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I t is projected that by 2030, over 30% of the global population will be 
using universal digital wallets. These wallets will revolutionize not only 
how individuals control and use their digital identities but also how they 

manage and exchange value. Universal digital wallets will offer an integrated, 
secure channel for individuals that combines authentication and payments, 
streamlining numerous daily transactions, including accessing digital ser-
vices, managing digital verifiable records, engaging with loyalty programs, 
sending money, signing documents, and paying for goods and services. 

By leveraging advanced technologies, universal digital wallets will deliver 
unparalleled security and user control, steering us toward a verifiable 
web and a global digital economy. As AI technologies and quantum 
computers evolve, and the challenges of identity impersonation become 
more complex, universal digital wallets will emerge as an important safe-
guard, offering individuals robust identity protection through verifiable 
digital credentials and quantum-resistant cryptography. This robust 

Abstract
framework not only prevents unauthorized access but also ensures that 
each digital interaction is safe and authenticated within established trust 
frameworks. With the world evolving towards a global digital economy, 
the integrity and reliability of digital interactions will be paramount. Uni-
versal digital wallets lay a strong foundation of security, fostering trust, 
privacy, and inclusivity across the digital landscape, turning visionary 
objectives into tangible realities.

Blerify’s technology is designed to accelerate the adoption of universal 
digital wallets. Our platform integrates with cutting-edge technologies 
and user-centric principles. Partnering with Blerify means embracing 
innovative solutions that offer security, efficiency, and inclusivity across 
digital transactions worldwide. Blerify invites both public and private sec-
tor entities to join us in pioneering the future of digital wallets and identity 
management. Together, we can drive the transformation that prepares 
every organization to thrive in this new digital era.
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1. Universal Digital Wallets

A regular digital wallet can be understood as a secure digital con-tainer that allows individuals to store, manage, and interact with 
various types of assets and data. Different types of digital wallets 

exist today. However, a universal digital wallet has yet to be developed. 

A universal digital wallet allows for the management of both identity and 
assets, enabling interoperability with public and private institutions, as 
well as other individuals. It serves as a unified channel for individuals to 
handle all forms of digital interactions related to data verification and value 
transfer, offering the following features:

• Identity Management: Provides secure storage and management of per-
sonal or organizational identity credentials, as well as verifiable records. 
These credentials and records can include electronic IDs, passwords, 
private keys (e.g., passkeys), authentication tokens, and any other verifi-
able document. This feature empowers users with full control over their 
identity data, allowing them to manage, protect, and share their identity 
information securely and efficiently across various platforms and services.

• Interactions & Transactions: Facilitates secure interactions with other 
systems, networks, or individuals. This includes accessing services, 
proving identity, and engaging in authenticated communications. The 
wallet enables users to verify their identity, share verified credentials, 
and participate in secure exchanges of information, supporting a wide 
range of digital interactions across various platforms.

• Payments: Supports the execution of secure payments between parties, 
encompassing various forms of digital financial transfers, including tradi-
tional currency, digital credit and debit cards, and cryptocurrencies. The 
payment functionality is designed to integrate seamlessly with existing 
financial systems in compliance with regulations to ensure smooth, secure, 
and reliable value exchanges in both online and offline environments.

• Asset Management: Empowers users to store and manage a wide 
range of digital assets, such as e-money, cryptocurrencies, digital 
certificates, digital tickets, and physical assets represented in digital 
form. This feature provides users with a unified platform to oversee 
and control their digital wealth.

• Security: Incorporates robust security mechanisms, including encryp-
tion, authentication, and access control to protect the wallet’s contents 
from unauthorized access or theft. The wallet’s security architecture is 
designed to safeguard user data and transactions to provide the highest 
level of protection.

• Recoverability: Provides comprehensive mechanisms to recover ac-
cess to the wallet’s contents in the event of loss, theft, or device failure. 
This often includes secure backup options so that users can restore their 
wallet and regain access to their digital assets and identity credentials.

• Interoperability: Enables seamless integration and communication 
with a wide array of systems and platforms. This ensures that the wallet 
can function across different technological and regulatory environ-
ments, facilitating the efficient exchange of information, credentials, 
and transactions in a global digital economy.

Universal digital wallets represent a new channel for digital interactions, 
with the potential to solve most of the challenges related to digital identity 
and payments that impact hundreds of millions of people every day, as will 
be addressed later in this document. This new generation of wallets will also 
redefine the way we communicate with each other and our ecosystems.  
In turn, it will lead to a new generation of user-centric products and services. 
That is, universal digital wallets will enable not only authentication and 
payments but also advertisement, messaging, loyalty, and voting, among 
other things, creating new user experiences and business models. 
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2. Universal Digital Wallets and Digital Identity

Identity is the collection of attributes and characteristics that uniquely define an individual or entity, distinguishing them from others in a cer-
tain context. This includes a wide range of information —physical traits, 

biometric data, experiences, possessions, relationships, and more — that 
makes us uniquely identifiable. To be uniquely identifiable is crucial for 
authentication, which involves proving one’s identity to others by demon-
strating the uniqueness and validity of these attributes.

Authentication is the process of verifying a set of identifiers and attributes 
that represent an individual or entity. However, given the constantly 
evolving nature of these attributes, capturing, and storing a complete set 
of attributes for a person or entity at a single point in time is impractical. 
Instead, we rely on finite subsets of attributes that are unique and recog-
nizable enough to establish our individuality. 

The process of authentication relies on third-party authorities, such as 
governments or institutions, which issue official credentials like pass-
ports or national IDs. These certificates provide a recognized and trusted 
verification of identity, enabling individuals to prove who they are with a 
high level of assurance. Regulations generally mandate that government 
authorities have to provide and oversee the issuance of these official 
credentials to ensure that they meet established standards of security 
and accuracy. This regulatory oversight helps maintain the integrity and 
reliability of identity verification systems, reinforcing public trust in the 
credentials used for authentication.

The UN’s Sustainable Development Goal 16.9 aims to provide legal iden-
tity for all by 2030, highlighting the importance of birth registration and 
civil documentation. Despite these efforts, approximately 1 billion people 
worldwide still lack proof of identity which impedes their access to essential 
services and rights. While the Universal Declaration of Human Rights does 
not explicitly mention «identity,» it implicitly recognizes the need for iden-
tification through rights, such as legal recognition and nationality. Ensuring 
that everyone can be identified is fundamental to protecting these rights.

Currently 14% of the 
population has no identity

By 2030 the goal is to have an 
identity for everyone

2.1. Reviewing the Idea of Identity
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2. Universal Digital Wallets and Digital Identity

2.2. Issues Related 
to Identification and 
Authentication
Building on the concept of identity, a digital identity is a defined set of attri-
butes that enable individuals to be uniquely identifiable and authenticate 
themselves electronically (i.e. over the Internet). We have multiple digital 
identities, each of which are represented by one or several identifiers and a 
set of attributes that are unique within their specific context. 

Digital identity enables real-time trustable connections, transactions, 
and the provision and receipt of digital services worldwide, avoiding the 
limitations of the physical world. Robust identity management systems are 
essential because they enable us to authenticate ourselves electronically 
to others and trust that the person or business we are interacting with 
online is who they say they are. 

According to McKinsey&Co., a “good Digital ID” is verified and authen-
ticated with a high level of assurance through digital channels, unique, 
created with individual consent, and prioritizes user privacy and control 
over personal data. [1] McKinsey&Co. suggests that such a Digital ID would 
drive value and foster inclusion, as shown below:

Today, most individuals do not own their digital identities because 
they lack control over their digital identity data and, therefore, cannot 
authenticate themselves to others. Digital authentication (i.e. proofing 
others to verify who we are online) often depends on third-party identity 
providers, federated identity systems, and Know Your Customer (KYC) 
processes. These mechanisms play a crucial role in enabling access to 
digital services, but they also highlight the complex dynamics around 
ownership and control of our digital identities.

Digital IDs could unlock 
economic value ranging from

3 to 13%
of GDP by 2030, depending on 
the country.

With a digital identity,  

1.7 billion  
people could gain access 
to financial services.

With digital IDs, customer 
onboarding costs could 
be reduced by up to

90%.

Compared 
to 30% of 
men.

45% of women 
aged 15 and older 
in low-income 

countries lack any 
form of ID. 

Women Men

Costs

GDP
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2. Universal Digital Wallets and Digital Identity

When we access online services, we usually rely on intermediaries—such 
as social media platforms, email services, or KYC service providers —to 
verify our identities. These providers hold our data and credentials and use 
them to authenticate us across various services. Often, they use this data 
without our knowledge or our consent, for monetization purposes. There is 
nothing we can do about this. We depend on them to manage, secure, and 
validate our identity. We are at the mercy of their terms of service, security 
practices, and regulatory compliance, with limited recourse if something 
goes wrong. But individuals are not the only ones who suffer under this 
inefficient status quo. Companies also suffer:

While governments are tasked with providing the means for citizen authen-
tication, and citizens should ideally own their own data and credentials, 
the identity landscape has historically been dominated by an inefficient 
ecosystem of third-party controls. This is largely due to the absence of 
comprehensive standards, advanced technologies, and regulations 
that support user-centric identity management solutions. However, this 
landscape is evolving. Universal digital wallets are emerging as a crucial 
part of the solution, facilitating a shift towards more secure, efficient, and 
user-centric identity management frameworks.

2.3. Universal Digital Wallets 
Will Redefine Digital Identity
Universal digital wallets are the ideal interfaces to give individuals control 
over their data because they provide a secure vault to store their data in. 
They allow individuals to own their digital identities and decide what 
identity information to share, with whom, and for what purpose. A solution 
for digital identity based on universal digital wallets, user-centricity, and 
reusable credentials offers a transformative approach to digital identity 
management that shifts control and ownership of digital identities from 
third parties to individuals, empowering individuals to manage their iden-
tities securely and efficiently across multiple platforms.

In the ecosystem of universal digital wallets, the flow of identity data is facil-
itated by two categories of entities: issuers and verifiers. Issuers are entities 
that provide data in the form of digital credentials to individuals. These 
entities can include government agencies issuing national IDs, educational 
institutions providing diplomas, and financial institutions offering bank 
statements, among many others. Verifiers, on the other hand, authenticate 
and verify the digital credentials (provided by issuers to individuals) that the 

Financial institutions spend

$20 to $40
per to onboard customers [2]

Identity fraud in the US 
resulted in losses exceeding

$23 billion
dollars in 2023 [3]

Up to 40%
of digital interactions fail due 
to identity issues1

1 Mastercard, Restoring Trust in a Digital World, 2019
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individuals present to them. Verifiers could be employers conducting back-
ground checks, service providers requiring proof of age, or banks ensuring 
compliance with KYC policies.

The W3C Verifiable Credentials Data Model (depicted above) – which is cur-
rently being adopted by the European Union, United States, Canada, and 
multiple private sector organizations –provides a standardized framework for 
managing and exchanging digital credentials with universal digital wallets 
at the center of user-centric identity authentication. The Model defines how 
credentials are issued, presented, and verified to ensure interoperability and 
consistency across different platforms and systems worldwide. 

Under this Model, evidence of authenticity is provided through digital 
signatures or cryptographic proofs that validate the credential’s origin 

and integrity. This enables individuals to present their digital creden-
tials to verifiers in a way that ensures privacy and security and allows 
verifiers to confirm the authenticity of the digital credentials presented 
by the individuals. 

The trust between issuers and verifiers is mediated through a trust 
registry, a secure system that maintains the proofs for the integrity and 
authenticity of the digital credentials. While digital credentials (i.e. the 
data) live in the wallet, cryptographic proofs, timestamps, and revocation 
statuses are recorded in these trust registries. The trust registry acts as 
a common reference point that connects issuers and verifiers, enabling 
the verification of credentials’ validity and ensuring they have not been 
tampered with — without requiring direct interaction or integration 
between issuers and verifiers.

Consumers
Wallet Holders

Relying PartiesIssuers

Trust Registries
Cryptographic Trust

Figure 1. W3C 
Verifiable Credentials 
Data Model.
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Trust registries can be centralized or decentralized. By leveraging block-
chain technology, decentralized trust registries help establish a secure and 
verifiable link between the credential holder (the individual), the issuing 
party, and the verifier. Decentralized trust registries enable a user-centric 
approach where individuals can autonomously present verifiable creden-
tials from their wallets to verifiers who deploy privacy-preserving, scalable, 
interoperable, and trustworthy verification processes to ensure that the 
credentials are valid. 

2.4. Verifiers have ultimate 
control over whether to 
accept digital credentials
The implementations of this new generation of reusable verifiable cre-
dentials, including those central to the EU’s digital identity regulations, 
envisions digital wallets will hold a wide array of verifiable credentials, 
extending beyond just government-issued identity credentials. Significant-
ly, verifiers cannot challenge the authenticity of digital identity credentials 
that have been validly issued by government entities or Trust Service 
Providers (TSPs), including certified ID providers. However, they do have 
the ability to challenge the authenticity of other types of digital credentials. 

These additional verifiable credentials, such as diplomas, professional cer-
tificates and ownership titles, among many others, are supported by and 
linked to attestations that are issued by entities that attest to the reliability 
and validity of the credential. So, assuming for the sake of argument that 
after verifying the credential (using the applicable technology) the verifier 

still has concerns about the credential because, for example, they do not 
know (or trust) the issuer, the verifier can reject the credential.

In other words, relying parties (verifiers) can always decide whether to 
trust the data contained in the digital credential or not. Ultimately, this 
determination will be based on their assessment as to the trustworthi-
ness of the issuing party. If a credential is verifiable and valid, but it is 
issued by someone or some entity that the verifier considers unreliable, 
the verifier would not be required to accept that credential. Significantly, 
functionalities relating to the verification process will be automated, so the 
verifier can set up rules about which types of credentials and issuers they 
are willing to accept. Such rules will ensure that verifiers only accept those 
credentials in which they have confidence and reject the rest.

