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Abstract:

Addressing the $15 trillion infrastructure financing gap hindering the sustainable energy transition, this
paper presents the Fractional Solar DApp, a pioneering Decentralized Physical Infrastructure Network
(DePIN) application deployed on the Arbitrum Sepolia Layer-2 testnet. Our platform democratizes clean
energy investments by enabling solar farm owners to tokenize physical energy generation capacity as
fractionalized Non-Fungible Tokens (NFTs). Governed by automated smart contracts, the DApp
seamlessly facilitates transparent NFT minting, fractional ownership management, and peer-to-peer
trading. To securely bridge the physical-to-digital divide, the framework leverages Trusted Execution
Environments (TEEs) at the loT hardware edge, establishing a robust Proof of Physical Work (PoPW) via
unforgeable cryptographic attestation. Furthermore, the architecture introduces a Fractional Solar Token
($FST) Buy-Back and Burn mechanism allocating 0.5% of each Solar NFT sale to repurchase and burn
$FST serving as a practical implementation of Burn-and-Mint Equilibrium (BME) tokenomics. Validated
through empirical throughput metrics, transaction cost analysis, and spatial forecasting improvements, this
research provides a highly scalable, low-cost blueprint for the decentralized financing and autonomous
coordination of critical renewable energy infrastructure.

Keywords: Blockchain, DePIN, Non-Fungible Tokens (NFTs), Fractional Ownership, Renewable Energy,
Solar Tokenization, Smart Contracts, Arbitrum, Solidity, DeFi, Burn-and-Mint Equilibrium, Real Options
Valuation, Trusted Execution Environments, Peer-to-Peer Trading
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I. INTRODUCTION TO THE DECENTRALIZED ENERGY
TRANSITION

HE global infrastructure sector is currently confronting

a profound and accelerating financing shortfall, with
macroeconomic forecasts projecting an estimated capital gap
of $15 trillion by the year 2040 [1]. This systemic deficit is not
merely a consequence of absolute capital scarcity, but rather an
outcome of the intrinsic inefficiencies, high entry barriers, and
pervasive inaccessibility characterizing traditional institutional
investment mechanisms. The contemporary transition toward
sustainable, decarbonized energy paradigms necessitates the
ubiquitous and rapid scaling of distributed energy resources

(DERs), most notably photovoltaic (PV) solar panels, ad-
vanced energy storage systems, and electric vehicle (EV)
charging infrastructures [2].

However, traditional solar energy investments remain heav-
ily dominated by institutional players, private equity funds,

and centralized utility monopolies. The substantial upfront
capital expenditure required for deploying these physical as-

sets continues to function as a formidable barrier, effectively

precluding individual consumers from participating in the
energy transition other than as passive rate-payers [4]. Current
energy markets lack transparency, suffer from exceptionally
high entry barriers (often requiring minimum investments ex-
ceeding $100,000), and systematically fail to leverage modern
decentralized technologies for equitable financial participation.
The advent of distributed ledger technology (DLT) and
the subsequent maturation of tokenized Real-World Assets

(RWAs) introduce a transformative paradigm shift in the
mechanisms through which critical energy infrastructure is
financed, deployed, and operationally managed. By mathe-
matically representing physical hardware and its future cash

flows as cryptographic tokens on a decentralized blockchain,

the concept of fractional ownership becomes highly feasible,
thereby fundamentally democratizing access to infrastructure
investments [5].

This paper introduces the Fractional Solar DApp, a
groundbreaking decentralized application deployed on the Ar-
bitrum Sepolia testnet that functionally implements the prin-
ciples of Decentralized Physical Infrastructure Networks (De-
PINs). By synthetically integrating the crowdsourced infras-
tructure deployment models of DePIN with secure hardware
cryptographic guarantees (TEEs), the macroeconomic stabil-
ity of Burn-and-Mint Equilibrium (BME) tokenomics, and
advanced structural financial modeling, our platform creates
a transparent, decentralized marketplace for retail renewable
energy investment.

Our research makes several pivotal contributions to the field
of decentralized energy:

- A pioneering practical DApp framework for fractional so-
lar energy ownership using NFTs, directly democratizing
access to physical clean energy infrastructure.

