point for the broader enterprise network. 
Following the initial breach, the attackers advanced to the second stage of the attack 
model by gaining administrative control of the MDM management server. At this 
stage, the adversary transitioned from an external attacker to an internally trusted 
administrative actor, inheriting the extensive privileges of a centralised MDM control 
plane. In the third phase of the attack chain, the adversaries used authorised MDM 
push-management functions to spread harmful configuration profiles across all 
devices in the enrolled device fleet. The enrolled devices executed the commands 
automatically because they had already established a trust connection with the 
management server. The compromised endpoints subsequently functioned as trusted 
proxies within the enterprise environment. The attackers used their ability to control 
device status, their access to valid session tokens, and their knowledge of enterprise 
network protocols to navigate the organisation’s internal identity systems, including 
the VPN,35 gateways, directory services and authentication systems.36

The threat intelligence telemetry indicates that the exploitation campaign affected 
organisations across various sectors, including state and local government, healthcare, 
manufacturing, professional services and high-technology industries in the United 
States, Germany, Australia and Canada. The U.S. CISA37 included CVE-2026-1281 in 
its KEV.38 The catalogue was updated because attackers were currently exploiting the 
vulnerability, which had become a major security risk. The scale of potential exposure 
was also significant. Security telemetry identified more than 4,400 internet-accessible 
EPMM instances worldwide, demonstrating the platform’s extensive deployment 
footprint and the large attack surface available to threat actors.

This case demonstrates that the organisational impact of MDM compromise is 
disproportionately high, not merely because of the underlying software vulnerability, 
but also because of the concentrated privilege structure and implicit trust relation-
ships embedded in MDM platform architectures.39 While the Ivanti case provides 
the empirical foundation for this analysis, the structural implications identified here 
apply broadly to modern enterprise MDM deployments and centralised endpoint 
management systems.

Vulnerability pattern analysis and threat modelling of MDM platforms

For analytical clarity, I introduce three core concepts that serve as the foundation 
for interpreting the security implications of Mobile Device Management (MDM) 
platforms. These concepts – privilege  concentration, identity adjacency and update 
trust dependency – are not presented as entirely novel theoretical constructs, but 

35	 A Virtual Private Network (VPN) is a service that creates a secure, encrypted “tunnel” between your device 
(computer, phone) and the internet.

36	 Hogan-Burney – Tsyganskiy 2025.
37	 Cybersecurity and Infrastructure Security Agency.
38	 Known Exploited Vulnerabilities.
39	 Rose et al. 2020.
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rather as an integrated framework tailored to the specific architectural characteristics 
of MDM systems.40

Privilege concentration refers to the extent to which administrative author-
ity and security-relevant control functions are centralised within a single system 
component. In the context of MDM platforms, this manifests as the aggregation of 
device management, policy enforcement, and configuration control within a unified 
management plane. Such concentration creates a structural condition in which the 
compromise of a single system element yields disproportionately high impact across 
the managed environment.

Identity adjacency describes the extent to which a system influences authenti-
cation processes or access control decisions without being formally classified as an 
identity provider. MDM systems increasingly operate in this intermediate space, as 
device compliance status, enrolment state, and configuration integrity are frequently 
used as implicit inputs into access control mechanisms. As a result, these systems 
acquire indirect authority over identity-related decisions, thereby expanding their 
security relevance beyond traditional device management roles.41

Update trust dependency captures the reliance of managed endpoints on a cen-
tralised authority for the delivery and execution of configuration changes, software 
updates and policy enforcement actions. This dependency is typically implemented 
through implicit trust relationships, where endpoints accept and execute instructions 
from the management server without independent validation. While this model 
enables efficient large-scale administration, it also creates a high-risk propagation 
channel in the event of control-plane compromise.42

Using a consistent framework for interpretation helped me to make sense of 
the entire dataset. This structured approach enabled me to move from simply doc-
umenting incidents to generating more meaningful insights and analysis. During my 
analysis, I adopted an active stance, analysing vulnerabilities along with their impact 
on the MDM architecture. I found specific vulnerabilities, which included possible 
administrative takeover and granting unlimited control of the MDM system, as evi-
dence of privilege centralisation. Moreover, I analysed vulnerabilities associated with 
authentication, device compliance validation, and access control using the notion 
of identity adjacency. Also, I classified vulnerabilities allowing unauthorised access 
to system configurations and updates as a sign of user trust in the system’s update 
mechanisms. Adopting an interpretive model was critical in allowing me to analyse 
the whole dataset. The interpretive approach provided me with the opportunity to 
transition from mere documentation to deeper analysis.

While Table 1 presents a chronological overview of disclosed Ivanti vulnerabilities, 
the dataset also reveals several recurring structural patterns that are highly relevant 
for understanding systemic risk in Mobile Device Management architectures. Rather 
than representing isolated implementation defects, the vulnerabilities cluster around 
a limited number of architectural trust boundaries within MDM systems.43

40	 Tuhin 2025.
41	 Alpár et al. 2011.
42	 Cappos et al. 2008.
43	 Saltzer–Schroeder 1975.
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A qualitative classification of the vulnerabilities summarised in Table 1 identifies 
three dominant categories, as illustrated in Figure 1.