The Point of Verification (PoV) is a key part of how organizations, called 
relying parties or verifiers, set up custom rules to verify identity. PoVs are 
like the identity version of payment terminals (POS) that we see in stores or 
online. They let organizations create in-person or digital interfaces where 
users receive a request to authenticate, and then respond by sharing the 
needed credentials from their wallet. This process makes identity verifica-
tion secure and efficient. In the coming years, we will see most websites 
incorporating PoVs as plug-ins, displaying a QR code that allows users to 
authenticate by "connecting their wallets." This means users will share 
a specific credential from their wallet to verify their identity quickly and 
securely. Physical accesses to events, stadiums, and buildings will also 
incorporate PoVs compatible with QR and NFC technologies.
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3. Value Transfer and Universal Digital Wallets

V alue transfer -the process of moving assets, funds, or any form 
of value from one entity to another- is fundamental to the global 
economy. However, in the digital age, value transfer processes 

face several challenges that impact efficiency, security, and accessibility. 
These issues range from technological limitations and regulatory hurdles 
to concerns about privacy and trust.

The current landscape of value transfer is highly fragmented. Multiple 
systems and networks are used for transferring value across borders, cur-
rencies, and platforms. This fragmentation leads to complexity, making 
transactions slow, expensive, and prone to errors. For instance, cross-bor-
der payments often involve multiple intermediaries, each adding layers of 
cost and delay. The reliance on traditional banking infrastructure for these 
transfers can also exclude those without access to financial institutions.

Transferring value, especially across borders, can be expensive. Fees for 
currency conversion, intermediary banks, and compliance with local reg-
ulations can significantly reduce the amount received by the recipient. 
For example, remittance fees, which are often shouldered by the most 
vulnerable populations, can eat into the limited funds sent by migrant 
workers to their families. The World Bank estimates that the average cost 
of sending remittances globally is around 6-7% of the value transferred, 
with some corridors charging much higher rates.

As value transfer moves online with increasing frequency, cybercriminals tar-
get weaknesses in payment systems, leading to significant financial losses. 

In 2023, global losses from payment fraud were estimated at more than 
$35 billion, [4] highlighting the ongoing risks associated with digital value 
transfer. Ensuring secure transactions requires robust encryption, authen-
tication measures, and constant vigilance against emerging threats.

While people with access to financial services face all the limitations 
mentioned above, 1/3 of the global population lacks access to any type of 
financial service. This lack of financial inclusion prevents them from par-
ticipating in value transfer systems, limiting their economic opportunities. 
For example, in many developing countries, individuals rely on informal 
channels to transfer value which are often less secure and more expensive 
than formal financial systems.

1/3
of the global population 
lacks access to any type of 
financial service. 

3.1. The Inefficiencies of Current Systems

In 2023, global losses from 
payment fraud were estimated 
at more than

$35 billion
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The introduction of Bitcoin in 2008 and the many other cryptocurrencies 
that followed, marked a revolutionary shift in how payments and financial 
transactions can occur. The global financial system is dominated by trusted 
intermediaries that enable the channels for transferring value. These in-
stitutions control the infrastructure, the flow of funds, and, consequently, 
the accessibility of financial services.

Bitcoin challenged this status quo by proposing a decentralized digital 
currency that operates on a peer-to-peer network without the need for 
central authorities to validate transactions and guaranteeing almost real 
time payment finality and value transfer settlements. Significantly, Bitcoin in-
troduced a robust solution for a decentralized trust registry, the blockchain, 
that enables a chronological and immutable public ledger for transactions. 

As blockchain technology gained traction, the concept of tokenization 
emerged as a transformative application across many industries. Tokeniza-
tion involves representing ownership rights or value onto digital packages 
of data, referred to as tokens, that are recorded on a blockchain. These 
tokens can represent a wide range of assets, including digital currencies, 
real estate, financial securities, commodities, and intangible assets like 
intellectual property. By creating digital representations of these assets, 
tokenization offers a new way to manage, trade, and verify ownership. 

This shift has catalyzed profound advancements within the financial sector, 
particularly by fostering a renewed interest in digital currencies and the 
broader application of blockchain technology to modernize payment 
systems. Financial institutions worldwide are now recognizing the vast po-
tential of tokenization to streamline and secure cross-border transactions.  

By leveraging tokenization, these institutions can achieve faster transaction 
times, reduced processing costs, and enhanced transparency—elements 
that build trust and efficiency. This evolution not only simplifies the trans-
action process but also opens up new avenues for financial innovation, 
challenging traditional banking frameworks and setting the stage for a 
more interconnected and efficient global economy.

Tokenization improves the financial system by ensuring that services are 
available 24/7, allowing trading and transactions to happen in real-time, 
globally. When assets and payments are turned into digital tokens, they 
are exchanged on a decentralized ledger such as a blockchain, which acts 
as a common trust registry. This means that all parties have access to the 
source of truth and every transaction is processed, recorded, verified in a 
secure and transparent way. 

The settlement method known as Delivery versus Payment (DvP) which 
ensures that assets are transferred only after payment has been made, 
becomes much more efficient with tokenization because it allows the 
simultaneous exchange of tokens representing assets and tokens repre-
senting payments. As a result, transactions can be settled immediately, 
reducing the risk that one party might not deliver their part of the deal 
(a.k.a. counterparty risk).

In addition to making transactions faster and safer, tokenization also 
helps lower costs. By using the blockchain as a trusted ledger, the need 
for intermediaries is reduced, and many of the manual processes involved 
in traditional financial transactions are streamlined. This creates a more 
direct and efficient transaction flow, saving both time and money.

3.2. Digital Payments and Asset Tokenization
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Several financial institutions and asset managers have already begun to 
use blockchain technology to issue and trade digital tokens representing 
real-world assets. In 2023, JP Morgan handled over $1B transactions daily 
using their digital token JPM coin as part of their strategic vision which 
acknowledges that blockchain technology can help financial institutions 
leapfrog to an infrastructure that supports near-instantaneous transactions 
and automates complexity. [5] Moreover, 75% of Fireblocks’ top banking 
and financial institution customers are exploring tokenization. Further, ex-
cluding cryptocurrencies and stablecoins, McKinsey, Citi Group, and Boston 
Consulting Group each estimates that by 2030, the market value of tokenized 
financial assets will be $2 trillion,[6] $4 trillion,[7] and $16 trillion[8] respec-
tively, with the last estimation representing 10% of all financial assets.2

3.3. Universal Digital Wallets 
to Redefine Value Transfer
Universal digital wallets are set to transform the landscape of value trans-
fer by adeptly combining traditional payment methods with innovative 
tokenization and advanced identity verification. These wallets facilitate 
the management and transfer of a wide array of assets—ranging from cryp-
tocurrencies and tokenized real-world assets like real estate and stocks, to 
conventional credit and debit card transactions. As secure interfaces, they 
hold private keys essential for accessing these digital assets and serve as 
critical gateways to emerging tokenized financial ecosystems.

One transformative feature of universal digital wallets is the integration 
of personhood credentials for identity verification. This development 
goes beyond traditional biometric methods, providing robust defenses 
against the evolving capabilities of AI in identity fraud. Personhood cre-
dentials, which include elements like digital footprints and behavioral 
patterns, enhance the Know Your Customer (KYC) processes, allowing 
users to verify their identities seamlessly without repeatedly submitting 
personal data to different service providers. This not only simplifies fi-
nancial transactions but also enhances privacy and control over personal 
data, empowering users to manage their identities and financial activities 
within a secure framework.

This comprehensive approach enables users to interact across multiple 
platforms and services securely, transferring digital assets and making tra-
ditional payments effortlessly from a single wallet interface. For instance, 
users can leverage their wallets to make purchases using their linked debit 
or credit cards, invest in international markets, or engage in secure peer-to-
peer transactions without intermediaries. Further, this direct control can 
democratize access to the global financial system, particularly benefiting 

2. A stablecoin is a type of tokenized digital currency designed to have a stable value 

by being pegged to a reserve of assets, such as a fiat currency like the US dollar, or 

other financial instruments like commodities or a basket of cryptocurrencies.

Central banks have also begun to develop digital fiat currencies (which 
are referred to as Central Bank Digital Currencies (CBDCs)) to modernize 
their payment infrastructure. CBDCs offer central banks the efficiency 
of cryptocurrencies and, at the same time, control over their monetary 
policy. More than 130 countries representing 98% of global GDP, are cur-
rently exploring a CBDC. This includes nineteen of the 20 countries of G20.  
Bahamas, Jamaica, and Nigeria have already launched their own CBDC. [9]

By 2030, tokenized financial  
assets will be between

$2 and $16 trillion
representing up to

10%
of all financial assets
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individuals in underserved regions who may lack traditional banking 
access but can now participate in the digital economy.

Moreover, universal digital wallets facilitate the efficient distribution of 
governmental or organizational aid and subsidies directly to recipients. 
This direct approach minimizes administrative overhead, reduces opportu-
nities for fraud, and ensures timely delivery of assistance to those in need, 
thereby enhancing the effectiveness of social welfare programs.

The adoption of Points of Verification (PoV), as introduced in Section 2.4, 
will become the endpoints for the new payment gateways. Digital wallets 
will allow individuals to securely manage digital identities and payments, 
and respond to authentication and payment request by scanning a QR or 
tapping a device with NFC technology. The evolution of current POS to PoV 
for identity and payments will allow to prevent the exponentially growing 
fraud in digital authentication and payments, by innibiting the use of arti-
ficial intelligence to impersonate individuals through password brute force 
or biometric verifications. With authentication and payments based on PoVs 
that only allow for wallet-based initiations, passwords and biometric verifi-
cations are no longer necessary and the security is increased exponentially.

In conclusion, by integrating traditional payment methods, tokenized 
payments, and advanced identity verification technologies, universal 
digital wallets not only simplify the user experience but also open doors 
to financial inclusion and innovation in global commerce, marking a sig-
nificant step forward in the evolution of digital finance, where security, 
privacy, and user autonomy are accomplished.
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4. The Path Towards Universal Digital Wallets

G enerally, today’s digital wallets can be characterized as either 
payment wallets or ID wallets. Payment wallets like PayPal, 
Google Pay, Apple Pay, Alipay, and WeChat Pay have achieved 

mass adoption globally, with over $13.9 trillion in transactions in 2023. 
Projections suggest this figure could double by 2027. These wallets have 
revolutionized how consumers make payments and streamlined transac-
tions across countless platforms and geographies.

Similarly, digital ID wallets, often driven by government initiatives, have 
seen significant adoption in specific regions. Countries like India, Estonia, 
and Singapore have led the way with versions of what can be considered 
“eWallets 1.0.” These digital ID wallets integrate with various government 
services and offer citizens a digital means to access social services, but 
their integration with private sector services remains limited and there is 
no cross-border interoperability. 

The concept of universal digital wallets represents the convergence of 
payment and identity functionalities into a single user-centric channel. 
These wallets not only can handle financial transactions but also can also 
securely manage and verify user identities and credentials. This integrat-
ed approach promises to simplify user interactions with both public and 
private services on a digital scale, providing a more holistic and efficient 
user experience for both the consumer and the service provider by using 
wallets as payment channels and Points of Verification.

The European Union’s new model and related regulation passed by the 
European Commission in 2024 for ID wallets has the potential to serve as 
a blueprint for the future of universal digital wallets. The EU’s framework 
is designed to foster a marketplace for data that could be replicated glob-
ally. By enabling users to control their personal and financial information 

securely and conveniently, these wallets are poised to redefine the bound-
aries between identity verification and transactional processes. 

The model relies on open standards and protocols developed by interna-
tional organizations including OpenID, W3C, and ISO, which are critical for 
cross-border interoperability. It is anticipated that as adoption progresses, 
the EU model will foster a burgeoning ecosystem that benefits from myriad 
network effects. Moreover, government mandates requiring the private 
sector to accept ID wallets for authentication, coupled with efforts to 
establish a regulated environment for digital wallet providers will further 
drive widespread adoption.

The following section (in three sub-parts) highlights the progress and identi-
fies the gaps needed to achieve the full potential of digital wallet technology. 
First, it presents several of the most effective implementations of the first 
generation of government ID wallets—eWallets 1.0. Next, it explores the 
advancement of the second generation of digital wallets in development in 
the European Union, United States, and Canada (referred to as eWallets 2.0). 
Finally, it analyzes the components that are required for eWallets 2.0 to be-
come superior universal digital wallets and spur the global digital economy. 

4.1. eWallets 1.0
There are a few success stories of government implementations of digital 
wallets which offer citizens streamlined access to government services as 
well as limited but useful interoperability with the private sector. Three 
solutions have been recognized worldwide: Estonia, India, and Singapore. 
Analyzing these solutions and lessons learned is helpful in considering how 
best to develop the next generation of digital wallets.
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a unique identification number to every resident in India. It is designed to 
facilitate access to various services and benefits.

Each Aadhaar number is a 12-digit unique identifier linked to biometric data 
(fingerprints and iris scans) and demographic details (name, address, date 
of birth). While enrollment in Aadhaar is voluntary, it is highly encouraged 
and has become a de facto identity for accessing a wide range of services.

Aadhaar provides authentication services through biometric verification, 
which is used for identity validation in various transactions and services, 
such as opening bank accounts or accessing government subsidies. 
Aadhaar data is stored in a secure database and access is controlled. The 
system incorporates several security measures to protect personal data, 
though there have been concerns about privacy and data breaches. In 
2023, a hacker was able to steal and expose on the dark web the personally 
identifiably information of 815 million Indians. [11]

4.1.3. Singapore

SingPass is Singapore’s primary digital identity system, offering citizens 
a secure way to access government and private sector services. SingPass 
provides a single, unified digital identity that allows users to log in to var-
ious government portals and services, such as tax filing, health services, 
and public transport systems.

