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Introduction
The C4E project introduces the DePIN
(Decentralized Physical Infrastructure)
architecture, centered around its L1
Blockchain platform, specifically engineered to
enhance the energy sector through advanced
blockchain technology.

DePIN distinguishes itself with an innovative
design supportive of a broad range of
applications. A critical element of DePIN is its
incentive model, which is designed to foster
active engagement on the platform while
encouraging contributions toward sustainable
practices. This model, alongside DePIN's
technical capabilities, allows for secure and
transparent energy transactions and efficient
contract automation, all underpinned by a
robust blockchain framework.

At its core, the C4E’s DePIN platform is a
significant advancement in applying
blockchain technology for practical, scalable,
and sustainable energy solutions. Envisioned
as an instrument for the progressive
transformation of the energy sector, it
empowers energy communities, supporting a
shift towards more decentralized and
community-focused energy systems.

Glossary
Decentralized Physical Infrastructure
Networks (DePIN): A core element of C4E,
DePIN uses blockchain technology to build a
decentralized network architecture. Primarily
focused on technological innovation, it
enhances the resilience and efficiency of
infrastructure management and operations.
DePIN is pivotal in enabling decentralized,
blockchain-driven solutions in energy and
beyond.

Real-World Asset (RWA) Tokenization: This
technology involves converting physical
assets into digital tokens on the blockchain. In

C4E, RWA tokenization is applied to energy
assets, allowing for digitized and transparent
ownership, trading, and investment in energy
resources. It's a key tool for integrating
physical energy assets into a digital and
decentralized framework.

Comprehensive Energy Management and
Trading Suite: This suite refers to a set of
blockchain-based tools in C4E designed for
energy management and trading. While these
tools have direct applications in energy
efficiency and trading, their underlying
technology emphasizes decentralized
operations, smart contracts, and real-time
data management on the blockchain.

Cosmos IBC (Inter-Blockchain
Communication): An integral protocol within
the C4E ecosystem, Cosmos IBC facilitates
communication and asset/data transfer across
different blockchain networks. This protocol
enhances the interoperability and scalability of
blockchain systems, crucial for the complex
interactions in energy networks and beyond.

Vision
C4E envisions a future where blockchain
technology is the backbone of not just energy
systems, but a wide array of decentralized
infrastructures. We aim to pioneer an era
where this technology is not just an enabler
but a transformative force, redefining how
systems interact and operate.

Our focus is on harnessing the potential of the
DePIN architecture and blockchain technology
to create more than just energy solutions – we
are building the foundations of decentralized,
digital ecosystems. This involves moving
beyond traditional applications, exploring
innovative ways blockchain can be integrated
into various aspects of life and industry.
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We see blockchain as more than a tool for
secure transactions and data management;
it's a catalyst for change. Our approach is to
leverage its potential to bring about significant
advancements in how decentralized networks
operate. The DePIN architecture exemplifies
this, serving as a versatile framework
adaptable to numerous applications beyond
energy management.

Incorporating advanced technologies like AI
and IoT, C4E is not just optimizing existing
systems but reimagining them. We're
exploring how these technologies interact with
blockchain to create smarter, more
responsive, and efficient networks. This
integration marks a step towards a future
where technology seamlessly blends into the
fabric of everyday life.

Users
Our toolkit is designed with the future in mind.

Developers are offered a cutting-edge
platform with our Layer 1 Blockchain, where
they can push the boundaries of what’s
possible with smart contracts and blockchain
interoperability.

Entrepreneurs will discover innovative
applications of blockchain for data analytics
and management, opening new avenues for
digital enterprise.

For individual users, our platforms provide
practical, user-friendly applications of
blockchain, demonstrating its benefits in
everyday scenarios.

C4E's vision is to be at the forefront of
technological innovation, using blockchain as
the cornerstone for building a future that is
decentralized, efficient, and adaptable to a
multitude of applications and industries.

Electromobility
C4E’s EV Charger service exemplifies its
commitment to integrating blockchain
technology within the energy sector, as
outlined in the DePIN market dynamics. This
service showcases a unique approach where
each EV charging station is tokenized as an
NFT (Non-Fungible Token) on the blockchain.
This not only ensures distinct identity and
secure verification for each charger but also
aligns with our vision of creating
decentralized, user-empowered networks.

The charger owners and miners who
contribute to network expansion by installing
and maintaining these stations are rewarded
with C4E tokens, reflecting the incentive
model described in our Glossary. This
tokenization approach incentivizes
participation and supports network growth,
mirroring our strategic use of blockchain for
practical and scalable energy solutions.

Similarly, EV drivers benefit from token
rewards, promoting cost-effective charging
solutions and fostering wider network
adoption. This initiative aligns with our vision
of blockchain-driven energy solutions, where
transparent and secure on-chain mechanisms
verify each charger’s performance and utility.

C4E’s EV Charger service not only
demonstrates our innovative use of
blockchain in energy infrastructure but also
embodies our broader mission. It highlights
how blockchain, NFTs, and tokenized
incentives can be harmoniously combined to
revolutionize energy systems, driving
sustainable and community-focused energy
practices.
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DePIN Market
The Decentralized Physical Infrastructure
Networks (DePIN) market, particularly in
sectors like sensors and energy, is on the
brink of a significant growth trajectory.
According to a Messari report, the current
market valuation of DePIN stands at
approximately $2.2 trillion, with projections
indicating an increase to $3.5 trillion by 2028.
This substantial growth underscores the
expanding influence and potential of DePIN
across various industries.