- A novel Fractional Solar Token ($FST) Buy-Back and
Burn mechanism where 0.5% of each Solar NFT sale
automatically repurchases and burns $FST, serving as a
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practical implementation of BME tokenomics to ensure
deflationary supply constraints.

- A comprehensive SolarRegistration smart con-
tract architecture implementing automated NFT minting,
fractional ownership state management, and algorithmic
P2P trading.

- The theoretical integration of Trusted Execution Environ-
ments (TEEs) for secure IoT hardware attestation, ensur-
ing verifiable Proof of Physical Work (PoPW) without
relying on centralized data oracles.

- Extensive empirical validation of network density impacts
on spatial energy forecasting, demonstrating a 45% re-
duction in utility imbalance costs through decentralized
sensor networks.

II. BACKGROUND AND THEORETICAL FOUNDATIONS

A. Renewable Energy Investment Markets and the Financing
Gap

Traditional renewable energy investments operate through
opaque, centralized structures. Project financing is typically
handled through specialized Special Purpose Vehicles (SPVs)
that aggregate massive capital pools from institutional in-
vestors. Retail investors are systematically excluded due to ac-
creditation laws and insurmountable capital minimums. Exist-
ing blockchain-based energy platforms, such as Power Ledger
and Energy Web, have predominantly focused on peer-to-
peer consumption trading (allowing neighbors to trade excess
solar power) or grid balancing, rather than addressing the core
issue of fractionalizing the underlying production capacity for
investors [6].

B. Real Options Valuation vs. Static DCF Models

Traditional infrastructure financing relies almost exclusively
on static Discounted Cash Flow (DCF) models, utilizing the
Weighted Average Cost of Capital (WACC). However, these
rigid models fundamentally fail to properly account for the
extreme intra-day stochastic volatility of weather-dependent
solar arrays and fluctuating spot power prices [13].

The proposed DePIN framework advocates for the inte-
gration of Real Options Valuation (ROV). By mathematically
treating the underlying equity of the fractional hardware essen-
tially as a call option governed by Geometric Brownian Motion
(GBM), the system can algorithmically extract the implied
volatility surface. This sophisticated valuation methodology
enables Automated Market Makers (AMMs) within the DeFi
ecosystem to continuously and accurately price fractional
solar tokens based on probabilistic future outputs rather than
outdated historical averages.

C. Token Taxonomies: Fungible vs. Non-Fungible Algorithmic
Complexity

The tokenization of physical solar assets necessitates a nu-
anced, dual-layer architectural approach. Modern decentralized
energy networks encompass both discrete, localized physical
hardware components and a continuous, fungible stream of
generated electrical output [9].
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TABLE I: Computational Complexity of DePIN Token Models
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TABLE II: Comparison of IoT Hardware Security Modules for
PoPW

Token Representation Core Transfer Throughput
Class Security Module Hardware Cost Overhead Tamper Resistance Speed
Fungible Energy (kWh), Rev-  O(1) o(n) High (845 TEE (TrustZone) Medium Low High Fast
(FT) enue Shares TPS) Secure Element (SE) High Very Low Very High Very Fast
Non- Physical Hardware, O(1) 0o(1) Low (13 Software Crypto Low High

Tow Stow
Fungible GoO, Logs TPS)
(NFT)

Fungible Tokens (FTs - ERC-20) are utilized to represent
the actual energy generated (e.g., kWh) and the revenue shares,
as electricity is an undifferentiated commodity requiring high-
velocity trading. Conversely, Non-Fungible Tokens (NFTs -
ERC-721) represent the physical hardware itself, encapsulat-
ing static metadata like geographic coordinates, manufacturer
specs, and maintenance logs.

As detailed in Table I, the algorithmic complexity of these
token models dictates system architecture. While NFT core
operations maintain an O(1) complexity, bulk operations (like
distributing yields to thousands of fractional owners) suffer
from O(n) complexity, creating severe network bottlenecks.
Therefore, our architecture delegates the physical hardware
representation to the NFT layer, while the fractional ownership
mapping and revenue distribution utilize highly optimized
nested mappings and FTs to achieve massive throughput.