4.1.1. Estonia

Estonia is widely regarded as a global leader in digital governance, with its 
e-Estonia initiative serving as a model for other nations. The cornerstone of 
Estonia’s digital ecosystem is its e-Residency program and digital ID card, 
which functions as a comprehensive digital wallet for citizens and residents. 
It is estimated that 99% of public services are available 24/7. [10]

X-Road is Estonia’s decentralized data exchange platform that underpins 
the country’s digital services. It allows various systems and databases to 
communicate with each other securely and efficiently. X-Road facilitates 
the secure exchange of data between different organizations and systems, 
including government agencies, private sector entities, and public institu-
tions. It allows these entities to access and share information in real-time.

Estonia’s ID card, which is linked to a person’s unique identity number, 
allows access to over 600 e-services, including banking, healthcare, vot-
ing, and more. The card contains a microchip that securely stores digital 
certificates for authentication and digital signatures which allows users 
to prove their identity and sign documents electronically. Estonia plans 
to integrate its digital ID with an enhanced digital wallet aligned with the 
new European regulations (discussed below).

4.1.2. India

India’s digital identity and wallet systems are the largest and most ambitious 
digital infrastructure project globally, primarily spearheaded by the Indian 
government through the initiatives Aadhaar and the Digital India program.

Aadhaar is the backbone of India’s digital identity ecosystem. Launched 
in 2009 by the Unique Identification Authority of India, Aadhaar provides 

Estonia
India

Singapore
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According to Singapore’s government and the World Bank, 97% of the 
eligible population (equivalent to 4.5 million citizens and residents) use the 
Singpass application to access more than 2,000 public and private sector 
services online, ranging from financial services to healthcare, education, 
business services, and transportation. More than 350 million transactions 
are completed each year, and transactions that previously took days or 
hours to complete, often requiring physical visits, now take minutes and 
can be performed from anywhere with an internet connection. A document 
wallet has recently been added which allows citizens and residents to store 
their identity cards, driving license, and COVID-19 vaccination documen-
tation, among other documents.

APEX, an application programming interface (API) gateway for government 
agencies to share and reuse data transparently, securely and seamlessly, 
has enabled public services to be more efficient. More than 2,000 services 
from over 45 different agency projects, approximately half of all govern-
ment agencies in Singapore, use the APEX API. The level of traffic has 
surpassed 100 million transactions per month, with peaks on average 
exceeding 300 million transactions per month.

A collaboration between Singapore government and the World Bank pro-
ducing a comprehensive analysis of Singpass identified some important 
areas for improvement, including:

• Decentralization and alternative trust anchors: Exploring the po-
tential for federated and decentralized identity models for Singpass. 
Alternative trust anchors may also be considered, particularly for a 
decentralized model where user data may not be obtained directly from 
an application programming interface (API), but more likely shared by 
the user directly with a service. 

• Authorization: Using Singpass as a means for customers to remotely 
authorize transactions based on the strong user authentication and 
verification provided by the National ID system, and not only for enroll-
ment, as it currently operates. An example might be a push notification 
from a banking application to authorize a payment. 

• Expanding the Digital Wallet: Likely candidates for inclusion are 
identity-related cards, such as government-issued driving credentials 
and military identification cards; vocation-related cards, such as com-
mercial driving credentials and medical practitioner certifications; 
benefits-related cards, such as those issued for healthcare subsidies 
or for the elderly.

• Delegation: Individuals do not just interact with the government and 
businesses for themselves. They may also need to act on behalf of 
others, such as elderly parents and family members with less digital 
literacy. It was found that families would address this by pragmatically 
passing around the password and hardware token of the individual for 
whom they were transacting. Singapore is exploring ways to integrate 
‘digital delegation’ into Singpass, so that there can be easier ways for 
users to more securely delegate trusted family members to transact 
digitally on their behalf. 

• Cross-Border Interoperability: Explore cross-border use cases for 
digital identity. 

• Expanding APEX for the Private Sector: Support government-to-citi-
zens (G2C) and government-to-business (G2B) use cases.
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4.1.4. Lessons Learned from Government-Based eWallets 1.0

The digital wallets offered by Estonia, India, and Singapore have succeeded in several aspects. They have also left areas for improvement and future 
development, as described below: 

Efficiency and 
Convenience

Significantly improved the efficiency and convenience of accessing public services and conducting transactions. 
By integrating government agencies through APIs, both wallet users and third parties can connect with multiple 
services and databases.

Accessibility
Government services are always accessible, enabling citizens to handle their affairs at their convenience, 
regardless of time zones or office hours. This is particularly beneficial for expatriates, travelers, and those living in 
remote areas.

Notifications Real-time notifications and updates about important matters like tax deadlines, election dates, or benefits 
disbursements. This immediacy helps citizens stay informed and take timely action.

Financial 
Inclusion

Enrollment with financial institutions using digital IDs and wallets allow vulnerable populations to benefit from 
financial aid, and access to the financial system. However, this use case has had limited adoption.

Private Sector While these wallets allow for interoperability with the private sector, the need for one-by-one integrations with 
public sector infrastructure limits adoption and scalability.

Security  Third parties being required to interact with government’s databases to verify or consume citizen data generates 
single points of failure. A user-centric approach would minimize the potential of data breaches.

Scalability Same as for security, having all third parties interoperating API to API is not scalable where hundreds of thousands 
of organizations seek to provide digital services to citizens.

Cross-border 
Interoperability

Cross-border interoperability demands a model that is not centralized. Decentralized trust registries that can 
verify cryptographic proofs of data are ideal for scalability and cross-border interoperability.

Tokenized 
assets Not designed to interact with the new generation of tokenized assets.
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T he European Union has pioneered an ID model that both builds on 
previous success of eWallets 1.0 and addresses their limitations. 
This model proposes a user-centric approach where individuals 

own their digital identity in the form of reusable credentials that are 
stored in a digital wallet, on their mobile phone. Individuals can disclose 
their identity data to third parties directly, at their discretion, and the 
credentials that contain this data can be cryptographically verified. This 
model addresses the security, scalability, and cross-border interopera-
bility issues from eWallets 1.0. The United States has not adopted this 
approach on the federal level. However, some states have begun to follow 
a similar approach to ID wallets based on the same open protocols and 
standards that the European Union has adopted. Canada is also aligning 
very closely with the new European regulation for identity and wallets, 
and has created a Digital Identity Pan-Canadian Trust Framework which 
has become a global reference. [12]

5.2.1. European Union

Since the 2000s, the European Commission has sought to develop a robust 
digital ecosystem, positioning the EU as the global digital leader. The crux 
of this vision has been the European Digital Identity (“eID”) framework — 
a sustainable regulatory scheme that enables secure, confidential, and 
seamless digital interactions. The eID framework ensures the mutual 
recognition of national electronic identification schemes across Member 
States, allowing EU citizens to identify and authenticate themselves online 
with an electronic identity card. In July 2014, this framework was incorpo-
rated into a new ambitious regulation for electronic interactions, the eIDAS 
Regulation (electronic IDentification, Authentication and trust Services).

While regulated electronic services operate very well across Europe for 
certain use cases, the electronic identity cards never led to robust adoption 
due to lack of security, convenience, and utility. For a decade, the European 

Commission explored alternatives to address these challenges. On June 
2021, the European Commission presented a proposal to amend eIDAS 
regulation, urged by inefficiencies in digital ID and credential verifications 
that the COVID-19 pandemic exposed.

The amendment recognized that: “the current eIDAS Regulation falls short 
of addressing new market demands, mostly due to its inherent limitations 
to the public sector, the limited possibilities and the complexity for online 
private providers to connect to the system, its insufficient availability of 
notified eID solutions in all Member States and its lack of flexibility to sup-
port a variety of use cases. Furthermore, identity solutions falling outside 
the scope of eIDAS, such as those offered by social media providers and 
financial institutions, raise privacy and data protection concerns. They can-
not effectively respond to new market demands and lack the cross-border 
outreach to address specific sectoral needs where identification is sensitive 
and requires a high degree of certainty.” [13]

Further, the amendment proposed the development of a new European 
Digital Identity framework with the goal that “at least 80% of citizens should 
be able to use a digital ID solution to access key public services by 2030.” It 
also proposed “a high level of security with respect to all aspects of digital 
identity provisioning, including the issuing of a European Digital Identity 
Wallet, and the infrastructure for the collection, storage and disclosure of 
digital identity data.”

The discussion that followed the amend-
ment led to the development of the eIDAS2 
Regulation that incorporates the new Euro-
pean Identity Framework and a reference 
architecture for EUDI (European Union Digital 
Identity) Wallets. The Regulation establishes 
three core concepts for a user-centric digital 

European 
Union
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identity that can interoperate with the public and private sector in the Euro-
pean Union and outside of its borders: 

• Digital credentials based on open standards with flexible parameters 
using standards from ISO [14], W3C [15], OpenID [16]

• Mobile ID wallets that serve as secure and 
convenient user-interfaces for citizens

• Electronic ledgers that facilitate interoperability and scalability

To ensure mass adoption, pursuant to the eIDAS2 Regulation, each Member 
State is required to make at least one digital identity wallet available to its 
citizens by 2026 and recognize the EUDI Wallets issued from other Member 
States. [17] Moreover, the Regulation requires private sector companies in-
cluding financial institutions to accept these digital wallets to authenticate 
the identity of the citizens of the Member States.

The European Union’s leadership in digital identity is not just about setting 
standards within its borders; it also invites other regions to interoperate with 
its systems. The eIDAS2 framework serves as a model that other regions can 
adopt or align with, laying the groundwork for a global digital identity ecosys-
tem where jurisdictions outside the EU can participate by establishing mutual 
recognition agreements and ensuring the non-repudiation of digital credentials.

Private sector actors in the European Union will soon begin to accept digital 
identity wallets as a matter of course, as mandated by the European Com-
mission. It is an important step towards the use of digital wallets on a global 
scale. This readiness to engage with digital identity systems beyond Europe 
has significant implications, both for the private sector and the broader devel-
opment of digital wallets worldwide. It portends the growth and development 
of a strong, inclusive, and wildly expansive global digital economy. 
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5.2.2. United States & Canada

Unlike the European Union, the United States lacks a unified federal reg-
ulation or digital infrastructure for identity authentication. However, the 
Department of Homeland Security [18] as well as several states [19] have 
started to pilot digital ID wallets and other digital credentials with private 
sector providers, using the very same standards as those being used in 
Europe, namely W3C, OpenID, and ISO standards. Digital credentials which 
are based on these open standards will allow for interoperability between 
the European Union and the United States.

Moreover, Canada has become a leader in eWallets 2.0 development with 
their Pan-Canadian Framework, which relies on the same open standards. 
The framework seeks to empower citizens and consumers by ensuring that 
digital wallets adhere to core human rights principles, particularly those 
related to privacy and individual control over personal information. The 
framework emphasizes the need for a consistent digital identity solution 
and consent-driven automated experiences across all participants within 
the national ecosystem, including public and private sector actors. 

5.2.3. Benefits of eWallets 2.0

Efficiency and 
Convenience Same as eWallets 1.0.

Accessibility Same as eWallets 1.0.

Notifications Same as eWallets 1.0.

Financial  
Inclusion

Making mandatory the acceptance of ID wallets by financial institutions -among other organizations- and enable the use 
of these wallets for aid distribution and subsidies is expected to have a high impact on financial inclusion.

Security
The user-centric model shifts data control to the individual. This minimizes exposure of centralized databases to third 
parties, reducing the risk of breaches and single points of failure. Users can control when and to whom they disclose identity 
information, and tracking capabilities allow them to see who has accessed their data.

Scalability
The architecture leverages new trust anchors and more accessible trust registries, such as decentralized electronic 
ledgers, to enhance the verifiability of digital credentials. This supports a scalable infrastructure that can accommodate 
growing numbers of users and use cases.

Cross-border 
Interoperability

Following international open-source standards and using accessible trust registries allows for cross-border interoperability. 
This fosters a unified digital ecosystem where digital identities can be used across borders with consistent recognition and 
validation. However, collaboration to develop, maintain, and use interoperable trust registries is needed.

Tokenized assets
The European ID Wallet and the US ID Wallet implementations do not include functionality for interacting with digital 
assets. This limits the use of these wallets in the emerging landscape of digital finance and tokenization, although future 
iterations could integrate this capability.

United States 
and Canada
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The eWallets 2.0 initiatives are set to revolutionize ID management 
through reusable credentials that enhance security and scalability. This 
next-generation approach marks a significant step toward digital identity 
management. Nonetheless, it still faces uncertainty regarding cross-border 
interoperability and the seamless integration with tokenized assets. These 
issues will need to be addressed to ensure that a next generation of digital 
wallets, the eWallets 3.0, can operate efficiently across national borders 
and be compatible with tokenized digital finance.

Cross-border interoperability in data verification necessitates a robust 
framework where everyone involved can trust and access common trust 
registries. In this model, individual identity data is securely stored in digital 
wallets and verifiable proofs of the data are maintained and accessible in 
these trust registries. The trust registries, whether centralized or decen-
tralized ensure that digital wallets can provide reliable and universally 
accepted verification processes, enhancing the utility and reach of digital 
identities. Developing a secure and accessible technical infrastructure to 
undergird these trust registries is paramount.

With respect to tokenization, the eWallets 2.0 initiatives have not integrated 
digital identity with features that enable transactions in digital assets. As 
financial markets and other digital ecosystems increasingly shift towards 

tokenization, there will be a heightened need for digital wallets to support 
a broad spectrum of digital assets—from cryptocurrencies and stablecoins 
to Central Bank Digital Currencies (CBDCs) and tokenized real-world assets. 

Future iterations of eWallets will likely serve not only as platforms for 
identity verification but also as comprehensive interfaces for managing 
and transacting in a diverse range of digital assets. This evolution will 
spur digital identity solutions consistent with the next wave of financial 
innovation and lead to the creation of eWallets 3.0 or, equivalently, the 
universal digital wallets.