Within this broad market, the DePIN Sensor
and Energy Networks segment is poised to
reach an impressive $177 billion by 2028,
demonstrating a compound annual growth
rate (CAGR) of 22%. Such robust growth is
indicative of the escalating demand for
decentralized solutions within the energy
sector. DePIN's emergence is set to
fundamentally alter the paradigms of energy
distribution, management, and utilization,
leading towards a more efficient, sustainable,
and community-centric energy framework.

Market Dynamics
The integration of Real-World Asset (RWA)
tokenization within C4E's DePIN framework
marks a significant shift in the market. This
process, transforming physical assets into
digital tokens, enhances their liquidity and
opens up opportunities for fractional
ownership and diversified investments.

C4E's innovative approach in this space,
combining advanced blockchain with the
DePIN model, positions the platform
strategically in the rapidly growing market for
tokenized assets. Current estimates value this
market at around $116 billion, with projections
suggesting a surge to $10 trillion by 2030,
driven largely by the broader adoption of
blockchain technology in traditional finance
sectors.

This trend, underscored in the report
'Tokenization of Real-World Assets,' highlights
the transformative potential of RWA
tokenization across various industries,
particularly in the energy sector led by C4E’s
initiatives.

Regulatory Context
The evolving regulatory landscape in the
European Union, particularly with the
introduction of the Renewable Energy
Directive II (RED II) in 2021, is pivotal for
projects like C4E. As an integral part of the
EU’s energy and climate policies, RED II sets
ambitious goals for increased use of
renewable energy across various sectors and
delineates specific measures to attain these
targets.

More information about RED II can be found
at the Joint Research Centre website:
https://joint-research-centre.ec.europa.eu/wel
come-jec-website/reference-regulatory-frame
work/renewable-energy-recast-2030-red-ii_en

For DePIN and blockchain-based energy
solutions, the regulatory environment
significantly influences market conditions.
Initially, the gradual implementation of local
regulations following directives like RED II
presented challenges, notably in building high
liquidity in energy trading, especially in the
retail sector where regulatory and economic
hurdles limited the adoption of P2P energy
trading platforms.

However, the ongoing development of new
EU regulations marks a substantial shift.
These emerging regulations aim to dismantle
the barriers that previously hindered the
market, thereby paving the way for a more
vibrant and accessible energy trading
landscape. This regulatory evolution is critical
for the success of DePIN solutions like those
offered by C4E. It holds the promise of
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increased market participation and enhanced
liquidity, factors essential for the long-term
viability and expansion of such platforms.

The new regulatory framework, which is
crucial for decentralized energy solutions, is
detailed further at the EUR-Lex website:
https://eur-lex.europa.eu/procedure/EN/2023_
77

DePIN-Enabled Products

Decentralized Charging Network

C4E's Chargera,
powered by DePIN
technology, enhances
the electric vehicle
(EV) charging
experience by offering

seamless access for both hosts and drivers.
This solution utilizes DePIN to manage
charging stations securely and efficiently,
streamlining operations while enabling hosts
to generate passive income. It emphasizes
user convenience and reliability, catering to
the growing demands of the EV market.

Central to Chargera is its alignment with
emerging blockchain trends, such as creating
new on-chain consensus mechanisms
through permissionless verification of
Distributed Energy Resources (DER)
performance. Each charging station within
Chargera is uniquely represented on the
blockchain as a digital token, essentially
functioning as an NFT (Non-Fungible Token).
This ensures individual identity and secure
verification of each station, enhancing
transparency and trust in the network.
Participants who contribute to network
expansion by installing and maintaining
chargers are rewarded with C4E tokens,
incentivizing the growth and health of the
network. Similarly, EV drivers receive C4E

tokens, which not only reduce charging costs
but also encourage the expansion of the
charging network. This model expertly uses
blockchain technology to establish an
on-chain consensus mechanism, ensuring
that the performance and usage of each
charging station are recorded and verified
transparently and securely.

The tokenized reward system, coupled with
NFT-based station identification, not only
facilitates network expansion but also deeply
integrates users into the ecosystem, aligning
their interests with the network's development.
This approach exemplifies the synergistic use
of tokenized incentives, blockchain
verification, and NFTs in building sustainable
energy infrastructures.

Chargera leverages advanced WEB3-enabled
components as part of its DePIN
infrastructure, enhancing the overall
functionality and user experience.
Host (Charging Station) Integration: Chargera
incorporates infrastructure standards like
OCPI (Open Charge Point Interface) and
OCPP (Open Charge Point Protocol),
connecting various EV chargers to the
network. This integration is a vital part of the
DePIN architecture, ensuring seamless
communication and interoperability between
different charging stations and the blockchain
network.

EV Driver Interface: The C4E wallet mobile
app offers EV drivers a seamless charging
experience, incorporating features for easy
accessibility and interaction. Additionally, a
feedback reward system that employs
gamification encourages active participation
and enhances user engagement with the
network.

Chargera’s ecosystem is designed to reward
drivers who contribute positively to the
network. Quality feedback and token staking
influence trust levels, which directly determine
the reward tiers. Malfunctional behavior,
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identified through driver feedback, results in
decreased trust levels. Conversely, drivers
who successfully identify and help rectify
suspected malfunctions receive additional
rewards.

