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Abstract: In an era dominated by concerns of data
breaches, and identity theft, security of corporate resources
and assets has become paramount. Centralized identity
management systems traditionally present vulnerabilities
that can fundamentally threaten corporate security. This
paper introduces a novel platform to identity management
in organizations, leveraging the principles of Self-Sovereign
Identity (SSI) and the technological robustness of block-
chain. By giving individuals unwavering control over their
digital identities and reducing dependence on centralized
intermediaries, SSI provides a transformative advancement
in security and privacy. When combined with blockchain's
immutable, decentralized, and transparent nature, this
model ensures a verifiable, tamper-proof, and holistic iden-
tity management system. Beyond individual identity man-
agement, this paradigm provides corporations with a ro-
bust mechanism to protect their assets, both digital and
physical. We explore the architectural design and benefits
of implementing the proposed system, BlockSSI-CRS,
emphasizing its transformative potential for corporate
resource protection. Through rigorous analysis, this paper
highlights the feasibility of a blockchain-enhanced SSI
platform in the context of corporate security needs.

Index Terms: Self sovereign identity, blockchain, iden-
tity, authentication, corporate security.

[. INTRODUCTION

In the digital age, the management and verification
of identities have evolved from paper documents to
electronic IDs, and now, toward decentralized digital
models. In the face of growing concerns about privacy,
security, and autonomy in identity management, the
concept of Self-Sovereign Identity (SSI) emerges as a
revolutionary paradigm shift [1-4]. SSI is a digital iden-
tity concept in which an individual or organization has
sole ownership over their personal data, without the need
for a centralized third party or intermediary [1, 2, 5]. The
owner controls their identity and can share it with others
without going through a central authority. Instead of
having identities granted, verified, and stored by third-
party entities, SSI empowers users to control their own
identity data, granting them the ability to choose when,
how, and to whom their personal information is shared.

The shift towards SSI can significantly alter the
digital identity landscape [2-4]. One of the most compel-
ling advantages is the enhanced privacy it offers users.
Rather than disclosing an entire set of personal data for
verification, users have the discretion to disclose only
the relevant data necessary for a particular transaction.
Moreover, by reducing the reliance on intermediaries,
the risks linked to centralized authorities are mitigated.
Fundamentally, SSI prioritizes the user, ensuring that
decisions concerning one's identity originate from the
individual and not external forces.

SSI typically utilizes distributed ledger technology
(DLT) to provide decentralized verification, ensuring
that identity records are immutable and tamper-proof [3,
4, 6]. The rise of distributed ledger technology, particu-
larly blockchain, has provided a robust foundation for
this new identity framework. With its decentralized
nature, immutability, and transparency, blockchain en-
ables the creation of verifiable and tamper-proof identity
records. In this decentralized landscape, users are
equipped with digital wallets containing cryptographic
keys that allow them to prove their identity across multi-
ple platforms, domains, and services.

Combining SSI with blockchain technology yields
several notable benefits [1-4]. Firstly, decentralization
emerges as a key advantage, freeing SSI from the poten-
tial risks of centralized systems. This leads directly to
enhanced security, given blockchain's nature which pre-
vents alterations to recorded identity data without a wide
consensus, thereby offering a strong defense against
identity fraud. This system also brings about a height-
ened level of transparency, with every action or data
input on the blockchain being open to review, which in
turn builds user trust [5, 6, 9]. A critical benefit of this
integration is the amount of control it offers to individu-
als. They can manage access to their identity details,
presenting proofs without having to expose the full data,
a feature made possible by advanced encryption meth-
ods. Finally, the combination ensures interoperability,
enabling varied entities or platforms to acknowledge and
work with a uniform identity, streamlining interactions
across diverse platforms.
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In real-world applications, the integration of SSI
with blockchain has been transformative. Digital pass-
ports have emerged, offering a tamper-proof and univer-
sally verifiable identity for border crossings. Access
control mechanisms have evolved beyond passwords,
providing users secure and verifiable access to digital
services. The healthcare sector sees patients taking
charge of their health records, deciding who can access
them. Meanwhile, the financial industry benefits from
streamlined Know Your Customer (KYC) procedures,
with users in the driver's seat of their own financial iden-
tity data. At this point, Quality of Service (QoS) is a
crucial challenge, especially with the proliferation of
real-time applications [12, 13]. Evaluating the QoS for
SSI platforms, especially those integrated with block-
chain, requires a comprehensive approach. Key metrics
include latency, which gauges the system's responsive-
ness; throughput, denoting the platform's capability to
manage numerous operations concurrently; and avail-
ability, emphasizing consistent uptime [13, 14]. More-
over, the platform's reliability in consistently executing
identity verifications, scalability to accommodate grow-
ing user demands, robust security, and privacy measures,
and interoperability with diverse systems are important
issues.