It is worth highlighting one last time the importance of the Points of 
Verification (PoV). PoVs will be essential as the endpoints that allow organi-
zations to request a digital authentication and/or payment from a universal 
digital wallet. A whole new industry for the development of verification 
solutions that allow to create custom rules for PoVs will emerge. We will 
see PoVs in almost every website and every payment gateway.

5.3. eWallets 3.0 as Universal Digital Wallets
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B lerify follows the European Union’s model for digital identity, 
aligning with emerging frameworks in Europe, United States, and 
Canada to facilitate the development of interoperable identity 

solutions in the public and private sectors. Our technology is meticulous-
ly designed to comply with these international standards to ensure the 
Blerify platform can seamlessly interact with various identity systems that 
enhance global connectivity and operational flexibility. 

Moreover, Blerify goes further than what is required by the digital wallets 
governed by eIDAS2 by addressing the remaining limitations of these 
wallets, particularly those related to cross-border interoperability and 
integration with tokenized assets. Regarding cross-border interoperability, 
Blerify technology incorporates advanced capabilities integrating with 
both centralized and decentralized trust registries to ensure that creden-
tials and identity verifications are recognized and verifiable across different 
countries and systems. As for tokenized assets, the Blerify digital wallet 
enables secure and compliant digital interactions in tokenized transactions 
and payments, making Blerify an eWallet 3.0 innovator and enabling a 
first generation of universal digital wallets that are poised to bring about 
a tectonic change in the way we transact online.

Blerify is uniquely prepared to serve both the public and private sectors, 
offering tailored solutions that address the specific needs of each domain. 
For public agencies, our platform supports the deployment of digital 
identities and e-governance services, enhancing citizen engagement and 
service delivery. For private companies, Blerify offers interfaces to leverage 
the universal digital wallet as new channel for end users. This adaptability 
ensures that regardless of the sector, Blerify provides a solution that not only 
meets current demands but also is scalable and forward-looking, ready to 
evolve with the changing landscape of digital identity and financial services. 
This is discussed further in the appendix to this whitepaper which describes 
the many use cases which rely on a universal digital wallet like Blerify’s.

6.1. Open Standards for 
Universal Interoperability
Our approach to wallet-based digital identity and payment solutions is 
firmly rooted in the adoption and implementation of open standards, 
ensuring interoperability, security, and scalability across diverse platforms 
and services internationally. We follow the EUDI Wallet Architecture pro-
posed by the European Union, as well as widely adopted standards for 
mobile payments:

• OpenID for Verifiable Credentials (OpenID4VC) and OpenID for Veri-
fiable Presentations (OpenID4VP): These protocols are fundamental 
in enabling secure and privacy-preserving identity verification across 
different platforms. OpenID4VC allows for the issuance and verification 
of verifiable credentials, ensuring that identity claims are trustworthy 
and tamper-evident. OpenID4VP complements this by presenting these 
credentials in a manner that maintains user privacy, ensuring that only 
the necessary data is shared during authentication processes.

• W3C Verifiable Credentials: The W3C Verifiable Credentials standard 
provides a flexible and secure framework for representing and ex-
changing identity information. This model promotes the creation of 
digital credentials that are cryptographically secure, verifiable, and 
easily shareable across platforms. By adhering to this standard, digital 
identity solutions are interoperable and future-proof, aligning with 
global best practices.

• Decentralized Identifiers (DIDs) from W3C: DIDs are a key component 
of an identity framework, offering a decentralized approach to identity 
management. Unlike traditional identifiers tied to centralized entities, 
DIDs allow individuals and organizations to manage their own identifi-
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ers without relying on a central registry. This enhances privacy, security, 
and user control, consistent with the broader goals of decentralized 
identity ecosystems.

• Legal Entity Identifier (LEI): The LEI is an internationally recognized 
standard for identifying legal entities involved in financial transactions. 
LEIs ensure that organizational identities are uniquely and accurately 
represented, facilitating compliance with global regulatory require-
ments and improving the traceability of financial activities.

• ISO/IEC 18013-5 Standard for Mobile Driver’s Licenses (mDLs): It 
details how personal identification information can be securely stored 
on mobile devices and shared electronically. This Standard includes 
protocols for privacy protection, control by the license holder, and 
interoperability across different jurisdictions and technologies.

• Passkeys: Passkeys represent an evolution in user authentication, 
replacing traditional passwords with a more secure and user-friendly 
method. They leverage public-key cryptography to authenticate users 
without the need for password-based credentials, significantly reducing 
the risk of phishing and other password-related threats.

• JSON Web Tokens (JWT): JWT is a widely used open standard for secure-
ly transmitting information between parties as a JSON object. It is used 
for securely exchanging claims between parties, playing a crucial role in 
authentication and authorization processes within digital ecosystems.

• Concise Binary Object Representation (CBOR): CBOR is a data format 
optimized for small code and message size, ideal for use in constrained 
environments like IoT devices. Its efficiency and compactness make 
it a suitable choice for encoding data in digital identity and payment 
systems where performance is critical.

• NFC (Near Field Communication) Standards: NFC standards, 
particularly those defined by ISO/IEC 14443 and ISO/IEC 18092, are 
essential for enabling contactless payments through mobile wallets. 
These standards ensure secure communication between the wallet 
and payment terminals.

• ISO 12812: A standard for mobile payments, including the technical, 
operational, and security requirements. It covers mobile payment ap-
plications, ensuring they meet specific criteria for transaction security, 
data protection, and user authentication.

• PSD2 (Payment Services Directive 2): A regulatory framework in 
the European Union that mandates strong customer authentication 
(SCA) and open banking standards. PSD2 impacts payment wallets by 
requiring them to support open APIs, enabling secure data sharing with 
third-party providers and banks.

• ERC standards: By supporting ERC standards, wallets can seamlessly 
integrate with Ethereum’s ecosystem, allowing users to interact with a 
wide range of digital assets beyond traditional currencies. They enable 
the use of smart contracts to automate processes, reduce fraud, and 
enhance security.

By leveraging these open standards, Blerify creates a robust, flexible, and 
secure foundation for digital identity and payment solutions in the Blerify 
digital wallet infrastructure. Since 2017, members of the Blerify team have 
contributed to the largest working groups involved in the development of 
these standards including ISO, ITU, W3C, DIF, Linux Foundation, TrustO-
verIP, Open Wallet Foundation, and WEF.
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6.2. Digital Identity
To enable a verifiable, secure, and privacy-preserving digital world, Blerify 
provides an advanced identification model for individuals and an identifi-
cation model for organizations.

6.2.1. ID model for individuals

6.2.1.1. Reusable Verifable Credentials

Our approach recognizes that digital identities are dynamic, defined by at-
tributes that vary across different contexts—from social media platforms to 
professional networks. Each context may necessitate the disclosure of specific 
identity attributes, such as place of birth, financial records, or professional 
qualifications. The ability to control the disclosure of these attributes is para-
mount, as it directly impacts the security and privacy of personal information.

To address this, our model leverages the W3C Verifiable Credentials framework 
which allows individuals to manage and present their credentials directly, 
without the need for an intermediary verification process. By holding and 
managing their credentials, users can decide when, how, and to whom to 
disclose their identity information –including Zero Knowledge Proofs (ZKP)–
streamlining the authentication process and ensuring that it aligns with their 
privacy and security preferences. This framework recognizes three roles:

• Issuers are entities that create and issue digital credentials to indi-
viduals. These credentials contain specific identity data relevant to 
different contexts.

• Wallet Holders (typically individuals) possess and control these cre-
dentials, deciding when and where to present them.

• Verifiers are entities that verify the identity (or attributes) of the wallet 
holder and, thus, require proof, typically provided through the presen-
tation of digital credentials.

In this framework, the credentials are structured as digital files containing 
semi-structured data, formatted as field-value pairs (e.g., name=Rocio). 
By applying this format, the credentials are both human-readable and ma-
chine-readable, which facilitates their use across diverse platforms and services. 

Figure 3. Three-party framework for user-centric digital interactions 
describing the four steps for the issuance, presentation, and verification 
of digital credentials.
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Furthermore, the Blerify digital wallet translates these credentials into us-
er-friendly formats like digital cards or PDFs and can adapt the presentation 
to various languages, enhancing accessibility and comprehension. This 
capability ensures that users can effectively manage their digital identities 
in a way that is secure, efficient, and tailored to their needs.

Blerify provides an end-to-end platform that allows issuers, holders, and 
verifiers to interact with data in the form of verifiable credentials, with the 
user and the digital wallet at the core. These credentials are signed digitally 
by the organization that issues the credentials and timestamped in an acces-
sible trust registry so it can be easily verified. And, in the event the credential 
is no longer valid, the issuer can modify the status of the credential in the 
trust registry to “revoked” any time after it has been issued. The most basic 
process can be broken down into 4 steps presented in Figure 3.

// Example of data.jason file
[

{
"id":1,
"firstName": "Thomas",
"lastName": "Bækker",
"address" {

"streetName": "Tornelisevej",
"streetNumber": "10",
"city": "Solrød Strand"

},
"emergencyPhoneNumbers": ["+4530303030", "+4510203040"]

},
{

"id": 2,
"firstName": "Niels",
"lastName": "Bohr",
"address" {

"streetName": "Flemsevej",
"streetNumber": "31A",
"city": "København"

},
"emergencyPhoneNumbers": []

},
…

]

Figure 4. Example of W3C verifiable credential in JSON format.

Figure 5. Digital Wallet screens from the Blerify Wallet.
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This approach has multiple advantages, including interoperability with 
the private sector, security, and scalability (which were identified as pain 
points in eWallets 1.0 and eWallets 2.0).

• Interoperability with public and private sector: Governments and 
private sector entities can easily issue and verify digital credentials 
using open-source libraries and APIs provided by wallet providers. They 
become issuers by using the Blerify platform to send digital credentials 
to universal digital wallets. Thus, the wallet becomes a user-centric 
channel for organizations to interact with individuals and to verify their 
identity information without having to rely on costly and inconvenient 
third parties. 

• Security: When verification is required, individuals use their digital 
wallets to present their digital credentials to third parties via encrypted 
channels. Verifiers then confirm the authenticity of these credentials by 
checking cryptographic timestamps, issuer signatures, and revocation 
status against an accessible trust registry. This approach significantly 
reduces potential single points of failure within issuer databases by 
limiting their exposure and enhancing overall security.

• Scalability: The security framework inherently supports our system’s 
scalability. Traditional models, where thousands of issuing entities 
must integrate directly with an equal number of verifying entities, are 
not sustainable due to complexity and resource constraints. Instead, 
our model employs an accessible trust registry that all parties can 
access. This setup allows for the scalable verification of credentials 
without the need for direct, cumbersome integrations between each 
issuer and verifier. By streamlining access to verification tools while 
decentralizing the issuance and storage of credentials, our system 
efficiently scales to accommodate an increasing volume of transac-
tions and users.

• Cross-border interoperability: The use of decentralized trust regis-
tries allows private and public institutions to issue, register, and verify 
cryptographic proofs of data in a secure and universally accessible way. 
This decentralization method overcomes the limitations of traditional, 
centralized systems by enabling cross-border interoperability, where 
credentials and data can be recognized and verified across different ju-
risdictions and platforms. By creating a standardized and tamper-proof 
method for verification, Blerify ensures that data can be trusted and 
accepted globally, fostering an interconnected ecosystem that scales 
and adapts to evolving digital identity and credentialing needs.

6.2.1.2. Digital Identifiers

As discussed previously, credentials contain verifiable data structured in 
fields and values. To securely link these credentials to individuals and their 
digital wallets, it is essential to incorporate key pairs. A key pair consists of 
a public key and a private key. When a credential is associated with a public 
key, it can be verified by requesting a signature using the corresponding 
private key, which the rightful owner stores in their digital wallet. 

Essentially, the presence of the public key within the credential, coupled 
with the necessary private key for signing, creates a secure link between 
the credential, its rightful owner, and their wallet. This mechanism not only 
enhances security but also ensures that credentials can only be used by 
their legitimate holders, thereby preventing fraudulent use.

These public keys serve as identifiers that cryptographically link the 
credential to the individual. However, relying solely on public keys as iden-
tifiers is problematic. Public keys are fixed and can’t be easily changed if 
compromised, making the system less flexible and potentially less secure. 
Additionally, public keys used in different contexts can sometimes reveal un-
desired Personal Identifiable Information (PII), which raises privacy concerns.
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form all the necessary actions related to identifier management activities 
that maximize privacy and security. Blerify is designed to be interoperable 
with multiple DID methods, and also has developed its own open-source 
implementation of the DID method “did:blr” that is ideal for securing 
individuals’ privacy. 

This advanced approach to digital identifiers, facilitated by cryptographic 
linkage through key pairs and enhanced by the flexibility of standards like 
DIDs and LEIs, represents a significant evolution in digital identity man-
agement. It provides individuals and entities with greater control, security, 
and resilience in their digital interactions, ensuring that their credentials 
and associated identifiers can adapt to changing security needs and tech-
nological advancements.

A more robust approach is to use umbrella identifiers that can manage 
multiple key pairs under a single identity. So, while identifiers never 
change, key pairs can be rotated or replaced as needed without disrupt-
ing the link between the credential and the individual. And, by using an 
umbrella identifier, the system can still securely associate credentials with 
their rightful owners, while also offering enhanced privacy protection by 
minimizing the exposure of PII. This method ensures a more flexible, se-
cure, and privacy-conscious way to manage digital credentials.

The new generation of digital credentials representing health certificates, 
educational records, government IDs, financial records, and employment 
records, among others, demands a higher level of flexibility and security 
in the management of identifiers and associated keys. Identifiers and 
verifiable credentials need to remain valid as the private keys associated 
with them are rotated or replaced.

Blerify implements modern standards for digital identifiers, including 
Decentralized Identifiers (DIDs) and Legal Entity Identifiers (LEIs). A DID 
is an identifier associated with a DID document that contains the public 
keys, authentication protocols, and service endpoints required to interact 
with the DID subject. This DID document can be updated to rotate keys or 
change methods of authentication without changing the DID itself. DID 
Documents can be maintained in different kinds of trust registries.