Trust levels within Chargera are structured
into tiers, each associated with specific
reward levels. This tiered system incentivizes
high-quality service and active community
involvement, crucial for the sustained growth
and vitality of the C4E token in the ecosystem.

Decentralized Energy Tracking

DeTRACK leverages
DePIN architecture for
secure recording of
energy production and
consumption data onto

the blockchain from the point of generation.
Key to its functionality is the ability to identify
the type of energy produced, integrating with
a variety of energy sources in the C4E
ecosystem. This is essential for
comprehensive energy management and
analytical purposes. DeTRACK records not
just the quantity but also the type of energy,
supporting detailed analysis and informed
energy management decisions.

Integrating with IoT devices, DeTRACK
enables real-time data collection, enhancing
the accuracy and timeliness of information.
These devices monitor energy usage and
production, relaying data directly to the
blockchain system. This integration ensures
DeTRACK provides current insights into the
energy network's status, enabling prompt
adjustments and optimizations in energy
management.

The use of blockchain technology guarantees
the immutability and security of recorded data,
fostering trust in the system. This
transparency and reliability are crucial for

efficient energy management and strategy
formulation.

Additionally, DeTRACK supports other C4E
products like Chargera, DeEC, and DeGEP by
providing crucial energy data. Through close
collaboration with these systems, DeTRACK
aids in more effective energy management
and contributes to sustainable development
initiatives.

Decentralized Energy
Communities

DeEC leverages the
DePIN architecture to
facilitate efficient energy
management and
peer-to-peer (P2P) energy
trading in community
settings. This platform,

focusing on technical efficiency, enables
communities to actively manage and trade
energy, supported by the security and
transparency of the DePIN blockchain
framework. DeEC provides tools for
monitoring energy consumption, optimizing
usage, and managing local generation
sources, fostering a more interactive and
decentralized approach to energy
management.

The P2P trading capability within DeEC is a
key technical feature, allowing for direct
energy exchanges between community
members. Blockchain technology is used to
secure these transactions, ensuring they are
transparent and immutable. This system
permits members to trade surplus energy,
providing an alternative to traditional energy
sources and often at more competitive rates.

A vital aspect of DeEC's functionality is the
recording of all energy transactions on the
blockchain. This process ensures data

7



integrity and builds trust in the system,
enhancing its efficiency and reliability.

DeEC supports sustainable energy practices
by facilitating the integration of renewable
energy sources. It helps optimize local energy
usage, contributing to the reduction of carbon
emissions in line with global environmental
objectives.

DeEC employs the DePIN blockchain
technology to transform energy management
and trading at the community level, focusing
on efficiency, security, and the facilitation of
renewable energy practices. It represents
C4E’s dedication to providing technically
advanced, community-focused energy
solutions.

Decentralized Green Energy
Proofs

DeGEP harnesses the
DePIN blockchain
technology for creating
and managing renewable
energy certificates
(RECs) in the form of

Non-Fungible Tokens (NFTs). This advanced
application of blockchain ensures not only the
authenticity of each REC but also its
traceability and uniqueness, vital attributes for
a credible and reliable green energy
marketplace.

The process starts with miners, who play a
pivotal role in the system. Utilizing IoT devices
and smart contracts on the DePIN platform,
miners are involved in verifying the production
of renewable energy. This data is then used to
generate digital certificates, each represented
as a unique NFT. These certificates confirm
the renewable origin of energy, offering a
reliable method for companies to prove their
green energy consumption.

Each REC-NFT encompasses detailed
information about the energy's source,

amount, and production time, ensuring that all
necessary data for verification and trading is
readily available and immutable. This level of
detail is crucial for industries where
demonstrating renewable energy use is
essential, such as manufacturing or tech firms
reliant on substantial computing power.

Furthermore, DeGEP facilitates a marketplace
where these REC-NFTs can be traded,
providing a platform for renewable energy
producers to monetize their energy
contributions and for companies to meet their
green energy goals or regulatory
requirements. The use of blockchain
technology here not only enhances the
transparency and efficiency of the trade
process but also opens up new avenues for
investments in renewable energy.

DeGEP exemplifies the practical application of
DePIN technology in the energy sector,
extending beyond traditional energy tracking
and management systems. It provides a
comprehensive solution for the certification
and trade of renewable energy, aligning with
global trends toward sustainability and the
increasing demand for transparent and
verifiable green energy sources.
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C4E Technology

DePIN Platform

The C4E DePIN platform is designed to
serve as a comprehensive ecosystem that
empowers various stakeholders in the
energy, e-mobility and other domains. By
leveraging blockchain, IoT and AI
technology and decentralized principles.

Offering DePIN modules leveraging the
Cosmos SDK's robust framework. These
modules are crafted to not only enhance
the C4E ecosystem but also provide
pivotal functionality to other
interconnected chains. Addressing the
typical requirements of a DePIN platform,
such as IoT device identification, reward

and incentive mechanisms, and
cross-chain connectivity, is at the
forefront of our module development
strategy.

The intention behind creating such
universally applicable modules is to foster
a broad spectrum of use cases, all
benefiting from and contributing to this
foundational infrastructure. The C4E
blockchain incorporates the CosmWasm
smart contract layer, facilitating intricate
interactions between tangible assets and
digital blockchain entities.
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A crucial component of our technology
stack is the identification module, which
provides a secure and private means of
authenticating both user identities and IoT
devices. The infrastructure also includes
service modules designed to expedite the
deployment of physical infrastructure
while maintaining service quality. Our
cross-chain capability empowers
seamless integration with partner projects
facilitating a rich tapestry of collaborative
potential.