A. RESEARCH PROBLEM AND PURPOSE

In an era marked by rapid technological advance-
ment and increasing cyber threats, the protection of digi-
tal assets has risen to be a top priority for companies and
businesses globally. Digital identity, positioned at the
crossroads of individual privacy and organizational secu-
rity, represents a domain primed for groundbreaking
advancements. The continual evolution of digital land-
scapes and the emergence of sophisticated cyber threats
have propelled the need for innovative solutions to se-
cure digital identities. In recent years, there are a number
of difficulties and challenges faced by companies in
terms of security and privacy. Some of these can be
summarized as follows:

(a) Complex Systems Architecture: Modern systems
often consist of intertwined infrastructures, including
centralized servers, distributed systems, and cloud plat-
forms. This complexity can make system management,
monitoring, and securing more challenging.

(b) VPN Access and Admin Rights: Users with
VPN access and admin rights can potentially access all
systems, posing a considerable security risk. Such broad
access can expose the system to internal threats, acciden-
tal mishaps, or even external breaches if an admin's
credentials are compromised.

(c) Diverse Support Personnel: Different depart-
ments might have their own set of support personnel,
each requiring distinct authentication methods. This
fragmentation can lead to inefficiencies, inconsistencies,
and potential security gaps.

(d) Access Security in Multi-user Systems: As per-
sonnel come and go or change roles within an organiza-
tion, managing their access rights becomes intricate. It's

vital to ensure that former employees or those who
change departments don't retain unnecessary access,
posing potential security risks.

(e) Managing External Support Access: Organiza-
tions often rely on third-party vendors or external sup-
port personnel for specific tasks. Managing their access
and ensuring it's revoked once their task is completed is
crucial to prevent lingering access points that could be
exploited later.

In addition to these, other problems faced include
security issues arising from the inadequacy of 1FA (One-
Factor Authentication) / 2FA (Two-Factor Authentica-
tion); the complexity of managing user accounts that
need to access multiple subsystems; management of
accounts of users who leave the company or change
positions; the independent log generation by different
subsystems; handling the access procedures of external
support teams with restricted permissions and time lim-
its; the necessity for system administrator approval in
suspicious scenarios; requests for secure remote access
to the company's IT resources (only those granted per-
mission); the need to identify and take precautions
against malicious users; and the difficulties encountered
in managing dormant or unused accounts. Addressing
these challenges requires a comprehensive identity and
access management solution, routine security audits, and
the adoption of best practices for system and user man-
agement.

In light of the aforementioned challenges, this
study proposes an innovative platform, BlockSSI-CRS
that integrates the principles of SSI with the transparency
of blockchain technology, specifically designed to en-
hance corporate asset and resource security. At the inter-
section of individual digital identity management and
corporate security, the platform offers solutions tailored
to both individuals and businesses. Employees, the pri-
mary users of corporate resources, are empowered with
unparalleled control, security, and ownership over their
personal data. When this individual sovereignty aligns
with the platform's sophisticated access control struc-
tures, it creates a dynamic environment where entry to
corporate assets becomes seamless for those who are
authorized, while simultaneously establishing barriers
against any unauthorized intrusions. In an age when
online threats are a significant concern and protecting
data is crucial, the BlockSSI-CRS platform offers a
valuable solution for the safety and independence of
employees, and also strengthens the security of corporate
resources and assets.