In the event a key is compromised, the DID document can be swiftly up-
dated with a new key pair, ensuring continuity of the identifier’s validity 
without ever having to reissue the entire credential. Similarly, in the case 
of key loss, recovery mechanisms can be predefined within the DID frame-
work, allowing the legitimate owner to regain control over their identifier. 

This process is fully transparent to individuals, who never need to become 
involved at such a deep technical level. The Blerify digital wallet can per-

Minimal self-managed DID Document
{

"@context": "https://w3id.org/did/v1",
"id": "did:example:123456789abcdefghi",
"publicKey": [{

"id": "did:example:123456789abcdefghi#keys-1",
"type": "RsaVerificationKey2018",
"owner": "did:example:123456789abcdefghi",
"publicKeyPem": "-----BEGIN PUBLIC KEY...END PUBLIC KEY-----\r\n"

}],
"authentication": [{

// this key can be used to authenticate as DID ...9938
"type": "RsaSignatureAuthentication2018",
"publicKey": "did:example:123456789abcdefghi#keys-1"

}],
"service": [{

"type": "ExampleService",
"serviceEndpoint": "https://example.com/endpoint/8377464"

}]
}

Figure 6. Example of W3C DID Document.
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6.2.1.3. Security Against Deep Fake AI Impersonations

Biometric verification, such as fingerprinting, facial recognition, and 
iris scans has traditionally been seen as a strong method for verifying a 
person’s identity. However, with the advent of advanced AI technologies, 
including deepfake AIs, this form of verification has become increasingly 
vulnerable to fraud. Deepfake AIs can now generate highly realistic syn-
thetic biometrics, which have the potential to bypass traditional biometric 
systems. This has led to significant concerns about the soundness of relying 
solely on biometrics for identity verification.

In contrast, an individual who presents multiple verifiable credentials and 
documents from different trusted sources offers a more secure method for 
identity verification. These credentials, when cryptographically linked to 
the individual’s digital identity and stored in their universal digital wallet, 
provide multiple layers of proof that collectively make it far more difficult 
for that person to be maliciously impersonated. Because each credential 
and document can be independently verified against a trust registry, the 
overall system is more resilient to fraud and deepfake attacks.

This approach is at the heart of a new field of study that is exploring the 
concept of personhood credentials. Researchers and technologists are 
working on systems where an individual’s unique personhood is proven 
not through a single biometric, but through a combination of verifiable 
credentials. [20] These credentials can include government-issued IDs, 
educational certificates, work credentials, and other documents issued by 
trusted entities. By aggregating these diverse sources of proof, the system 
ensures that the individual is indeed who they claim to be, without relying 
on a single, potentially vulnerable biometric factor.

Universal digital wallets are integral to this solution. They serve as secure 
containers for these diverse credentials, allowing individuals to manage 

and present their credentials in a way that is both convenient and secure. 
Because each credential is cryptographically linked to the individual’s dig-
ital identity within their wallet, the system provides strong security while 
also protecting privacy. The individual retains control over their identity 
and can choose which credentials to share, depending on the context, 
while still ensuring that each credential is independently verifiable.

6.2.1.4. Zero-Knowledge Proofs

Zero-Knowledge Proofs (ZKPs) are a cryptographic method that allows 
one party (the prover) to prove to another party (the verifier) that a given 
statement is true, without revealing any information beyond the validity 
of the statement itself. This technology has significant implications for 
privacy and security in digital interactions, making it particularly valuable 
in the context of managing and verifying digital credentials. For example, 
a ZKP could allow someone to prove that they are over the legal drinking 
age or that they are entitled to access adult content without revealing their 
exact birthdate. Thus, ZKP is key to minimizing the amount of personal 
data exposed during digital transactions which enhances user privacy.

Our approach to using verifiable credentials is particularly well-suited 
for integration with ZKPs due to their inherent cryptographic structure. 
When these credentials are used in conjunction with the ZKP feature, the 
individual that receives the credential can create selective disclosures of 
such credential to third parties where only selected fields and values of 
the credentials are shared. ZKPs can then be applied to these credentials 
to allow individuals to prove the validity of the claims to a verifier without 
revealing any additional information beyond what is necessary. This pro-
cess leverages the cryptographic strength of both the digital signature 
and the zero-knowledge proof, making it an ideal combination for secure 
and private verification processes where disclosing minimal personal 
information is crucial.
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6.2.2. ID Model for Organizations

6.2.2.1. A Review of the Current Root of Trust 
behind Browser-Based Web Interactions 

The current web ecosystem verifies organizational identities predominant-
ly through browsers using X.509 electronic certificates. These certificates 
are a standard format for public key certificates, issued by Certificate Au-
thorities (CAs), which are trusted entities that confirm the authenticity of 
the certificate holder. When a user accesses a secure website, the browser 
checks the website’s X.509 certificate to ensure it is valid and has been 
issued by a trusted authority. This process is crucial for establishing secure, 
encrypted communications over the internet.

All these elements are critical for enabling the Root of Trust (RoT) necessary 
for secure authentication and communication between organizations. 
Understanding this RoT is essential to analyze how a new RoT can be built 
for the new generation of digital interactions where digital wallets replace 
browsers as digital interfaces for digital interactions, and trust registries 
replace CAs. 

As mentioned earlier, the current RoT for organizational identities over the 
Internet is based on the trustworthiness of the CAs and the reliability of the 
certificate validation process implemented by browsers. Organizational 
identity issuance and verification work as follows:

Organizational Identity Issuance

• Certificate Request: Organizations seeking to establish their verifi-
ability over the Internet initiate the process by requesting a Certificate 
Authority (CA) to issue them an X.509 certificate.

• Verification by CAs: The CA verifies the organization’s identity by re-
quiring proof of domain control and reviewing foundational documents 
such as incorporation papers. This step ensures the legitimacy of the 
organization requesting the certificate.

• Certificate Issuance: Once verified, the CA issues an X.509 certificate 
to the organization. This certificate includes the organization’s public 
key and other identifying information.

• Certificate Resolution and Revocation: X.509 certificates are support-
ed by browsers that can authenticate them against trusted Certificate 
Authorities (CAs) included in the browser’s inherent list of trusted CAs. 
Revocation statuses are checked either against Certificate Revocation 
Lists (CRLs) or in real-time through the Online Certificate Status Pro-
tocol (OCSP).

Organizational Identity Verification

• Website Access: When an individual attempts to access a website, the 
browser retrieves the site’s X.509 certificate to begin the verification 
process.

• Certificate Resolution: The browser checks if the certificate is issued 
by a trusted CA that is included in the browser’s root of trust (RoT).

• Revocation Check: The browser also verifies the certificate’s revocation 
status to confirm that it has not been revoked or reported as compro-
mised. This is typically done using CRL or OCSP. The browser ensures 
that the certificate is current and valid before establishing a secure 
connection to the website.
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6.2.2.1. Blerify’s Pioneering Solution for a 
Decentralized Root of Trust (DRoT) Model 
for Wallet-Based Web Interactions 

Understanding the dynamics and structure of the RoT currently used to 
secure websites is helpful as we navigate towards a new, wallet-based 
ecosystem involving digital credentials, digital assets, and a whole new 
generation of wallet-based products and services. To accommodate and 
secure these connections and interactions, it is necessary to reconstruct 
the existing RoT along the three dimensions described below:

• Secure Connections Wallet-to-Organization: Digital wallets must be 
able to resolve and verify an organizational identity against a trusted 
RoT. This allows wallet holders to verify the identity of the organizations 
they are connecting with from their wallets and decide if they consent 
to the connections. This ensures that interactions with trusted parties 
are secure and reliable, and safeguards against potential security 
threats and breaches.

• Verifying Credentials from Issuers: When verifiers intend to validate 
data presented in the form of a verifiable credential, they must be able 
to confirm the credential issuer against a RoT. This step is critical to 
determining the trustworthiness of the attestations linked to the cre-
dentials—be it an ID issued by a professional organization or a diploma 
issued by a university. This process ensures that the credentials are not 
only authentic but also are backed by legitimate and recognized entities.

• Verifying Digital Asset Provenance: Both individuals and organi-
zations need to verify the provenance of digital assets as well as the 
identity of their issuers. This verification process helps confirm the 
authenticity and legitimacy of digital assets. By enabling the issuing 

entities to establish a clear and traceable chain of ownership, it is 
possible to verify that the assets are authentic. 

Blerify has developed a pioneering solution for a Decentralized RoT (DRoT) 
based on Decentralized Public Key Infrastructure (DPKI) that leverages 
the best of the traditional browser-based RoTs and also addresses the 
emerging needs demanded by digital wallets, credentials, and assets. Our 
solution employs a decentralized trust registry and flexible identifiers, 
following an accessible, secure, and interoperable approach. 

We have developed four smart contracts that facilitate the deployment of 
a DRoT on a decentralized trust registry. This allows for the verification of 
organizational identities for the purposes of secure wallet-to-organization 
connections, credential issuer verifications, and asset provenance valida-
tions. These smart contracts can be described as follows:

1. Identifier Registry: This smart contract allows any organization to reg-
ister a self-generated organizational identifier along with the associated 
public keys and endpoints (e.g., domain, URL, email). Organizations 
can maintain the same identifier while adding, revoking, or updating 
the associated public keys or endpoints, as needed. In the event of a 
compromise, the organization can indicate the date from which the 
key or endpoint became compromised, enabling others to resolve 
and verify this information when necessary. Because this smart con-
tract is publicly accessible on a decentralized trust registry such as a 
blockchain network, anyone can verify an organization’s identifier and 
associated keys.

2. Organizational Identity Controller: This smart contract provides 
organizations with an additional layer of identity management through 
delegation. Organizations can establish delegated identifiers typically 
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associated with employees, sub-entities, or affiliates authorized to 
represent the organization in specific digital interactions (e.g., issuing 
a specific credential). The same flexibility for adding, revoking, and 
updating public keys and endpoints applies here.

3. Public Identifier Directory: While the first two smart contracts enable 
organizations to manage their identifiers, public keys, and endpoints, 
a Certification Authority (CA) is still necessary to verify and certify an 
organization and its identifiers, ensuring that third parties can trust the 
organization’s identity. This third smart contract, deployed and main-
tained by a CA, serves this purpose by indexing organizational identifiers 
with metadata such as name, domain, legal address, and email.

4. Trusted Lists: The fourth smart contract is designed to establish trust 
frameworks for certifying organizations for specific purposes related 
to credential and asset issuance. For example, educational institutions 
might be part of a trust framework for the mutual recognition of diplo-
mas, or healthcare entities might be part of a trust framework for the 
purpose of issuing specific test results. This smart contract is operated 
by a trusted organization that maintains a list of certified organizations 
and their respective purposes.

6.2.3. Quantum Resistance

The advent of quantum computing represents both an innovative leap 
forward and a significant threat to the cryptographic security measures 
that underpin much of today’s digital infrastructure. The processing power 
of quantum computers will break most of the cryptographic algorithms 
currently used to secure everything from financial transactions to personal 

communications, according to the largest technological agencies in the 
world including NIST, NSA, and ETSI.

One of the most discussed potential uses of quantum computing is in 
breaking cryptographic algorithms. Many of today’s encryption methods, 
such as RSA and ECC (Elliptic Curve Cryptography), are used today for 
encrypting and signing all communications over the Internet. Therefore, 
current and future solutions for digital identity demand quantum-resistant 
approaches that prevent massive hackings.

In response to these potential threats, the field of post-quantum cryptog-
raphy has emerged, focusing on developing cryptographic systems that 
are secure against both quantum and classical computers. Post-quantum 
cryptographic algorithms are designed to operate on traditional computers 
but are resistant to attacks by quantum computers.

Members of Blerify’s founding team have been recognized as pioneers in 
the development of quantum-resistant solutions, tools, and frameworks. 
Specifically, they developed the first implementation of a quantum-re-
sistant blockchain network, as noted in an article on the topic published 
by Nature’s magazine Scientific Reports). [21] They also contributed as 
co-authors to the Quantum Computing Governance Principles developed 
by the World Economic Forum. [22]

Our platform is designed to operate with the new generation of cryp-
tographic algorithms currently being standardized by NIST. [23] The use 
of verifiable credentials and digital identifier which are both core to our 
technology infrastructure is also ideal for quantum-resistant cryptography 
which has become part of our solution. [24]
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6.3. Digital Payments
6.3.1. Traditional Payment Methods

Blerify’s universal digital wallet integrates traditional payment methods 
seamlessly into its platform, ensuring a comprehensive financial manage-
ment experience for users. The wallet supports transactions via standard 
credit and debit cards, serving as a bridge between conventional banking 
methods and modern digital convenience. This integration enables users 
to leverage familiar payment methods while enjoying the enhanced func-
tionalities of a digital wallet.

To facilitate smooth and secure transactions, Blerify utilizes advanced 
technologies such as NFC (Near Field Communication), QR codes, and 
barcodes to interact with Points of Verification. NFC allows for contactless 
communication between the wallet and payment terminals, offering a 
quick and secure way to conduct transactions with a simple tap. QR codes 
and barcodes provide versatile options for initiating transactions, enabling 
users to make payments by scanning codes displayed on devices or printed 
materials. This approach not only diversifies payment options but also 
ensures that transactions are accessible and convenient, catering to a wide 
range of user preferences and scenarios.

6.3.3. Stablecoins

The Blerify wallet technology is designed to integrate different kinds of 
stablecoins to meet the growing demand for efficient and reliable global 
payment solutions. Stablecoins, which are typically pegged to “stable” assets 
like fiat currencies or commodities provide price stability needed for daily 
transactions while maintaining the benefits of digital currency technology. 
This integration enables Blerify users to conduct instant payments across 
borders without the volatility associated with traditional cryptocurrencies.