Furthermore, we are extending an
invitation to other ventures to join our
DePIN platform, a proposition met with
keen interest from three projects already
poised to launch on our infrastructure,
even in these nascent stages. This mirrors
the collaborative endeavors seen with
IoTeX or Peaq.

The C4E platform is designed with a focus
on user empowerment and community
governance, intending to shift away from
centralized systems towards a more
distributed, efficient, and user-driven
network.

Core Components

The DePIN L1 Blockchain serves as the
foundational layer of the C4E ecosystem,
providing essential infrastructure for
dApps and facilitating secure and efficient
transaction processing.

1. Proof of Stake (PoS)

The DePIN L1 Blockchain's
implementation of the Proof of Stake

(PoS) consensus mechanism is integral to
its operational efficiency and scalability.

- PoS Implementation: PoS is a
foundational element of the DePIN L1
Blockchain, ensuring real-world
efficiency and scalability.

- High Throughput: With PoS, the
platform achieves an impressive
throughput of up to 10,000
transactions per second (TPS), a
testament to its capacity for rapid and
high-volume transaction processing.

- Performance: PoS optimizes network
performance, minimizing latency and
ensuring swift transaction
confirmation, thereby enhancing the
overall user experience.

- Scalability: Designed with scalability in
mind, the PoS mechanism enables the
blockchain platform to handle growing
transaction loads without
compromising performance or security.

- Security: PoS enhances the platform's
reliability and security by incentivizing
network participants to maintain the
integrity of the blockchain through
staking and validating transactions,
fostering a robust and resilient
ecosystem.

2. Smart Contracts

The integration of smart contracts
powered by CosmWASM further
enhances the capabilities of the DePIN L1
Blockchain, offering a robust framework
for deploying and executing complex logic
securely and interoperably.
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- Enabling Complex Logic Deployment:
CosmWASM empowers developers to
deploy sophisticated logic within smart
contracts, facilitating the execution of
complex operations with precision and
reliability.

- Secure and Interoperable
Environment: Leveraging the secure
and interoperable environment
provided by CosmWASM, smart
contracts deployed on the DePIN L1
Blockchain ensure the integrity and
compatibility of operations across
diverse applications and systems.

- Managing Key Use Cases: Smart
contracts play a pivotal role in
managing critical use cases such as
energy trading and DePIN incentives,
orchestrating transactions and
interactions within the ecosystem with
efficiency and transparency.

- Open Integration: The openness of the
platform allows dApp developers and
projects to seamlessly integrate their
solutions with the DePIN ecosystem,
leveraging the capabilities of smart
contracts to enhance functionality and
drive innovation.

- Permissioned and Governance-Driven
Deployment: Smart contracts can be
deployed in a permissioned and
governance-driven manner, ensuring
adherence to predefined protocols and
policies while enabling community-
driven decision-making processes to
govern their implementation and
operation.

3. Cosmos SDK

The Cosmos SDK empowers the
development of modular and scalable
blockchain applications, enabling
seamless interoperability within the DePIN
L1 Blockchain ecosystem.

- Modularity: By providing a modular
architecture, the Cosmos SDK allows
developers to build blockchain
applications with tailored functionality,
optimizing resource utilization and
enhancing system performance.

- Scalability: Leveraging the capabilities
of the Cosmos SDK, the DePIN L1
Blockchain can scale effectively to
accommodate growing transaction
volumes and user demands, ensuring
smooth operation and sustained
performance.

- Interoperability: The Cosmos SDK
facilitates interoperability between
different blockchain applications within
the DePIN ecosystem, enabling
seamless communication and data
exchange across diverse networks
and protocols.

- Support for Development: With
comprehensive developer tools and
resources, the Cosmos SDK
streamlines the development process,
empowering developers to create
innovative blockchain solutions that
address specific use cases and
requirements.

- Enhanced Ecosystem Integration: By
supporting the development of
scalable and interoperable blockchain
applications, the Cosmos SDK fosters
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integration with existing and future
ecosystem components, enriching the
overall functionality and utility of the
DePIN platform.

4. C4E SDK

The C4E SDK offers developers a
comprehensive suite of tools, APIs, and
documentation essential for building and
seamlessly integrating decentralized
applications (dApps) within the DePIN L1
Blockchain ecosystem.

- Developer Tools: Equipped with a rich
set of developer tools, the C4E SDK
simplifies the dApp development
process, offering essential utilities and
resources to streamline coding,
testing, and deployment tasks.

- APIs: The C4E SDK provides robust
Application Programming Interfaces
(APIs) that enable developers to
interact with various platform
functionalities and access essential
blockchain data, facilitating the
development of feature-rich and
interactive dApps.

- Documentation: With comprehensive
documentation, the C4E SDK offers
detailed guidelines, tutorials, and best
practices to support developers at
every stage of the dApp development
lifecycle, ensuring clarity and
accessibility of platform features and
capabilities.

- Integration Support: The C4E SDK
offers seamless integration
capabilities, allowing developers to
effortlessly integrate their dApps with
existing platform components and

services, fostering interoperability and
enhancing the overall ecosystem
functionality.