The rest of this paper is organized as follows: Sec-
tion II presents the system design and architecture stud-
ies, and Section III explains how the system works and
development requirements. Finally, the study is con-
cluded in Section IV.

II. SYSTEM DESIGN AND ARCHITECTURE

Many SSI solutions leverage decentralized tech-
nologies, especially blockchain, to ensure data integrity,
security, and privacy. Blockchain provides a decentral-
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ized ledger that can record, authenticate, and verify iden-
tity claims without a central authority, reducing the risk
of data breaches and unauthorized access.

When compared with the existing studies in litera-
ture [7-11], the proposed novel BlockSSI-CRS platform
distinguishes itself by empowering employee independ-
ence while ensuring data protection, addressing modern
digital threats more effectively. By harnessing the power
of blockchain, the platform guarantees a more transpar-
ent and traceable identity verification process, and inte-
grates with corporate systems. The proposed platform
aims to not only empower employees with greater con-
trol over their own data but also streamline the authenti-
cation procedures, making them quicker and more effi-
cient.

B. SSTARCHITECTURE

As mentioned, SSI is a decentralized approach to
digital identity, where individuals have control over their
personal data without relying on a centralized authority.
As highlighted in Figure 1, a SSI platform has following
components [1-6]:

(*) Decentralized Identifiers (DIDs): At the core of
SSI are DIDs, which are unique identifiers that an indi-
vidual creates for themselves. Unlike traditional user-
names assigned by a service, a DID is generated and
controlled by the user.

(*) Public/Private Key Pair: When a DID is created,
a corresponding public/private key pair is also generated.
The public key is stored on a distributed ledger, while
the private key remains with the user, ensuring control
and security.

(*) Verifiable Credentials: When an individual
wants to prove something about themselves (e.g., age,
nationality), they use verifiable credentials. An issuing
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party (like a university or government agency) provides
a digital credential to the individual, which they can
share without revealing the actual data.

(*) DID Document: This is a piece of data associ-
ated with a DID that contains details like public keys,
service endpoints, and other information. It's stored on a
blockchain or another distributed ledger and can be ac-
cessed to verify the owner of a DID.

(*) Wallets: Users store their DIDs and verifiable
credentials in digital wallets. These can be apps or soft-
ware, and they manage the user's private keys, allowing
them to securely share or prove their identity.

(*) Proofs and Verification: When a website or ser-
vice needs to verify a user's identity, the user provides a
proof by signing a challenge or request with their private
key. The service can then verify this using the public key
from the DID Document stored on the blockchain. Since
SSI is based on open standards, different systems can
communicate and recognize each other's identities. This
means users can use their identity across various services
without creating new profiles or relying on a single cen-
tralized identity provider.

C. SYSTEM CONTEXT

The context of the proposed BlockSSI-CRS system
is illustrated in Figure 2. In the BlockSSI-CRS system,
five entities are highlighted: individual users, corporate
resources, blockchain network, authentication services and
IT administrators. Users typically employees, are the
primary interactors who manage and verify their digital
identities to access corporate resources based on their SSI
credentials. Their interaction is governed by the trust
established through the SSI and validated using the block-
chain. As shown in context diagram, employees request
access to assets by providing their SSI credentials.
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Fig. 1. SSI requirements and structure
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After validating the SSI credentials on the block-
chain, the system grants or denies access. Corporate
resources represent the secured databases or resources
that users engage with. The blockchain network acts as
the backbone, ensuring each identity transaction's integ-
rity, security, and decentralization. Blockchain network
nodes are crucial for validating and confirming transac-
tions or access events that are recorded on the block-
chain. These represent the process of validating transac-
tions or access events on the blockchain. Authentication
services, which can encompass traditional methods like
1FA, 2FA or MFA (Multi-Factor Authentication) as
newer identity verification means, provide an additional
layer of verification. Lastly, IT administrators oversee
the system, ensuring smooth operations, granting or
revoking permissions, and addressing any anomalies or
special cases.