The use of stablecoins in universal digital wallets significantly enhances the 
process of cross-border payments. By eliminating the delays and high fees 
often associated with traditional banking systems, Blerify offers a more 
practical solution for international trade, remittances, and cross-border 
financial services. This streamlined approach ensures that transactions 
are not only faster but also more secure, with blockchain technology un-
derpinning the integrity and transparency of every transaction. In this way, 
Blerify’s wallet enables more than simple payment processing to facilitate 
a more connected and accessible global financial network.

6.4.4. Alternative Forms of Value

Blerify’s platform is pioneering the use of alternative forms of value—
beyond traditional digital money—for payments and transactions. This 
innovative approach includes the integration of coupons, vouchers, loyalty 
points, airline miles, and other non-monetary rewards, allowing these 
assets to be used seamlessly as means for payments. This flexibility creates 
new avenues for organizations seeking to attract and incentivize whole 
swathes of customers, citizens, members, and others. It also empowers 
individuals to leverage accumulated rewards in practical and beneficial 
ways, enhancing the utility and appeal of the Blerify platform.

Digital vouchers play a particularly significant role within the Blerify wallet. 
These vouchers act as digitally redeemable tokens that can be used to 
streamline aid distribution and remittance processes, among other things. 
In the context of financial inclusion, digital vouchers serve as a critical tool 
for delivering financial support to unbanked populations, who often lack 
access to conventional banking services. For example, in disaster relief 
scenarios or social welfare programs, authorities and organizations can 
distribute digital vouchers directly through the Blerify wallet, ensuring that 
aid reaches its intended recipients quickly and securely.
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6.3.5. Cryptocurrencies

The convenience and user-friendliness of cryptocurrency wallets will be 
paramount as digital currencies continue to integrate into mainstream 
financial practices. Blerify’s universal digital wallet is designed with these 
priorities in mind, ensuring that managing cryptocurrencies is not only 
secure but also exceptionally user-friendly. 

Central to our value proposition is Blerify’s innovative identity model, 
which leverages verifiable credentials to facilitate robust ID verification 
processes. This model is ideal for comprehensive Know Your Customer 
(KYC) and Anti-Money Laundering (AML) procedures. By utilizing verifiable 
credentials, Blerify enables users to prove their identity securely and ef-
ficiently, without the repetitive submission of personal documents. This 
not only enhances user convenience but also significantly reduces the 
potential for fraud, ensuring that the organizations that rely on the Blerify 
platform adhere to the highest standards of regulatory compliance.

Furthermore, we anticipate that more and more countries will implement 
the Travel Rule for transactions in cryptocurrencies, and the Rule will 
likely apply to non-custodial wallets like Blerify’s. Our wallet architecture 
is designed to responsibly handle the required sharing of transactional 
information, ensuring that all transfers meet global regulatory standards 
without compromising user privacy. 

6.3.6. Central Bank Digital Currencies (CDBCs)

Our universal digital wallet is strategically positioned to capitalize on the 
integration of Central Bank Digital Currencies (CBDCs), which are designed 
to bridge the gap between traditional financial systems and modern dig-
ital finance technologies. CBDCs, issued and regulated by central banks, 
provide a digital alternative to traditional fiat currencies, combining the 

reliability and regulatory oversight of central banks with the efficiency and 
innovation of blockchain technology.

This is particularly beneficial for global payments, where CBDCs can signifi-
cantly reduce the costs and complexities typically associated with currency 
exchange and cross-border money transfers. By providing support for 
CBDCs, Blerify not only enhances its platform’s utility for everyday trans-
actions but also aligns with future financial ecosystems that will likely be 
dominated by digitally native currencies. This forward-looking approach 
ensures that Blerify users have access to a comprehensive, secure, and 
efficient tool for navigating the evolving landscape of global finance.

6.4. Integration with 
Trust Registries
Centralized and decentralized trust registries play pivotal roles in the 
management of digital identities, credentials, and assets, each serving 
specific functions that cater to the diverse needs of users and organizations 
within the digital ecosystem.

Centralized trust registries are crucial for organizations that require con-
trolled access to sensitive data and records. These registries provide a secure 
environment where organizations can maintain private records with high 
levels of security and privacy. By centralizing the storage and management 
of data, these registries ensure that access is strictly regulated, and that data 
integrity is maintained. This is particularly important for enterprises and 
institutions that need to safeguard proprietary information or comply with 
stringent data protection regulations. 
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The use of centralized trust registries, while beneficial for maintaining 
control over sensitive data, often faces significant scalability challenges 
when integrated via APIs with other entities. These systems can limit acces-
sibility due to their closed nature, requiring specific integrations for each 
new party, which can be cumbersome and resource intensive. Moreover, 
centralized registries are prone to cyber-attacks and breaches, as they pres-
ent lucrative targets for hackers looking to exploit single points of failure. 
This vulnerability not only jeopardizes the security of the data but also the 
integrity of the entire system, making it less reliable for users who depend 
on these registries for critical transactions and identity verification. Such 
limitations highlight the need for more secure and adaptable solutions in 
managing digital identities and transactions.

On the other hand, decentralized trust registries excel in promoting acces-
sibility and interoperability across various platforms and systems. Unlike 
centralized models, decentralized registries utilize blockchain technology 
or similar distributed ledger technologies to store cryptographic proofs 
of data or transactions. This approach allows for a transparent and im-
mutable record that can be publicly accessed without the need for direct 
integration or interaction.

In the context of digital credentials, decentralized trust registries en-
able a user-centric approach where issuers can record cryptographic 
proofs of credentials that verifiers can independently verify. This model 
eliminates the need for direct communication between the issuer and 
verifier, fostering a more open and accessible verification process. It 
supports scenarios where users need to prove their qualifications or 
identity across multiple platforms without repeatedly undergoing 
verification processes.

For digital assets and payments, decentralized trust registries facilitate 
the instant transfer of value. This capability is transformative for financial 
transactions, especially in global commerce and peer-to-peer exchanges. 
By enabling the immediate and secure transfer of assets without the need 
for intermediaries, decentralized registries reduce transaction times, lower 
costs, and enhance the overall efficiency of digital transactions.

Decentralized trust registries allow issuers of digital credentials to register 
cryptographic proofs that can be verified by another party without direct 
interaction or integration with the other party. This approach enables a 
new verification process where individuals, rather than third parties are 
at the center of the verification process, receiving verifiable credentials 
from issuers and presenting them to verifiers, maximizing verifiability, 
interoperability, scalability, and privacy.

The Blerify platform uniquely addresses the integration challenges of 
both centralized and decentralized trust registries, offering organizations 
a versatile and secure solution to integrate with universal digital wallets. 
By allowing organizations to connect to decentralized trust registries via 
secure APIs, Blerify ensures that organizations can maintain control over 
their sensitive data while benefiting from enhanced connectivity and in-
teroperability in their centralized trust registries. This integration allows for 
seamless data flows between different systems, improving the efficiency 
and scalability of operations. Blerify is dedicated to facilitating global in-
teractions through universal digital wallets, ensuring that every exchange 
upholds the highest standards of privacy, security, and compliance, while 
maintaining utmost convenience for all users. This dual-registry approach 
not only enhances transaction efficiency but also broadens access to digital 
asset markets, fostering a more inclusive and fluid economic environment. 
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6.5. Benefits of Blerify Universal Wallet Infrastructure

Efficiency and 
Convenience Same as eWallets 2.0.

Accessibility Same as eWallets 2.0.

Notifications Same as eWallets 2.0.

Financial Inclusion Same as eWallets 2.0.

Security Same as as eWallets 2.0.

Scalability Same as as eWallets 2.0.

Cross-border 
Interoperability

Following international open-source standards and using accessible trust registries allows for cross-border 
interoperability. This creates a unified digital ecosystem where digital identities can be used across borders with 
consistent verifiability and acceptance. 

Tokenized assets
The Blerify digital identity wallet infrastructure enables wallet holders to send and receive digital assets, including 
digital tokens. The combination of identity credentials with tokenized assets enables a new paradigm for secure, 
efficient, and verifiable digital transactions and payments.
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A.1. Government ID and Services

Universal digital wallets will transform the way governments interact with 
citizens by providing secure and efficient mechanisms for identity manage-
ment and service delivery. Here are several key use cases for government 
ID and services facilitated by universal digital wallets:

• Issuing eIDs with Highest Levels of Assurance: Universal digital 
wallets can store electronic IDs (eIDs) that meet the highest levels of 
assurance, ensuring that they are tamper-proof and securely linked to 
their rightful owner through advanced cryptographic methods. These 
eIDs can be used for various verification purposes, offering a reliable 
digital alternative to traditional physical identification methods.

• Access to Government Services: Digital wallets simplify the process 
of accessing government services by storing all necessary credentials 
in one place. Citizens can use the eIDs stored in their wallets to log into 
government portals, apply for permits, or access public health services. 
This streamlined access not only improves user experience but also 
reduces administrative overhead for government agencies.

• Monetizing eIDs for High-Level Authentication against Private Sector: 
The integration of eIDs in digital wallets allows for high-level authenti-
cation processes, making them ideal for sensitive financial transactions. 
Governments can monetize these eIDs, in connection with the delivery 
of various services, such as banking, credit applications, and other finan-
cial interactions, enhancing trust and reducing fraud. Today, only KYC 
providers are fully responsible for these services and their monetization.

• Aid Distribution and Conditional Cash Transfers: Governments can 
use digital wallets to distribute aid directly to citizens’ wallets, ensuring 
that support reaches the intended recipients quickly and securely. 
These wallets can also facilitate conditional cash transfers, where funds 
are released upon the completion of certain conditions by the recipient, 
such as attending a health check-up or enrolling children in school.

• Voting: Digital wallets can revolutionize the voting process by enabling 
secure and verifiable online voting mechanisms. Citizens can cast their 
votes via their digital wallet, where their identity is verified against 
their stored eIDs, ensuring a secure and anonymous voting process.  

Appendix
Use Cases by Industry
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recycling waste or choosing eco-friendly transportation options. These 
rewards can then be used within the wallet system to redeem benefits 
such as discounts on public transport, lower taxes, or subsidies on 
eco-friendly products and services. 

These use cases highlight the versatile applications of universal digital wal-
lets in enhancing government services and civic engagement. By providing 
a secure, centralized, and easy-to-use platform, digital wallets can play a 
core role in the future of public administration and community services.

A.2. NGOs

Universal digital wallets can significantly enhance the operations of 
non-governmental organizations (NGOs) by streamlining processes like 
aid distribution, identity verification, and the management of professional 
credentials. Here are some specific use cases:

• Aid Distribution: NGOs can use digital wallets to distribute financial aid 
directly to beneficiaries in a secure and efficient manner. By transferring 
funds into individual digital wallets, NGOs can ensure that aid reaches 
the intended recipients quickly, reducing the risk of theft or misman-
agement. This method also allows NGOs to track and audit the funds, 
enabling transparency and accountability in aid programs. Additionally, 
digital wallets can facilitate conditional cash transfers where funds are 
released when beneficiaries meet certain conditions, such as attending 
educational programs or health check-ups. This digital aid distribution 
does not require beneficiaries to have bank accounts, which is today’s 
biggest challenge.

• ID Credentials for Displaced Populations: For populations displaced 
by conflict or natural disasters, establishing identity can be a major 
challenge. NGOs can use digital wallets to issue verifiable digital ID 

This method can increase voter turnout by making voting more acces-
sible while maintaining the integrity of the election process.

• Surveys: Governments can use digital wallets to conduct surveys and 
gather data directly from citizens pseudonymously. By leveraging the 
secure and verified channels of communication within digital wallets, 
authorities can ensure that the data collected is reliable and that re-
sponses are genuinely from the constituents.

• Public Transport: Integrating digital wallets with public transpor-
tation systems allows for seamless travel experiences. Citizens can 
use their digital wallets to access public transport networks, pay 
for tickets, and manage their travel credits, reducing the need for 
physical tickets or cards.

• Utility bills, such as for electricity, water, and gas: Users can receive 
digital invoices for electricity, water, and gas, set up automatic pay-
ments, and get timely reminders, ensuring that bills are paid efficiently 
and without manual intervention. Additionally, these wallets can store 
detailed transaction histories for financial tracking and budgeting. They 
also facilitate direct communication with customer support for any 
service discrepancies or issues. Furthermore, utility companies could 
incentivize the use of digital wallets by offering discounts or loyalty 
points, enhancing customer satisfaction and encouraging timely pay-
ments. This integration not only simplifies bill management but also 
enhances the overall user experience with utility services.

• Rewards for Sustainable Practices: Universal digital wallets can also 
be leveraged to promote and reward civic behavior, such as recycling 
and reducing carbon footprints. By integrating environmental reward 
programs, the wallets can incentivize users to engage in sustainable 
practices by offering digital tokens or credits for actions like properly 
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credentials that individuals can use to access services like healthcare, 
banking, and legal aid. These digital IDs can be recognized internation-
ally, helping refugees and displaced persons establish their identity in 
new countries without the usual bureaucratic challenges.

• Skill Certificates and Professional Verifiable Records: Digital 
wallets can store skill certificates and professional records, making 
it easier for individuals to maintain and share proof of their qualifica-
tions. NGOs involved in educational and training programs can issue 
verifiable certificates that individuals can save in their digital wallets. 
These credentials are tamper-proof and easily verifiable, useful for 
job seekers to prove their qualifications to potential employers. Ad-
ditionally, these records can include a detailed professional history, 
aiding individuals in building a verifiable resume that can be accessed 
and shared securely.

• Verification of Volunteer/Employee Credentials: NGOs rely heavily on 
volunteers and temporary employees, and digital wallets can stream-
line the verification process of their credentials. By maintaining digital 
records of training and background checks, NGOs can quickly verify 
the suitability of indiviudals for specific tasks, enhancing both safety 
and efficiency. This system also enables NGO workers to carry their 
credentials with them as they move between different organizations 
and roles, simplifying the onboarding process.