- Empowering Innovation: By providing
developers with the necessary tools
and resources, the C4E SDK
empowers innovation and creativity,
enabling the creation of diverse and
impactful decentralized applications
that contribute to the growth and
evolution of the DePIN platform.

5. DePIN modules

The DePIN modules comprise essential
components of the DePIN L1 Blockchain
ecosystem, designed to enhance the
functionality and utility of decentralized
physical infrastructure networks.

- DePIN Incentives: Among the key
modules is the DePIN incentives
system, which incentivizes active
participation and contribution to the
network's growth and security. By
rewarding stakeholders with token
incentives, the DePIN incentives
module encourages the adoption of
decentralized energy resources and
fosters network resilience and
sustainability.

- Machine ID System: Another integral
component is the machine ID system,
which provides a robust mechanism
for verifying and tracking energy
resources and devices within the
network. Leveraging blockchain
technology, the machine ID system
ensures the authenticity and
traceability of energy-related assets,
enhancing transparency, security, and
trust in the network's operations.
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6. DeInfra

DeInfra represents the decentralized
infrastructure layer of the C4E ecosystem,
catering to the needs of both Web2 and
Web3 devices while ensuring seamless
integration with solutions akin to IPFS.

- Decentralized Infrastructure Support:
DeInfra encompasses a robust
infrastructure framework that
accommodates the requirements of
both Web2 and Web3 devices. By
providing a decentralized environment,
it offers the flexibility and scalability
needed to support a wide range of
applications and devices within the
C4E ecosystem.

- Integration with Decentralized Data
Storage Solutions: DeInfra seamlessly
integrates with decentralized data
storage solutions similar to IPFS
(InterPlanetary File System). This
integration enhances data security,
resilience, and accessibility by
leveraging distributed storage
mechanisms. By utilizing solutions
akin to IPFS, DeInfra ensures that
data stored within the ecosystem
remains tamper-proof, highly available,
and resistant to censorship or
unauthorized access.

7. The C4E ecosystem

The C4E ecosystem is enriched by a
diverse array of decentralized applications
(dApps) tailored to address various use
cases and industry needs. Key dApps
within the ecosystem include:

- DeTrade: Facilitating energy trading
within the C4E ecosystem, DeTrade
enables seamless and transparent
transactions between users. By
leveraging blockchain technology,
DeTrade ensures the secure
exchange of energy resources while
fostering a dynamic marketplace for
energy trading.

- DeTrack: DeTrack serves as a
comprehensive solution for tracking
and managing energy production and
consumption data within the C4E
ecosystem. By leveraging
blockchain-based recording
mechanisms, DeTrack enables
accurate and transparent monitoring of
energy-related metrics, empowering
users to optimize energy usage and
enhance efficiency.

- Chargera: Designed to streamline the
electric vehicle (EV) charging
experience, Chargera offers a
user-friendly platform for EV owners
and charging station hosts. By
integrating blockchain technology,
Chargera facilitates secure and
efficient payment and settlement
processes, ensuring a seamless
charging experience for EV users
while unlocking passive income
opportunities for hosts.

- Green Energy Proofs (DeGEP):
DeGEP introduces blockchain-based
certification for green energy
production, providing a transparent
and immutable record of renewable
energy generation. By leveraging
blockchain technology, DeGEP
enhances trust and transparency in
the renewable energy sector,
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empowering stakeholders to verify and
authenticate green energy sources
with confidence.

8. Governance

The C4E ecosystem is underpinned by a
robust governance framework and token
economy, fostering community
engagement and incentivizing active
participation. Key components of the
governance and token economy include:

- Governance DAO: Empowering token
holders to play a direct role in
governing the C4E ecosystem, the
Governance DAO enables
stakeholders to participate in critical
decision-making processes. Through
decentralized governance
mechanisms, token holders can
propose and vote on initiatives,
shaping the future direction and
policies of the ecosystem.

- Tokenomics: The C4E token serves as
the cornerstone of the ecosystem's
token economy, fulfilling multiple
functions within the network. Beyond
serving as a medium of exchange for
transactions, the C4E token also acts
as a reward mechanism for
participants and a stake in the
governance process, aligning
incentives and fostering community
cohesion.

- DePIN Incentives: To encourage the
widespread adoption of decentralized
energy resources, the ecosystem
offers DePIN incentives in the form of
token rewards. By incentivizing users
to contribute to the growth and security
of the network, DePIN incentives drive

adoption and participation, fueling the
expansion of decentralized energy
solutions.

- Ecosystem Rewards: Active
contributors and participants within the
C4E ecosystem are rewarded with
tokens as a token of appreciation for
their contributions. Whether through
developing innovative solutions,
validating transactions, or promoting
ecosystem growth, contributors are
incentivized to play an active role in
advancing the ecosystem's objectives
and sustainability.

COSMOS Ecosystem

In our strategic approach to developing a
sovereign, application-specific Layer 1
blockchain, we prioritize flexibility and
tailored solutions to meet the intricate
demands of the energy sector. Our
decision is grounded in the necessity to
adopt technology that not only addresses
these requirements but also seamlessly
integrates with other projects and
networks within the broader ecosystem.