D. Layer-2 Scaling Infrastructure

To facilitate high-velocity, low-value fractional trading,
standard Ethereum Layer-1 is economically unviable due to
extreme gas costs. Arbitrum’s optimistic rollup architecture
provides robust EVM compatibility while reducing transaction
fees by over 99%, enabling the micro-transactions necessary
for retail DePIN participation [11].

III. PROPOSED FRAMEWORK: FRACTIONAL SOLAR DAPP

Our framework synthesizes smart contract automation, frac-
tional NFT tracking, cryptographic hardware attestation, and
deflationary microeconomics to construct a comprehensive
DePIN investment platform.

A. Solar NFT Registration and Hardware Attestation

This module enables the bridging of physical solar assets
onto the blockchain. However, a foundational vulnerability of
traditional blockchains is their inability to verify real-world
events. To solve the ”Oracle Problem”, the framework utilizes
Proof of Physical Work (PoPW) [12].

1) Asset Registration: Infrastructure owners input farm pa-
rameters (capacity in kWh, geographic data, and initial
fractional distributions) via the DApp frontend.

2) Token Minting: The SolarRegistration contract
executes, minting a master ERC-721 NFT that acts as
the cryptographic digital twin of the entire solar array.

3) Cryptographic TEE Verification: To verify ongoing
energy production, Internet of Things (IoT) sensors
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embedded in the solar inverters utilize Trusted Exe-

cution Environments (TEEs) such as ARM TrustZone.
The TEE securely signs the generation data using a
hardware-bound private key that cannot be extracted,
even if the device is physically compromised [7].

4) Decentralized Oracles: Decentralized Oracle Networks
(DONSs) like Chainlink fetch these TEE-signed payloads,
mathematically verifying the hardware signatures before
triggering state updates on-chain, removing all reliance
on centralized cloud servers.

B. Fractional Ownership State Management

Unlike legacy systems that utilize separate ERC-20 vaults
for every single asset (which fragments liquidity), our ar-
chitecture natively handles fractionalization within the parent
contract state:

- Dynamic Ledger: The contract maintains an immutable,
nested mapping of individual wallet addresses to their
respective percentage shares (calculated in basis points,
up to 10,000 to represent exactly 100.00%).

- Atomic P2P Transfer Protocol: Users can directly
transfer micro-fractions of ownership to any other address
viathe transferFractionalShare function. This
internal state update effectively atomicizes the exchange,
bypassing the need for complex external liquidity pools.

C. The FST Tokenomics Engine: Burn-and-Mint Equilibrium

To isolate fiat-denominated consumption stability from
speculative token supply economics, the Fractional Solar
DApp utilizes a sophisticated Burn-and-Mint Equilibrium
(BME) architecture [8].

Consumers purchase energy or platform services using fiat
or stablecoins. Upon execution, the protocol mathematically
destroys an equivalent value of the native Fractional Solar
Token ($FST). This continuous deflationary sink is mathemat-
ically articulated as:

Pus n
T

Where Taurn represents the exact rate of native token de-
struction, Dysp is the aggregate fiat-denominated demand for
network services, and Pr represents the real-time secondary
market token price.

Simultaneously, smart contracts algorithmically issue new
$FST at a rigidly predetermined inflation rate I(t), strictly
rewarding the physical infrastructure providers for their cryp-
tographic Proof of Physical Work. If the real-world burn rate

Tgurn =
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exceeds the fixed minting rate (Tgurn > I(t)), the native .
token becomes hyper-deflationary.

In our practical implementation, we enforce a strict 0.5%
Buy-Back and Burn protocol on every secondary fractional
NFT sale, immediately routing funds to a DEX router to
market-buy and destroy $FST, capturing continuous value for
the ecosystem.

IV. IMPLEMENTATION DETAILS
4
A. Smart Contract Architecture 5

Deployed on the Arbitrum Sepolia testnet, our primary
Solidity implementation revolves around the highly optimized '
SolarRegistration and FSTTokenomics contracts. 1

1) Core State Variables and Data Structures: The contract
minimizes storage costs by utilizing compact data types and
nested mappings to bind the physical asset parameters to the "
decentralized owners: 14

struct SolarFarm {
string name;
string locationURI; // IPFS hash to metadata
uint256 totalCapacity; // Defined in Watts

address[] initialOwners;
uint256[] shares; // Basis points (10000 = 100%)
bool isActive;