D. SYSTEM ARCHITECTURE

The proposed BlockSSI-CRS system is comprised of
multiple layers and components to enhance identity
management and resource access. The essential compo-
nents of the proposed architecture (Figure 3) are de-
scribed hereunder:

At the forefront of the system is the user interface
layer, which includes both the BlockSSI-CRS app (as the
digital wallet for users) and the Admin Control Panel.
Through the BlockSSI-CRS app, users can view and
manage various aspects of their digital identity, from
DIDs and verifiable credentials to transaction histories,
allowing them to assert their identity and access corpo-

rate resources from any location. The admin control
panel provides IT administrators enabling them to over-
see system functionalities, adjust permissions, and ad-
dress potential security issues.

The application layer contains the identity management
and access control modules. Identity management mod-
ule is essential for users to manage their DIDs and re-
lated credentials, all centralized within the BlockSSI-
CRS app. Meanwhile, the access control module oper-
ates and implements access policies and rules based on
SSI credentials.

The blockchain layer, as a decentralized ledger se-
curely stores user DIDs, DID documents, and public
keys. It also deploys smart contracts which activate
automatic actions based on set criteria, like granting
access after identity verification.

The infrastructure layer includes the necessary hard-
ware and software components for robustness and scal-
ability. In this layer, BlockSSI-CRS server orchestrates
the overall operation of the system, manages data flows,
and interacts with the blockchain network. Within this
layer, the blockchain network also operates, storing
DIDs and validating identity transactions. Integrated
storage solutions accommodate the vast data associated
with verifiable credentials, transaction histories, and
access logs. Additionally, this layer includes security
protocols and firewalls, defending against cyber threats
and unauthorized intrusions. Moreover, connections to
external authentication services can be realized in order
to offer 1FA, 2FA or MFA for heightened security sce-
narios. In situations where additional security layers are
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needed, integration with OTP (one-time password) ser-
vices via OTA (over-the air) [15, 16] or biometric con-
trols can be added. The infrastructure layer, in essence,
provides the backbone, supporting and enhancing all
functionalities of the BlockSSI-CRS system.

This design offers a comprehensive strategy, guar-
anteeing that the BlockSSI-CRS system operates effi-
ciently and stands strong against possible challenges. At
the same time, it emphasizes user control and the safe-
guarding of corporate resources.
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III. HOW SYSTEM WORKS

As an example, the employee wants to access to the
company's database server from any location. A step-by-
step process is described hereunder which details how an
employee might interact with the BlockSSI-CRS system:

(1) Instead of a typical username and password
prompt, the employee launches the BlockSSI-CRS app
(user dashboard) on their device, which acts as their
digital wallet. This app securely stores their SSI creden-
tials, including their DID and associated private key.
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Fig. 3. Proposed system components

(2) Within the app, the employee initiates an au-
thentication request to access the company's database
server. The BlockSSI-CRS app uses the employee's DID
and signs the request with their private key.

(3) The signed request is sent to the BlockSSI-CRS
server for validation. The server checks the blockchain
network to retrieve the public key associated with the
employee's DID. It then uses this to validate the authen-
ticity of the request.

(4) After the SSI credentials are verified, the
BlockSSI-CRS server's access control module evaluates
if the employee has the required permissions to access
the company database server.

(5) The BlockSSI-CRS server leverages the block-
chain network to validate the integrity and status of the
employee's SSI credentials, ensuring they remain untam-
pered with and are not revoked.

(6) If the credentials are verified and the access
control policies allow it, the system grants the employee
access to the company's database server. If any discrep-
ancies arise or if the employee lacks the necessary per-
missions, access is denied.

(7) Once access is granted, the system establishes a
secure, encrypted connection between the employee's
device and the company's database server. This ensures

that the employee can interact with the database or other
resources securely, even if they're accessing it from a
remote location. The employee is empowered to execute
tasks, query data, or undertake any other authorized
actions, all without the necessity of establishing a VPN
connection.