By building on the Cosmos SDK, we
strategically position ourselves within the
extensive network of the Cosmos
ecosystem, fostering interoperability with
chains such as ATOM, OSMO, Axelar,
Celestia, and Dymention, interconnected
through Inter-Blockchain Communication.
As a vital part of the COSMOS
ecosystem, C4E provides an open
environment conducive to the
development and collaboration of
numerous projects via IBC, facilitating the
creation of additional value and offering
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ample opportunities for collaborative
innovation. Incorporating the appchain
approach within C4E reinforces our
dedication to providing specialized
solutions while ensuring high Service
Level Agreements (SLAs) tailored for
energy-specific applications. By focusing
on energy-specific use cases, C4E
optimizes its infrastructure to address the
unique challenges and opportunities of
this critical industry, ensuring that the
network remains robust and efficient
across various conditions.

Stakeholders

Each category of stakeholders plays a
pivotal role in fostering the vitality,
security, and expansion of the C4E
network, contributing to a robust
ecosystem where all participants are
encouraged and rewarded for their
involvement.

1. Design Perspective:

Developers: C4E's platform provides a
foundational Layer 1 Blockchain,
equipped with smart contract
functionalities and interoperability through
Cosmos IBC, creating an optimal
environment for developing decentralized
applications (dApps).

Entrepreneurs: The ecosystem offers a
comprehensive suite of tools for data
tracking, billing management, energy
trading, and green energy certificate
issuance, empowering entrepreneurs to
explore various use cases through dApp
builders and new projects within the
ecosystem.

Individuals: Users have the opportunity to
participate in activities such as EV
charging, peer-to-peer energy trading,
and community energy management,
contributing to the network's growth and
sustainability.

2. Network Perspective:

Validators: Vital for the network's security
and integrity, validators play a crucial role
in transaction verification and block
creation. Their involvement extends to
governance, where their votes on key
proposals shape the network's trajectory
in alignment with its core principles and
user expectations.

Stakers: By locking up C4E tokens,
stakers enhance the blockchain's security
and operational efficiency through the
consensus mechanism, typically Proof of
Stake. In return, they receive rewards in
C4E tokens for their contribution to
maintaining the network's stability.

Miners: Within the C4E ecosystem,
miners contribute to network growth by
integrating, maintaining, and expanding
new devices within the DePIN
infrastructure. They validate energy
transactions or expand the coverage of
the EV charging network, earning
compensation in C4E tokens for their
efforts.

Liquidity Providers: Participants who
provide liquidity to C4E token pools on
decentralized exchanges ensure sufficient
token availability for trading. In exchange,
they receive trading fees, playing a vital
role in facilitating smooth market
operations and liquidity provision.
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Tokenomics

Our approach to token design revolves
around creating a token that embodies the
true value of our project, ensuring its utility
and significance across various aspects
and for different stakeholders. Deliberate
consideration was given to numerous
factors during the planning phase to
develop a token that serves as a
fundamental component of our
ecosystem.

C4E recognizes the importance of offering
products tailored for mass adoption,
especially among individuals unfamiliar
with cryptocurrencies. Therefore, our
focus is on building a robust project that
provides tangible products and services
that resonate with users, transcending
mere token utility.

Extensive efforts have been dedicated to
refining our products, engaging with
industry experts, and enhancing the
overall project quality. Throughout this
process, our key priorities included:

- Ensuring the exceptional quality and
desirability of our products to meet the
needs and preferences of our target
audience.

- Garnering recognition and support
from stakeholders involved in our
project by demonstrating the inherent
value of our offerings.

- Assessing the scalability potential of
our project, whether it be within a local
market, across Europe, or on a global
scale.

- Strategizing the distribution and
adoption strategies to effectively
introduce our products to the market
and attract a broader user base.

By aligning our token design with these
guiding principles, we aim to establish a
solid foundation for sustainable growth
and widespread adoption of our project,
fostering a thriving ecosystem built on
real-world value and utility.

Token utility

The C4E token serves as a cornerstone of
our ecosystem, facilitating various
essential functions and activities essential
for its operation and growth. Designed to
ensure seamless coordination and
alignment of incentives among all
participants, the tokenomics outlined here
elucidates its diverse utility within our
blockchain framework.

- Transaction Fees: C4E tokens are
utilized to settle transaction fees
within the network, ensuring efficient
transaction processing while
upholding network integrity and
security.

- Staking: Token holders have the
opportunity to stake their tokens,
participating in network validation
processes. Staking not only enhances
network security but also enables
token holders to earn rewards,
aligning with the Proof of Stake
mechanism.
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- Governance: Token holders wield
voting rights in the governance of the
C4E network, empowering them to
actively engage in decision-making
processes that shape the
ecosystem's development and
policies.

- Product Discounts and Access to
Services: Tokens can be leveraged
to avail discounts on products and
services offered within the C4E
ecosystem, incentivizing token
circulation and enhancing their value
to users. Notable products include
DeTrack, DeEC, DeGEP, and
Chargera.

- DePIN Incentives: Tokens act as
incentives under the DePIN
framework, motivating participants to
contribute to and engage with the
network, thereby fostering growth and
sustainability.

- Ecosystem Rewards: Active
ecosystem participants, including
developers, validators, and users,
stand to earn tokens as rewards. This

incentivization mechanism
encourages continued participation
and fosters a vibrant and dynamic
community environment.

By encompassing these utility features,
the C4E token plays a pivotal role in
driving ecosystem engagement,
promoting network security, and ensuring
the efficient operation and growth of our
platform.