• Engagement and Loyalty Programs: To encourage ongoing engage-
ment, NGOs can implement loyalty programs through digital wallets. 
Participants can earn points for hours worked, donations, or partic-
ipation in community programs, which can be redeemed for various 
rewards or public acknowledgments. This not only fosters greater 
community involvement but also provides a tangible incentive for 
continued support of NGO activities.

Through these use cases, universal digital wallets can significantly enhance 
the capabilities of NGOs, improving efficiency, security, and transparency 
in their operations while providing substantial benefits to the communities 
they serve.

A.3. Education

Universal digital wallets can significantly transform the education sector by 
enhancing the management and accessibility of educational credentials, 
streamlining administrative processes, and facilitating learning opportu-
nities. Here are some specific use cases for education:

• Secure Storage of Educational Credentials: Digital wallets can store 
educational credentials such as diplomas, certificates, transcripts, and 
badges securely. These credentials are issued in a digital format that is 
tamper-proof and verifiable, making it easier for students to maintain 
a permanent, accessible record of their achievements. This feature is 
particularly beneficial when students apply for higher education or job 
opportunities, as it simplifies the verification process for institutions 
and employers.

• Facilitating Micro-Credentialing and Lifelong Learning: As education 
shifts towards more personalized and continuous learning paths, digital 
wallets can support the trend of micro-credentialing. These wallets 
allow students to collect and showcase a variety of smaller, skills-based 
achievements that they acquire throughout their lifetime. Educational 
institutions can issue these verifiable credentials directly into a stu-
dent’s digital wallet, enabling a dynamic record of lifelong learning 
that is both credible and easily shareable.

• Streamlining Tuition Payments and Financial Aid: Digital wallets 
can also manage financial transactions related to education, such 
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as tuition payments, scholarships, and other forms of financial aid. 
This integration makes the payment processes more efficient and 
transparent. Additionally, wallets can facilitate more tailored financial 
support, disbursing scholarships or aid based on specific conditions or 
achievements stored within the wallet.

• Enhanced Access to Educational Resources: Digital wallets can be 
used to authenticate and grant access to various educational resources 
and facilities. For instance, a wallet could hold digital passes that allow 
students access to libraries, laboratories, online courses, or exclusive 
educational content. This system ensures that only eligible students 
can access these resources, while also making it easier for institutions 
to manage permissions.

• Automated Eligibility Checks for Student Loans: By using digital 
wallets that contain verifiable credentials, the process of checking eligi-
bility for student loans can be automated. Loan providers can instantly 
verify academic qualifications, enrollment status, and financial need 
directly from the digital wallet. This automation not only speeds up the 
loan application process but also reduces administrative overhead for 
both educational institutions and financial providers.

• Attendance and Participation Tracking: Educational institutions can 
utilize digital wallets to track attendance and participation in courses, 
seminars, and workshops. This can be particularly useful in blended or 
fully online learning environments where digital check-ins can replace 
traditional roll-call methods. The information gathered can also help 
educators and institutions better understand student engagement and 
effectiveness of different teaching methods.

• Encouraging Student Engagement: Digital wallets can incorporate 
elements of gamification and rewards to encourage student participa-

tion and achievement. For example, students could earn digital tokens 
or points for academic achievements, attendance, or participation in 
extracurricular activities, which they could redeem for various rewards 
like cafeteria credits, bookstore discounts, or special privileges.

These use cases demonstrate how universal digital wallets can revolution-
ize the educational landscape by providing a more integrated, secure, and 
efficient way to manage and utilize educational credentials and resources. 
This technology not only supports the administrative and operational 
needs of educational institutions but also enhances the educational ex-
perience for students.

A.4. Health

Universal digital wallets can significantly transform the healthcare sector by 
enhancing the management and accessibility of medical records, streamlin-
ing administrative processes, and facilitating patient-centric care. Here are 
some specific use cases for health utilizing universal digital wallets:

• Secure Storage of Health Records: Digital wallets can securely store and 
manage electronic health records (EHRs), such as medical history, lab 
results, medication lists, and immunization records. These records are 
issued as verifiable credentials, ensuring that they are tamper-proof and 
easily verifiable. Patients can grant healthcare providers access to their 
wallets to view necessary medical information, enhancing continuity of 
care and reducing the risk of medical errors associated with incomplete 
patient histories.

• Streamlining Insurance Claims and Payments: Digital wallets can 
simplify the process of filing health insurance claims and managing 
payments. Patients can store their insurance details as verifiable cre-
dentials in their wallets, which can be directly shared with healthcare 
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providers and insurers for quick verification and claim processing. This 
reduces paperwork, speeds up reimbursement times, and decreases 
the administrative burden on healthcare systems.

• Facilitating Prescription Management: Patients can receive digital 
prescriptions stored directly in their wallets, which can then be pre-
sented to pharmacies for fulfillment. This ensures that prescriptions are 
securely managed and helps prevent fraud. Additionally, digital wallets 
can track medication schedules and send reminders to patients, aiding 
in proper medication adherence and patient compliance. It can also 
ensure that patients do not abuse certain medications by obtaining 
more multiple prescriptions for the same medication.

• Enhanced Access to Telemedicine Services: Digital wallets can au-
thenticate and streamline access to telemedicine services. By securely 
storing patient identities and medical credentials, wallets ensure that 
only eligible patients can access specific telehealth platforms, while 
also providing healthcare professionals with the necessary patient 
information to deliver personalized care remotely.

• Emergency Medical Information: Digital wallets can hold emergency 
medical information, such as blood type, allergies, and critical health 
conditions, in a readily accessible format. This information can be cru-
cial in emergency situations where quick access to a patient’s medical 
background is vital for timely and effective treatment.

• Promoting Health and Wellness Programs: Healthcare providers 
and insurers can use digital wallets to promote health and wellness 
programs by offering digital tokens or credits for achieving health 
milestones, such as quitting smoking or reaching fitness goals. These 
incentives can be stored in digital wallets and redeemed for benefits like 
gym memberships, health food vouchers, or lower insurance premiums.

• Integrating with Public Health Initiatives: Digital wallets can play 
a key role in public health initiatives by securely storing and sharing 
health status credentials, such as vaccination records or test results. 
This is particularly useful in managing public health responses during 
pandemics, where proof of vaccination or illness recovery is required 
for travel or access to public spaces.

By leveraging universal digital wallets for these health-related use cases, 
the healthcare sector can achieve higher levels of efficiency, security, and 
patient satisfaction. The portability and accessibility of health data through 
digital wallets empower patients to take an active role in managing their 
health and streamline interactions with healthcare systems.

A.5. Financial Institutions

Universal digital wallets are poised to revolutionize the financial sector by 
enabling more streamlined, secure, and user-friendly interactions between 
financial institutions and their clients. Here are several impactful use cases, 
particularly focusing on how electronic IDs (eIDs) equipped with qualified 
electronic signatures can transform contractual processes:

• Remote Contract Signing with High Assurance: One of the most sig-
nificant advantages of using digital wallets in financial institutions is the 
ability to sign contracts remotely with the highest level of assurance. eIDs 
stored in digital wallets, especially those that include qualified electronic 
signatures, meet the highest security standards set by regulatory bodies. 
These signatures carry the same legal weight as traditional handwritten 
signatures but add layers of security and verifiability that surpass even 
in-person KYC (Know Your Customer) processes. Financial institutions can 
leverage these capabilities to allow customers to securely sign banking 
documents, loan agreements, and other contracts from anywhere, at any 
time, without the need to visit a branch in person. This not only enhances 
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customer convenience but also accelerates the processing and approval 
times for financial agreements.

• Streamlined ID Verification and KYC Processes: Digital wallets can 
significantly streamline the KYC process, a critical requirement in the 
financial industry. By storing verified identity credentials, such as eIDs 
and other relevant personal data, digital wallets allow customers to 
share their verified information securely with financial institutions. This 
method reduces the need for repeated manual document submissions 
and checks, decreasing administrative costs and enhancing the cus-
tomer onboarding experience. The high assurance provided by eIDs 
in digital wallets ensures compliance with regulatory requirements, 
minimizing the risk of fraud.

• Enhanced Customer Authentication: Financial institutions can use 
digital wallets to implement more robust authentication mechanisms 
for transactions and account access. eIDs in digital wallets equipped 
with biometric features, such as fingerprint or facial recognition, pro-
vide a higher security level than traditional password-based methods. 
This enhanced security is crucial for preventing unauthorized access 
and protecting sensitive financial data.

• Facilitating Secure Payment Transactions: Digital wallets enable 
secure and efficient payment transactions. Customers can use their 
wallets to store payment credentials and initiate transactions quickly 
with a higher security level. This setup is particularly beneficial for 
online banking and mobile payments, where ease of use and security 
are paramount.

• Personalized Financial Services: With access to accurate and secure 
customer data provided by digital wallets, financial institutions can 
offer more personalized banking and financial services. Based on the 

comprehensive profile built from the customer’s stored credentials 
and transaction history, banks can tailor their offerings, such as loans, 
interest rates, and investment advice, to individual customer needs 
and risk profiles.

• Regulatory Compliance and Reporting: Digital wallets equipped 
with eIDs simplify compliance with regulatory requirements, including 
anti-money laundering (AML) and counter-terrorism financing (CTF) 
regulations. Financial institutions will be able to request and verify in 
real time track records that individuals store and present from their 
digital wallets.

• Credit Scoring and Risk Analysis: Universal digital wallets equipped with 
verifiable credentials from education, health, insurance, and other sectors 
offer a robust tool for financial institutions to refine their credit scoring 
and risk analysis processes. Individuals can securely provide these verified 
credentials to lenders, enabling a more comprehensive assessment of 
their financial reliability and risk profile. This integration not only enriches 
the accuracy of credit evaluations but also allows for more personalized 
lending decisions, potentially increasing access to credit.

• Facilitating Secondary Markets for Tokenized Assets: Digital wallets 
not only manage tokenized assets but also facilitate their exchange on 
secondary markets. Marketplaces will be able to integrate directly with 
digital wallets, verifying user’s identities to perform KYC and AML with 
compliance. Users will be able to easily buy and sell assets instantly 
representing different kinds of value through these marketplaces.

By integrating universal digital wallets with electronic IDs and qualified 
electronic signatures, financial institutions can reduce costs and prevent 
fraud by improving ID verification processes, as well as ensuring high levels 
of security and compliance with regulatory standards. Also, by leveraging the 
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capabilities of digital wallets in handling tokenized assets, financial institu-
tions can offer more flexible, accessible, and efficient services to their clients.

A.6. Marketing and Advertisement

Universal digital wallets are poised to transform the marketing and adver-
tising sectors by serving as dynamic platforms for promoting services and 
products. This transformation is particularly potent when coupled with 
user consent, ensuring that promotions are targeted and relevant. Here’s 
how digital wallets can enhance marketing and advertising strategies:

• Targeted and Consent-Based Advertising: Digital wallets equipped 
with user consent mechanisms provide a unique opportunity for com-
panies to engage directly with consumers in a personalized manner. By 
obtaining explicit consent, businesses can ensure that their advertising 
efforts are not only compliant with privacy regulations but are also 
more likely to be well-received by the audience. This consent-based 
approach allows companies to tailor their marketing messages based 
on the specific preferences and behaviors of wallet users, leading to 
higher engagement and conversion rates.

• Seamless Integration of Rewards and Loyalty Programs: Digital 
wallets can seamlessly integrate various rewards and loyalty programs, 
offering users instant access to rewards, discounts, or special offers 
directly within the wallet interface. This integration encourages con-
tinuous engagement between businesses and customers, reinforcing 
brand loyalty. For instance, after making a purchase, a customer might 
receive digital tokens or points in their wallet, which can be redeemed 
for discounts on future purchases or exclusive access to new products.

• Enhanced Customer Insights: The rich data available through digital 
wallets can provide businesses with deeper insights into consumer 

behaviors and preferences. With user consent, companies can analyze 
purchase histories and wallet interactions to refine their marketing 
strategies and develop more targeted campaigns. This data-driven 
approach allows businesses to offer highly personalized experiences, 
improving customer satisfaction and brand loyalty.

• Direct Communication Channels: Digital wallets enable businesses to 
establish direct communication channels with users, facilitating timely 
and relevant notifications about new products, services, or promotions. 
This direct interaction ensures that marketing messages are delivered 
straight to the consumer’s mobile device, increasing the visibility and 
impact of advertising efforts.

• Geo-Targeted Promotions: Utilizing location-based services in digital 
wallets, companies can trigger geo-targeted promotions when a wallet 
user is near a particular store or location. This capability allows for 
highly contextual and timely marketing that can significantly enhance 
the effectiveness of promotional campaigns.

• Monetizing User Engagement and Data: Digital wallets could allow 
users to monetize their exposure to advertisements and participation 
in marketing activities, similar to how content creators earn from views 
and engagements on social media. Users could opt into marketing 
programs where they receive compensation for viewing ads, sharing 
data, or participating in market research directly through their wallets. 
This setup turns attention and data into tangible assets that users can 
control and benefit from, potentially creating a new revenue stream 
for everyday consumers.

• Facilitating Transactions with Integrated Payments: The integration 
of identity and payment functionalities within digital wallets simplifies 
transactions significantly. When a user decides to purchase a product 



49

6. Blerify Enables Universal Digital Wallets

or service advertised through the wallet, the presence of stored pay-
ment methods and identity credentials allows for seamless and secure 
transactions. This integration removes the need to enter payment 
information multiple times, reducing friction and enhancing the user 
experience. For advertisers, this means higher conversion rates as the 
barriers to purchase are minimized.

Universal digital wallets, therefore, represent a versatile tool for market-
ing and advertising, enabling companies to engage with consumers in a 
more personalized, efficient, and environmentally friendly way. With the 
added dimension of user consent, these interactions are not only more 
targeted but also more respectful of user privacy, aligning with contem-
porary consumer expectations and regulatory standards By leveraging 
integrated identity and payment systems, universal digital wallets could 
revolutionize how users interact with advertisers, creating a more dynam-
ic, personalized, and profitable ecosystem. This approach not only benefits 
users by providing them with control and potential income but also offers 
advertisers more effective ways to reach and engage their target audiences.