37,5%

50,0%

12,5%

Remote Code Execution (RCE)

Authentication Bypass

Privilege Escalation

Figure 1: Distribution of incidents by vulnerability types in Ivanti MDM incidents (2023–2026)
Source: compiled by the author based on vulnerability data collected from MDM–Ivanti (2023–2026)

Authentication bypass vulnerabilities are among the most critical categories, as they 
allow attackers to circumvent the primary security boundary protecting administrative 
management functions. When such flaws occur in externally accessible interfaces, 
attackers may obtain control over the MDM platform without prior credentials. The 
process of exploiting privilege escalation vulnerabilities begins when attackers use 
their restricted access to elevate their privileges to full administrative rights. The 
RCE vulnerabilities in MDM systems pose major security risks because management 
servers handle privileged access while maintaining secure connections to all con-
nected devices. Attackers who exploit these vulnerabilities gain complete access to 
the management server, including the ability to control device settings and network 
security protocols.44

The distribution of vulnerabilities across MDM components highlights the 
concentration of risk within a small number of architectural interfaces.45 The most 
frequently affected elements include:

•	 API management
•	 enrolment and device registration services
•	 administrative web interfaces
•	 update and package deployment mechanisms

44	 Elyassa 2024.
45	 Anderson 2020.
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These components represent the primary trust boundaries between external entities 
and the MDM control plane. Because many of these interfaces must remain accessible 
to devices across enterprise networks or the public internet, they inherently expand the 
platform’s attack surface. An important trend in the dataset is the growing prevalence 
of pre-authentication vulnerabilities that enable attackers to exploit management 
interfaces without valid credentials. This shift significantly lowers the barrier to com-
promise and transforms the MDM platform into a viable initial access target rather 
than merely a post-compromise privilege escalation opportunity.

The architectural role of MDM platforms creates greater security risks because their 
system design enables common software vulnerabilities to have more severe effects 
than they do in standard enterprise environments.46 While standard vulnerabilities 
usually affect a limited number of services or specific hosts, flaws in MDM control 
planes can have a cascading effect across the entire organisational infrastructure. 
The amplification effect affects all managed devices that experience operational 
failure due to a specific security vulnerability.47 The system vulnerabilities turn off 
all authentication mechanisms that determine user access to protected resources 
in accordance with established security protocols. The adversary obtains access to 
software distribution pathways and compliance monitoring systems because the 
organisation’s security system for system protection is compromised. Consequently, 
even moderately complex vulnerabilities can produce disproportionate organisational 
consequences when they occur within centralised device management systems.48

Conclusion

The Ivanti incident research shows that organisations now protect their systems 
through centralised device control together with zero-trust security systems. Organ-
isations now use MDM platforms as security systems to protect their devices, as they 
authenticate user identities through these platforms. The security standards that 
protect organisations through device management, along with identity management, 
now fail because attackers who breach MDM systems can gain complete control over 
device security and user authentication.49 Through this analytical synthesis, I provide 
direct answers to the core research questions of this study:

•	 RQ1: Why do MDM vulnerabilities consistently yield such a disproportion-
ate impact on organisations? The “Force Multiplier” effect in MDM systems 
results in all systems experiencing their most severe impact. Because the MDM 
server maintains an automated, pre-established trust relationship with the 
entire device fleet, a single compromise at the control plane level allows the 

46	 Bálint–Pető 2025.
47	 ENISA Cyber Threats 2026.
48	 Hayes et al. 2020.
49	 Windley 2005.
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instantaneous propagation of malicious configurations without requiring the 
exploitation of individual devices.

•	 RQ2: Which specific architectural traits in modern MDM systems are respon-
sible for magnifying these compromises? The magnification is primarily driven 
by privilege concentration and identity adjacency. Modern MDM systems 
are no longer peripheral tools; they are deeply integrated into the identity 
assurance chain. Using device enrolment status as a trust indicator creates 
a security vulnerability for the MDM platform, as it becomes the only security 
assessment method.

•	 RQ3: What broader governance lessons can be extracted from the Ivanti case? 
The Ivanti case demonstrates that MDM security must shift from a “patch 
management” focus to an architectural trust model. Governance must treat 
MDM platforms as Tier 0 assets50 – equivalent to Active Directory or Identity 
Providers – consistent with findings in centralised command and control 
architectures where trusted information flows determine decision-making 
integrity51 requiring strict network segmentation, multi-factor authentication 
for all administrative interfaces, and the assumption that the management 
plane itself is a high-value target for pre-authentication attacks.

•	 The primary scientific contribution of this study lies in the analytical refram-
ing of MDM platforms as identity-adjacent control planes. This research 
demonstrates that modern MDM systems operate across device, identity 
and policy layers concurrently, creating a concentration of privilege that 
traditional endpoint threat models fail to predict. By bridging the conceptual 
gap between identity-centric security and endpoint management, this study 
argues for applying high-assurance frameworks to all centralised management 
architectures.

The security of MDM systems will become increasingly important for organisations as 
they extend their mobile and remote work capabilities, according to the conclusion of 
this study. The Ivanti case study demonstrates that structural properties, including 
the exploitation of secure management pathways, determine the depth of security 
breaches in systems, not just software flaws. Future security approaches must adapt 
to view MDM platforms as essential, high-risk elements of the identity framework, 
and researchers need to explore multi-vendor resilience to develop systemic insights 
across different deployment models, particularly in the context of increasingly integ
rated, multi-domain system architectures.52

50	 Tier 0 assets are the most critical IT systems, identities and components in an organisation –  often called the 
“crown jewels” – that provide direct administrative control over Active Directory (AD) or cloud identity environ-
ments.

51	 Tóth 2025.
52	 Tóth–Farkas 2023.
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