Token flow

The token flow within the C4E ecosystem
is meticulously engineered to establish a
self-sustaining and dynamic economy,
fostering equilibrium between token
supply, demand, and network activity. By
incentivizing participation and ensuring
scalability and longevity, our platform aims
to maintain a thriving ecosystem.

The diagram illustrates the lifecycle of the
C4E token within its ecosystem,
delineating its journey from generation to
potential burning. This flow is designed to
facilitate continuous token movement and
utility within the C4E platform.
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 1. Product Use and Payment:
 Both WEB2 and WEB3 products generate

revenue in C4E tokens and USD
respectively, contributing to the circulation
and utility of the token within the
ecosystem.

 
 2. C4E - Transaction Fee:
 A portion of C4E tokens collected as

transaction fees is burned, effectively
removing them from circulation. This
mechanism aims to potentially enhance
the value of remaining tokens by
controlling the token supply.

 3. C4E Token Distributor (Managed by
DAO):

 This module governs the distribution of
C4E tokens through various channels:
- Liquidity pools on Decentralized

Exchanges (DEX) receive a
percentage of tokens to enhance
trading liquidity.

- Stakers and miners receive additional
rewards for supporting and
contributing to the network.

- A portion of tokens is allocated to the
project's treasury, fueling ongoing
development and growth initiatives.

- Some tokens may be burned to
regulate the token supply, ensuring a
balanced ecosystem.

 
 4. DEX (Decentralized Exchange):
 Users can swap between USDC/C4E on

decentralized exchanges, facilitating
liquidity and enabling seamless token
conversion.

 Inflation Distributor (Managed by DAO):
This module oversees the distribution of
new tokens to incentivize network
participation, including:

- Staking rewards for users who lock
their C4E tokens.

- Rewards for contributing to the DePIN
ecosystem.

 
 5. Burn:
 This process involves permanently

destroying a certain percentage of tokens,
contributing to supply control and
potentially enhancing token value over
time.

DePIN Flywheel

 The flywheel effect (Network Effect)
ensures that the growth of the platform is
both sustainable and cumulative, with
each turn of the flywheel generating more
energy and momentum for the next. This
concept is crucial to many successful
platforms and is particularly potent in
decentralized networks where community
participation and engagement are crucial.

The DePIN (Decentralized Physical
Infrastructure Networks) flywheel is a
conceptual model illustrating how growth
mechanisms inherent in decentralized
networks for physical infrastructure
reinforce each other. As these networks
expand, they achieve higher infrastructure
utilization, leading to lower unit costs and
broader coverage. This optimization of
network efficiency and reach catalyzes
positive network effects, driving increased
demand.
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Supply Side:

- Higher Infrastructure Utilization: With
the platform attracting more suppliers,
such as energy providers and EV
charger hosts, the utilization of
existing infrastructure improves. This
increased usage optimizes
infrastructure and enhances service
coverage.

- Shorter Payback Period: Increased
usage allows suppliers to recover their
investments faster, making
participation in the network more
attractive.

Demand Side:

- Higher Token Demand: As more
consumers use the platform for
energy and e-mobility services, the
demand for the C4E token increases,
enhancing its value and utility within
the ecosystem

- More Users: Increased token value and
a wider range of services improve the
platform's appeal, attracting even more
users.

User Experience (UX):

- Improving the platform's usability and
overall user experience encourages
both current users to continue
engaging and new users to join, which
can lead to even higher token demand.

Network Coverage:

- The platform aims to offer
comprehensive coverage for EV
charging and energy-related services.
As supply and demand increase, the
network expands to new areas,
creating a cycle of growth that
continuously enhances the network's
reach and utility.

Key metrics

The C4E token economy is meticulously
crafted to foster a healthy and sustainable
ecosystem around the C4E Blockchain
and its decentralized applications
(dApps). With a total supply of 300 million
tokens, the structure aims to balance
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between encouraging early adoption and
ensuring long-term growth.

The initial inflation rate is set at 40 million
tokens12%, halving every four years. This
mechanism is designed to reduce the rate
at which new tokens are introduced into
the system over time, mirroring the
deflationary models seen in other
successful blockchain projects. This
approach aims to preserve the token's
value while still incentivizing participation
and network security.

The phased distribution strategy, including
pre-seed, seed, private, and public
rounds, is structured to align the interests
of early investors with those of the
broader community. For example,
early-stage investors are rewarded with
lower token prices but are also subject to
lockup and vesting periods. This is
intentional to prevent large, sudden
sell-offs that could destabilize the token
price, promoting a more stable and
gradual market entry.

Specific allocations for liquidity, advisors,
founders, marketing, and ecosystem
growth serve distinct purposes:

1. Liquidity (6.67%): This allocation
ensures there is enough C4E token
available in the market to facilitate
trading, which is crucial for
establishing a healthy token economy.
Adequate liquidity helps reduce price
volatility and allows for smoother
transactions, making the token more
attractive to both current and potential
holders.

2. Advisors and Founders (13.33%
combined): These tokens are locked
up for extended periods to ensure that
key contributors are committed to the

project's long-term success. This
aligns their interests with the
continuous development and growth of
the ecosystem, rather than short-term
gains.

3. Marketing and Grants/Ecosystem
Growth (36.67% combined): These
allocations are essential for building
and maintaining community
engagement, promoting the platform,
and encouraging the development of
new projects and applications on the
C4E Blockchain. Marketing efforts help
increase awareness and adoption,
while grants support innovation and
the creation of valuable dApps that
can attract more users to the platform.