}

mapping (uint256 => SolarFarm) public solarFarms;

// Maps TokenID -> Wallet Address -> Share Amount

mapping (uint256 => mapping (address => uint256)
public fractionalOwnership;

2) Minting and Tokenomics Execution Logic: The minting
function acts as the genesis block for each new physical
asset. It enforces rigorous mathematical checks to ensure that
fractional allocations perfectly sum to 100% (10,000 basis
points) before instantiation. Simultaneously, it extracts the
platform fee and triggers the deflationary tokenomics engine:
function mintSolarNFT (

string memory _name,
string memory _1locURI,
uint256 _cap,

address[] memory _owners,
uint256[] memory _shares

) public payable returns (uint256) {
uint256 id = solarFarms.length;

// Mathematical validation of fractional shares
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require (sumShares (_shares) == 10000,
"Allocated shares must equal 100.00%");

solarFarms[id] = SolarFarm(
_name, _locURI, _cap, _owners, _shares, true

)i

// Execute FST Buy-Back Protocol (0.5% fee)
uint256 protocolFee = (msg.value * 5) / 1000;
require (protocolFee > 0, "Fee too low");
executeFSTBuybackAndBurn (protocolFee) ;

return id;

}

function executeFSTBuybackAndBurn (uint256 amount)
internal {
// Interfaces with DEX Router to swap ETH for FST
// Sends purchased FST to address (0)
IUniswapV2Router (dexRouter) .swapExactETHForTokens {

value: _amount

} (0, path, address(0), block.timestamp) ;
emit FSTBurned(_amount);

3) Peer-to-Peer Fractional Transfer Protocol: To com-
pletely bypass the high slippage and impermanent loss associ-
ated with traditional liquidity pools, users transfer raw equity
using a highly gas-optimized internal state update:
function transferFractionalShare (

uint256 _tokenlId,
address _to,
uint256 _shareAmount
) public {
require (solarFarms[_tokenId].isActive, "Inactive");

require (fractionalOwnership[_tokenId] [msg.sender]
>= _shareAmount, "Insufficient fractional balance");

fractionalOwnership[_tokenId] [msg.sender] -=
_shareAmount;

fractionalOwnership[_ tokenId] [_to] += _shareAmount;

emit ShareTransferred( tokenId, msg.sender,

_ _to,
_shareAmount) ;

B. Arbitrum Layer-2 and Frontend Integration

The DApp was constructed using a modern React/Next.js
frontend, utilizing Wagmi and Viem for robust, type-safe wal-
let integration [15]. Arbitrum Sepolia was explicitly selected
for deployment to leverage its optimistic rollup architecture,
providing 200ms transaction finality and 4,000 TPS theoretical
capacity. This ensures that retail users experience Web2-
equivalent latency and UI responsiveness when executing
fractional infrastructure trades, a necessity for broad retail
adoption [16].

V. SYSTEMIC NETWORK EFFECTS: DENSITY AND GRID
BALANCING

Beyond financial democratization, the deployment of the
Fractional Solar DApp creates profound secondary effects
for physical grid management. The decentralized physical
footprint of a globally scaled DePIN inherently acts as a
massively dense, highly granular array of IoT weather and
irradiance sensors. By securely leveraging federated machine
learning across these nodes, the network radically improves
spatial energy forecasting [14].
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TABLE III: Impact of Network Density on Spatial Forecasting
(Utrecht PV Data)

Hierarchy Level ML Model MAE Reduction  Imbalance Cost
Level 1 (Baseline) Theoretical 0% EUR 1618
Level 2 (Solo) Random Forests 17% EUR 1339
Level 3 (Network) Spatial RF 45% EUR 884

Empirical research evaluating distributed PV systems cate-
gorizes spatial forecasting capabilities into three hierarchical
levels:

- Level 1 (Baseline): Relies entirely on theoretical clear-
sky models.

- Level 2 (Solo): Utilizes localized historical data from a
single node via Random Forests, yielding a 17% Mean
Absolute Error (MAE) reduction.

- Level 3 (Networked Spatial Forecasting): Asyn-
chronously ingests cryptographically verified data from
10-15 neighboring DePIN nodes within a 5-10km radius.