(8) All actions undertaken by the employee during
this session are recorded to the blockchain network,
ensuring an immutable and tamper-evident audit trail.
This blockchain-backed logging mechanism heightens
security, offering a transparent record of all interactions.
Once the employee has finished their tasks, they can
securely end the session via their BlockSSI-CRS app.

E. DEVELOPMENT STUDIES

For the server-side, we'll consider blockchain plat-
forms Ethereum for its well-documented smart contract
capabilities or Hyperledger Fabric for private and enter-
prise-focused solutions. In case of smart contract devel-
opment, Solidity (for Ethereum) or Chaincode (for Hy-
perledger) will be used to design, write, and test smart
contracts. Backend development may leverage frame-
works like Node.js or Django for API development and
integration with frontend systems. Databases like Post-
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greSQL or MongoDB will be considered to store off-
chain data, user profiles, and other non-transactional
information.

In case of SSI integration tools, for effective imple-
mentation and management of DIDs we'll explore tools
like the Universal Resolver provided by the Decentral-
ized Identity Foundation (DIF). Additionally, to stream-
line the creation and management of self-sovereign iden-
tities, established frameworks such as Sovrin and uPort
will be evaluated. To ensure the BlockSSI-CRS app is
robust and functional, we'll consider integrating Wallet
SDKs, like those offered by Trinsic. These SDKs are
crucial as they support the creation, management, and
verification of digital identities and their associated cre-
dentials.

On the frontend development side, we'll be considering
popular web frameworks such as React and Angular.
Scalability is also crucial for the success of the
BlockSSI-CRS system. To achieve this, we're looking
into cloud service providers such as AWS or Google
Cloud. Additionally, the nature of our blockchain choice,
be it private or consortium, will dictate the need for
infrastructure components dedicated to running and
managing blockchain nodes.

Upon thorough examination of the aforementioned
tools and solutions, decisions will be made to adopt the
most suitable ones that best align with the system's goals
and objectives.

IV.CONCLUSION

In the evolving digital landscape, SSI paradigm
emerges as a pioneering solution, particularly for en-
hancing secure authentication and identity management.
Accordingly, this study introduced a novel platform,
BlockSSI-CRS that merged the capabilities of block-
chain technology and SSI architectures for securing the
corporate assets and resources. BlockSSI-CRS distin-
guished itself by offering a decentralized approach that
empowered employee independence while ensuring
identity management and secure resource access.

Upon concluding the development phase of the
BlockSSI-CRS system, rigorous evaluations were initi-
ated. Initially, tests aligned with the BlockSSI-CRS
system standards and protocols were executed on the
underlying blockchain infrastructure, aiming for a 100%
success. Subsequently, an in-house pilot test was set to
be launched within the company, leveraging an assort-
ment of diverse endpoint devices, servers, desktops, and
mobile platforms. Importantly, the blockchain network's
response time to the SSI requests was projected to be
consistently under 1 second. Our goal was to realize
these pilot evaluations with an 100% success rate,
thereby confirming the system's resilience, efficacy, and
readiness for broader deployment.

With the BlockSSI-CRS framework, there was re-
duced dependency on traditional authentication mecha-
nisms like 1FA and 2FA, which highlighted the robust-
ness and efficiency of the system. The utilization of
blockchain technology also allowed for enhanced secu-

rity, offering transparent and immutable log management
that ensures every transaction and interaction's traceabil-
ity and integrity. Moreover, the system showcased its
adaptability by enabling location-independent access to
company assets, eliminating the traditional reliance on
VPNs. Consequently, the proposed system stands out as
a model for secure user identity management and authen-
tication, offering a seamless user convenience and robust
corporate resources protection.

To fully evaluate the feasibility of a blockchain en-
hanced SSI platform in a particular domain, some of the
limitations must be carefully considered as well [2, 5, 6,
9]. These limitations include scalability challenges as the
blockchain network might struggle to maintain effi-
ciency under heavy load, integration complexities with
existing corporate systems which could result in re-
source-intensive deployments, and the challenges of
compliance with global data protection laws. The im-
plementation and operating cost of a blockchain based
SSI could be significant, which may not be justifiable for
all organizations.
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