4. Treasury DAO/Community Pool
(13.33%): This significant allocation
underscores the project's commitment
to decentralization and community
governance. By allowing the
community to govern a sizable portion
of the total supply, C4E ensures that
token holders have a say in key
decisions, have a sense of ownership
and alignment with the project's goals.

The careful structuring of the initial
circulating supply, starting at just 8.26
million tokens, demonstrates a strategic
approach to market entry. By limiting the
initial supply, the project can help mitigate
against excessive price volatility at
launch, setting the stage for more
sustainable, long-term growth.

Overall, the C4E token economy is
designed to balance short-term incentives
with long-term sustainability, aiming to
create a robust and thriving ecosystem
that benefits all stakeholders, from early
investors to future users and developers.
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Genesis supply 400,000,000 C4E

Total Supply

300,000,000 C4E

100M burned based on the governance
proposal

https://wallet.c4e.io/governance/8

Initial Inflation 40 million
halving every 4 Years

TGE 2022-09-22
https://explorer.c4e.io/blocks/1

Listing Price $0.065

Initial circulating supply w/o liquidity 7,850,000 C4E

Initial MC without liquidity $510,250

Fully diluted Market Cap @ listing $19,500,000

Token distribution

Token allocation Distribution Tokens Initial
release [%]

Lockup
[Months]

Vesting
[Months]

Release
schedule Token price

Pre-seed 5.67% 17,000,000 4% 0 18 Listing $0.020

Seed Round 9.67% 29,000,000 8% 4 10 Join/Listing $0.035

Private Round 3.83% 11,500,000 15% 3 7 Listing $0.045

Public Round 4.17% 12,500,000 25% 1 5 Listing $0.06

Liquidity 6.67% 20,000,000 100% 0 0 TGE

Advisors 5.00% 15,000,000 0% 12 24 TGE/Join

Founders 8.33% 25,000,000 0% 24 24 TGE/Claim

Fairdrop 6.67% 20,000,000 0% 6 3 Claim

Marketing 6.67% 20,000,000 0% 0 12 Listing

Grants/Ecosystem
growth 30.00% 90,000,000 0% 24 36 TGE

Treasury DAO
(Community pool) 13.33% 40,000,000 0% 0 0 GOV

Token supply 100.00% 300,000,000
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Note:
The release date for initial token supply for particular pools means:

● TGE: At Token Generation Event (https://explorer.c4e.io/blocks/1)
● Join: once the validator or advisor joins to the project
● Claim: once the team member/community member claim to the project
● Listing: At the token listing event
● GOV: Based on the governance proposal

Vesting schedule
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Newly minted tokens will be allocated to the following pools:

POOL SHARE PURPOSE

Staking reward 70% Staking reward

Ecosystem Incentive 30%

Reward for liquidity pool providers

Reward for DePIN miners

Reward for green energy production / consumption

Development fund 0% Fund for future development of the project either by
founders or the team selected by the community

Tokens will be minted according to the following schedule, which entails an initial
emission of 40 million tokens over the first 4 years. Subsequently, every 4 years will
halve the amount of tokens available to mint. This gradual reduction in token emission
aims to mitigate the token's initial inflationary property while maintaining its utility within
the circulating supply.
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Transaction fees
All transaction fees within the C4E
ecosystem are denominated and settled
in C4E tokens. These fees are calculated
and determined based on the gas
mechanism provided by the Cosmos
SDK.

Fee distribution mechanism

The fee is divided into following parts:
● 100-90% - Distributed via the same

module as new blocks (inflation)
● 0%-10% - Allocated to the burn

mechanism module to make the
token deflationary.

The above share is the initial proposal
before the TGE and is subject to
adjustment by the DAO governance. The
burn share is set to 0% to focus on the
growth of the network.

Governance (DAO)

C4E aims to transition into a decentralized
collective governed by the community
involved in building and utilizing the
platform. Recognizing potential
vulnerabilities during the platform's
growth phase, strategic measures are
implemented to ensure its stability and
progression. The Strategic Reserve pool is
introduced to fortify governance initiatives
and safeguard against potential risks.

The influence of the Strategic Reserve
pool is strategically designed to diminish
gradually as the C4E ecosystem matures.
This progression entails distributing
tokens to new partners joining during the
network's growth and maturation phases.

DAO 1.0 with On-chain Governance
Mechanism

From its inception, C4E has activated the
native governance module provided by the
Cosmos SDK. This module equips the C4E
blockchain with an on-chain governance
framework, including essential tools like
wallets and block explorers. Within this
framework, every holder of native staking
tokens possesses voting rights
proportional to their stake. Each staked
token grants an equivalent vote in the
governance process.

The C4E team has successfully launched
the governance DAO and initiated several
proposals resulting in ecosystem
changes.
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Links

WWW https://c4e.io

Roadmap https://c4e.io/roadmap/

Team https://c4e.io/new-team/

X (Twitter) https://twitter.com/Chain4Energy

Telegram https://t.me/c4e_official

Telegram Announcements https://t.me/c4e_announcements

Discord https://discord.com/invite/chain4energy

GitHub https://github.com/chain4energy

LinkedIn https://linkedin.com/company/chain4energy

Medium https://medium.com/chain4-energy

Whitepaper version

2024.05 v1 IDO version

2024.06 v1.1 Corrected ‘Token distribution’ table, pre-seed
column, release schedule to ‘listing’.
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