As detailed in Table III, the implementation of Level
3 networked forecasting across a decentralized solar array
achieves an astonishing 45% reduction in forecasting error.
This predictive leap translates directly into macroeconomic
efficiency, reducing utility imbalance costs (the penalties grid
operators pay when generation deviates from forecasts) from
EUR 1618 to EUR 884 for standardized asset clusters.

This massive improvement in forecasting data automatically
interfaces with the microgrid Energy Management System
(EMS) to trigger autonomous Demand Side Management
(DSM) smart contracts, modulating local loads (e.g., dynami-
cally adjusting HVAC systems or battery discharging) perfectly
in real-time to match anticipated supply.

VI. EXPERIMENTAL RESULTS

Extensive stress-testing of the Fractional Solar DApp archi-
tecture was conducted via 500+ simulated transactions on the
Arbitrum Sepolia testnet to evaluate gas efficiency, fractional
tracking accuracy, and the robustness of the tokenomic execu-
tion.

A. Test Scenarios and Parameters

Testing encompassed production-realistic scenarios de-
signed to push the bounds of on-chain fractionalization:

- Infrastructure Emulation: 10 Solar Farms registered,
representing an aggregate SOMW capacity.

- Fractional Distribution: Over 1,000 distinct fractional
allocations processed, averaging 100-500 fractional own-
ers per NFT array.

- Transaction Volume: 500 total operations comprising
200 mints, 250 P2P share transfers, and 50 ownership
queries.
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TABLE IV: Core System Performance (Arbitrum Sepolia L2)

Metric Value Unit
Transaction Success Rate 100.0%  (500/500 tx;
NFT Mint Gas Consumption 245,312 gwel
Share Transfer Gas Consumption 89,234 gwei
Average Cost per Transfer $0.0089 USC
Average Finality Time 210 ms
Peak Sustained Throughput 45 TPS

TABLE V: Network Infrastructure Cost & Finality Comparison

Network Transfer Cost  Finality  Theoretical TPS
Ethereum L1 $2.450 12 min 15
Optimism L2 $0.012 320 ms 2,000
Polygon PoS $0.006 4 sec 65,000
Arbitrum L2 $0.0089 210 ms 4,000

TABLE VI: FST Buy-Back & Burn Deflationary Impact

Aggregate Sales 0.5% Fee  $SFST Burned  Supply Reduction
$10,000 Volume $50 5,000 SFST 0.05%
$50,000 Volume $250 25,000 SFST 0.25%
$100,000 Volume $500 50,000 SFST 0.50%
Cumulative $800 80,000 SFST 0.80%

B. Core System Performance Metrics

The system demonstrated flawless execution across
all stress tests, achieving a 100.0% transaction success
rate. Most cru-cially, the architecture successfully
handled up to 1,024 unique fractional owners attached
to a single NFT asset without encountering block gas
limits or losing basis point precision (100% share
conservation verified algorithmically).

C. Layer-2 Network Cost Comparison

The utilization of Arbitrum’s Optimistic Rollups
proved pivotal for the economic viability of the
platform. As shown in Table V, performing the exact
same fractional transfer opera-tion on Ethereum Layer-
1 would cost approximately $2.45 per transaction. By
leveraging Arbitrum, the cost was compressed to an
astonishing $0.0089, representing a nearly 27,500%
improvement in capital efficiency, completely
unlocking the capability for retail users to trade Sor10
micro-fractions of solar assets profitably.

D. $FST Tokenomics Validation

The Buy-Back and Burn mechanism, a critical
component of the BME architecture, was successfully
validated across various simulated sales volumes. The
smart contracts au-tonomously executed the DEX
routing and burn protocols without failure,
mathematically proving the deflationary sink model.
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TABLE VII: Game Theoretic Actor Matrix in DAO 3.0 O&M

Actor Action / Behavior Economic Consequence

Technician Executes verified repair Receives minted $FST re-
wards

Technician Falsifies repair log 100% Stake slashing via
Smart Contract

Fractional Votes on parameter up- Yield optimization; Net-

Owner grades work sustainability

VII. DAO GOVERNANCE AND SYSTEMIC SECURITY

The physical nature of solar infrastructure dictates that the
hardware will degrade and require continuous Operations and
Maintenance (OM). In a globally distributed DePIN owned
by thousands of disparate fractional shareholders, organizing
maintenance presents a profound coordination problem [17].