A.7. Crypto, Stablecoins, & CBDCs

Universal digital wallets are revolutionizing financial transactions by 
harnessing the capabilities of cryptocurrencies, stablecoins, and Central 
Bank Digital Currencies (CBDCs). These digital assets, when integrated into 
universal wallets, offer a range of benefits that streamline transactions, en-
hance accessibility, and ensure compliance with international regulations. 
Here’s how these benefits manifest in real-world applications:

• Convenience for Peer-to-Peer Transactions: Universal digital 
wallets simplify peer-to-peer (P2P) transactions by allowing users 
to directly transfer digital currencies like crypto, stablecoins, and 

CBDCs to one another without the need for intermediaries to settle 
those transactions -although intermediaries are needed to enable 
interfaces such as exchanges, wallets, or digital asset creation-. This 
direct transfer capability reduces transaction times and costs, making 
it exceptionally convenient for users to send and receive payments 
instantly and securely.

• Seamless Payments at Merchants: By supporting crypto, stablecoin, 
and CBDC transactions, universal digital wallets empower consumers 
to use these digital assets for everyday purchases. This integration 
allows for seamless payment processes at merchant stores, both online 
and offline, providing a quick and easy checkout experience. Merchants 
benefit from lower transaction fees compared to traditional credit card 
payments and gain access to a broader base of individuals.

• Efficient Cross-Border Payments and Remittances: Universal digital 
wallets facilitate cheaper and faster cross-border payments by leverag-
ing the inherent efficiencies of cryptocurrencies and stablecoins. These 
digital assets bypass the complex and fee-laden traditional banking 
systems, allowing users to perform international transactions that are 
not only cost-effective but also quicker. For remittances, this means 
that workers abroad can send money back home more efficiently, 
maximizing the funds that reach their families. 

• Regulatory Compliance: Compliance with regulations such as the Cryp-
to Travel Rule is streamlined in universal digital wallets. These wallets 
are designed to manage and secure user identity information alongside 
their financial transactions, ensuring that all necessary data accompanies 
transfers to meet global standards against money laundering and terror-
ism financing. This integrated approach helps maintain the necessary 
balance between user privacy and regulatory compliance.
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• Enhanced Financial Inclusion: Universal digital wallets, especially 
those supporting CBDCs, play a critical role in enhancing financial in-
clusion. They provide unbanked and underbanked populations access 
to digital financial services and government-backed digital currencies. 
This accessibility helps integrate a larger segment of the population into 
the formal financial system, providing them with the tools needed for 
modern economic participation.

By integrating cryptocurrencies, stablecoins, and CBDCs, universal digital 
wallets not only enhance the functionality and reach of traditional financial 
services but also introduce a new paradigm in financial transactions that 
is secure, inclusive, and aligned with the digital age. This comprehensive 
approach to digital asset management showcases the potential of univer-
sal digital wallets to transform the financial landscape globally.

A.8. Communities & Ecosystems

Universal digital wallets are set to redefine community and ecosystem 
interactions by facilitating secure identification, seamless access, and 
participatory governance. Here’s how these wallets can provide tangible 
benefits across various community-driven activities:

• Digital Member IDs: Universal digital wallets can store digital member IDs 
that serve as proof of identity within a community or ecosystem. These IDs 
can be used for both physical and digital authentication, ensuring that only 
authorized members gain access to certain services or locations.

• QR Code-based Access: Wallets can facilitate easy entry to events or 
access to services through QR code scanning. This quick and secure 
method allows members to authenticate their identity by simply scan-
ning a QR code with their mobile device, streamlining the entry process 
and enhancing user convenience.

• Acquiring and Redeeming Benefits: Digital wallets enable communities 
to distribute benefits or rewards directly to their members’ wallets. These 
could include discounts, credits, or access to exclusive services. Members 
can redeem these benefits effortlessly, either online or at physical loca-
tions, fostering engagement and loyalty within the community.

• Tailored Offers and Incentives: Based on the transaction history and 
preferences stored in their digital wallets, members can receive personal-
ized offers and incentives. This not only enhances the member experience 
but also allows communities to better support local businesses by direct-
ing consumer traffic to them through targeted promotions.

• Digital Voting for Community Decisions: Digital wallets can rev-
olutionize governance within communities by facilitating secure 
and transparent digital voting mechanisms. Members can vote on 
community matters from their devices, ensuring broad participation 
and engagement in decision-making processes. The immutability of 
blockchain technology, often integrated with such wallets, guarantees 
that every vote is counted and tamper-proof.

• Participatory Governance: By enabling digital voting, universal dig-
ital wallets empower community members to take an active role in 
governance. This participatory approach can extend to various aspects 
of community management, from electing representatives to making 
decisions on community projects and budget allocations.

• Leveraging Affiliate Networks: Universal digital wallets streamline 
the management of memberships and access to benefits within 
communities and affiliate networks. By centralizing enrollment and 
authentication processes, these wallets simplify how members receive 
and redeem benefits, enroll in services, and access discounts. Fur-
thermore, they enable secure, seamless verification for discounts and 
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exclusive offers from affiliated networks, enhancing the convenience 
and value of community participation. This integration not only fosters 
loyalty but also ensures that benefits are easily accessible, promoting 
a more engaged and connected ecosystems.

A.9. Corporate

Universal digital wallets have the potential to streamline financial transac-
tions, enhancing employee benefits management, and facilitating secure 
access to corporate resources. Here are several key applications of digital 
wallets in a corporate setting:

• Enhanced Employee Benefits and Rewards: Corporations can use 
digital wallets to manage and distribute employee benefits more 
effectively. This could include health benefits, insurance, retirement 
accounts, or even flexible spending accounts. Digital wallets can also 
be used to distribute performance-based rewards, directly to an em-
ployee’s wallet, enhancing transparency and immediacy.

• Secure Access to Corporate Systems: Digital wallets can serve as se-
cure authentication tools for accessing corporate systems and facilities. 
By integrating biometric data such as fingerprints or facial recognition, 
digital wallets can ensure that only authorized personnel access sensi-
tive information or physical locations. This not only boosts security but 
also provides a convenient way for employees to access the resources 
they need without managing multiple passwords or physical 

• Customized Corporate Programs: Corporations can leverage digital 
wallets to create customized loyalty or incentive programs that encour-
age desired behaviors among employees. For instance, rewards could 
be offered for completing training modules, achieving sales targets, or 
participating in corporate wellness initiatives.

By integrating universal digital wallets, corporations can achieve higher 
operational efficiency, improve employee satisfaction, and enhance se-
curity across their financial and human resource management processes. 
This technology not only streamlines traditional corporate functions but 
also opens new avenues for innovation in employee engagement.

A.10. Events

Universal digital wallets can significantly enhance the experience of or-
ganizing and attending events by streamlining transactions, managing 
access, and facilitating interactions among participants. Here’s how digital 
wallets can be effectively utilized in the context of events:

• Ticketing and Access Control: Digital wallets can transform the ticket-
ing process for events by storing digital tickets securely. These tickets 
can be purchased directly through the wallet and stored alongside 
other digital credentials, ensuring easy access and verification at the 
event entrance. This system eliminates the need for physical tickets, 
reducing waste and the possibility of loss or theft. Furthermore, with 
integrated identity verification, event organizers can ensure that only 
ticket holders gain entry, enhancing security and streamlining the 
check-in process.

• Cashless Payments at Events: At many events, from concerts to 
conferences, participants can benefit from cashless payment options. 
Digital wallets allow attendees to make purchases on-site without the 
need for cash or physical credit cards. Whether buying merchandise, 
food, or participating in paid activities, transactions can be handled 
swiftly and securely through their digital wallets. This not only en-
hances convenience for attendees but also simplifies transaction 
management for vendors, reducing queues and improving overall 
event efficiency.
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• Networking and Information Exchange: For professional and net-
working events, digital wallets can facilitate the exchange of contact 
information and digital business cards. Attendees can share their 
professional profiles and contact details through their wallets, making 
networking more efficient and eco-friendlier by eliminating paper busi-
ness cards. Additionally, organizers can use digital wallets to distribute 
event schedules, updates, and materials directly to attendees’ devices.

• Personalized Offers and Promotions: Event organizers can use digital 
wallets to send personalized offers, updates, and promotions directly to 
attendees based on their preferences and past behavior. For example, if 
an attendee expressed interest in a particular speaker or product, they 
could receive notifications about related sessions or merchandise. This 
targeted communication can enhance the attendee experience and 
increase engagement.

• Loyalty Programs for Frequent Attendees: For recurring events 
or event series, digital wallets can manage loyalty programs that 
reward frequent attendees. Benefits could include discounts on fu-
ture tickets, exclusive access to certain areas or sessions, or special 
merchandise. Loyalty rewards can be managed directly within the 
wallet, encouraging ongoing engagement and enhancing brand 
loyalty among attendees.

In summary, universal digital wallets offer a multitude of benefits for event 
management and attendance, from seamless entry and secure transac-
tions to enhanced networking and personalized attendee experiences. As 
digital technology continues to evolve, the integration of digital wallets 
in the event industry promises to transform how events are organized, 
experienced, and remembered.

A.11. Gaming

Universal digital wallets have the potential to significantly transform the 
gaming industry by enhancing how players purchase, trade, and manage 
digital assets, as well as streamline payments and rewards within gaming 
ecosystems. Here’s how digital wallets can be effectively utilized in the 
context of gaming:

• In-Game Purchases and Currency Management: Digital wallets enable 
players to manage in-game currencies and make purchases seamlessly. 
Whether it’s buying virtual goods, upgrading features, or unlocking new 
levels, transactions can be conducted quickly and securely within the 
game interface. This integration not only enhances the user experience 
by simplifying the purchasing process but also helps game developers 
manage transactions more efficiently and securely.

• Trading and Selling Virtual Goods: Players can use digital wallets to store 
virtual goods such as skins, weapons, characters, or any other tradeable in-
game assets. These wallets facilitate the safe and efficient trading or selling 
of these items between players, potentially on an integrated marketplace 
platform provided by the game developers. This capability adds a layer 
of economic activity within games, enriching the gaming experience and 
offering players a tangible value for their in-game achievements.

• Cross-Game Compatibility and Portability: Digital wallets can sup-
port cross-game compatibility, allowing players to carry over certain 
assets from one game to another within the same gaming ecosystem. 
This feature is particularly appealing as it adds value to the players’ 
purchases and activities, enhancing loyalty and engagement across dif-
ferent games developed by the same company or affiliated developers.
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• Rewards and Loyalty Programs: Gaming platforms can integrate loy-
alty programs directly into digital wallets, where players earn rewards 
based on their activity or achievements in the game. These rewards 
could be in the form of exclusive content, in-game currency, or special 
discounts on future purchases. Managing these rewards through a dig-
ital wallet makes it easy for players to view and redeem their rewards, 
encouraging continued engagement.

• Enhanced Security for Transactions: With significant financial trans-
actions now common in gaming, digital wallets provide enhanced 
security features such as encryption and secure authentication 
methods to protect players’ funds and virtual assets. This security is 
crucial, not only for maintaining the trust of the players but also for 
complying with regulatory standards related to virtual currencies and 
online transactions.

Incorporating universal digital wallets into the gaming industry offers pro-
found benefits for both players and developers. It not only simplifies the 
financial interactions within the gaming ecosystem but also enhances the 
overall gaming experience by providing secure, efficient, and innovative 
ways to manage and value digital assets and currencies.

A.12. E-Commerce

Universal digital wallets are reshaping the e-commerce landscape by 
streamlining transaction processes, enhancing security, and offering a 
more personalized shopping experience. Here’s how digital wallets are 
being effectively utilized in the context of e-commerce:

• Simplified Checkout Processes: Digital wallets greatly simplify the 
checkout process by storing payment information securely, allowing 
for quicker transactions with fewer steps. Consumers can complete pur-
chases with a single click or tap, without the need to enter credit card 
details or shipping information each time. This convenience not only 
enhances the customer experience but also reduces cart abandonment 
rates, boosting sales for e-commerce businesses.

• Integration of Loyalty Programs and Discounts: E-commerce businesses 
can integrate their loyalty programs and discounts directly into digital wal-
lets. Consumers can automatically apply relevant coupons, redeem points, 
or take advantage of special offers at checkout, all within their wallet app. 
This seamless integration encourages repeated use of the digital wallet and 
fosters customer loyalty by making savings easily accessible.

• Support for Multiple Payment Methods and Currencies: Universal 
digital wallets can support a variety of payment methods, including 
credit cards, bank transfers, and even cryptocurrencies. They also facil-
itate transactions in multiple currencies, which is particularly beneficial 
for international e-commerce platforms. This versatility makes digital 
wallets an attractive option for consumers who seek flexibility and 
convenience in their payment options.

• Facilitating Returns and Refunds: Digital wallets can streamline the 
process of returns and refunds by keeping a record of transactions 
and facilitating the reversal of charges. This simplifies the logistics of 
managing returns for businesses and enhances customer satisfaction 
by making refunds quick and easy.
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• Targeted Marketing and Personalization: By analyzing transaction 
data stored in digital wallets, e-commerce businesses can offer person-
alized shopping experiences and targeted promotions. For example, if 
a wallet indicates frequent purchases of a particular type of product, 
the e-commerce platform can offer tailored recommendations and 
custom discounts, enhancing the shopping experience and increasing 
the likelihood of further purchases.

Adopting universal digital wallets will lead to reliable digital authentica-
tion, greater efficiency, improved customer satisfaction, and new ways to 
manage payments and promotions. This technology not only streamlines 
financial transactions but also serves as a tool for deeper customer engage-
ment and business growth in the digital commerce space.
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