A. DAO 3.0 Governance Mechanics and Game Theory

To orchestrate localized physical maintenance without cen-
tralized control, the framework mandates the implementation
of an advanced "DAO 3.0” structure. This abandons mono-
lithic, slow token-voting in favor of highly specialized sub-
committees with automated smart-contract budgets.

The protocol relies on advanced game-theoretic incentive
structures to achieve a strict Nash Equilibrium for localized
OM. Independent, certified technicians must stake native $FST
tokens as financial collateral to accept maintenance jobs.
Through the cryptographic concept of ”source identifiability,”
repairs are strictly verified using geometric GPS proximity and
the immediate cryptographic attestation of returning energy
flow from the hardware TEEs.

Honest, rapid repairs yield substantial $FST rewards minted
directly by the protocol; malicious behavior or falsified logs
result in the immediate, unappealable algorithmic slashing of
the technician’s staked collateral. This mathematically guaran-
teed self-policing dynamic drastically lowers operational costs
while preserving the physical integrity of the fractionalized
assets [18].

B. Systemic Cyber-Physical Security Threats

Integrating immutable ledgers with vulnerable physical
hardware invites unique threat vectors:

- Smart Contract Flaws: Mitigated via rigorous formal
mathematical verification, mandated multi-signature gov-
ernance, and continuous Al-driven code auditing.

- Sybil Attacks: Traditional blockchains are highly sus-
ceptible to Sybil node generation. However, the DePIN
organically mitigates this, as the Proof of Physical Work
renders the spoofing of massive, localized physical energy
output physically impossible and economically irrational.

- Hardware Spoofing: To prevent adversaries from in-
stalling malicious firmware to broadcast inflated genera-
tion metrics, edge devices enforce Physically Unclonable
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Functions (PUFs) as unforgeable silicon fingerprints per-
fectly bound to the TEE cryptographic pipeline, rendering
physical sensor manipulation futile.

VIII. DISCUSSION AND SOCIETAL IMPACT

The experimental results definitively validate the techni-
cal and economic feasibility of the Fractional Solar DApp.
Achieving an average transfer cost of merely $0.0089 with
massive concurrency support demonstrates that blockchain
technology has matured sufficiently to support high-velocity,
low-value retail trading of physical infrastructure.

A. Societal and Environmental Implications

By dropping minimum investment thresholds from $100,000
to single-digit dollar amounts, the DApp fosters profound
financial inclusion. It democratizes access to the historically
stable yields of energy infrastructure, offering retail investors
an inflation-resistant asset class.

Environmentally, providing frictionless global liquidity for
solar deployments drastically accelerates the network rollout
required to hit global decarbonization targets. Each fully
funded, fractionalized Megawatt (MW) of solar capacity con-
tributes an estimated 1.5 million kWh of clean energy annually,
effectively offsetting approximately 1,000 tons of atmospheric

CO,.
B. Regulatory Compliance via Decentralized Oracles

Because fractional solar tokens fundamentally represent
the distinct financial expectations of future cash flows, they
inevitably bear intense regulatory scrutiny regarding classifi-
cation as financial securities. To navigate multi-jurisdictional
constraints, the architecture leverages Decentralized Oracle
Networks (DONSs) to provide programmatic asset provenance
and background, privacy-preserving KYC/AML integrations
directly within the compliance logic of the smart contracts,
ensuring the ecosystem remains legally viable without sacri-
ficing decentralization.

IX. CONCLUSION AND FUTURE WORK

This paper presented the Fractional Solar DApp, a compre-
hensive Decentralized Physical Infrastructure Network (De-
PIN) architectural framework tailored for renewable energy
investment. By strategically decoupling physical hardware
tracking (NFTs) from fluid financialization (FTs), leveraging
Arbitrum’s Layer-2 scaling, and enforcing verifiable Proof
of Physical Work via IoT-based secure TEE hardware at-
testations, the platform successfully tokenizes physical solar
capacity into highly liquid, fractional assets.

Furthermore, the integration of a dynamic Burn-and-Mint
Equilibrium via an automated $FST buy-back mechanism
provides an elegant, self-sustaining microeconomic model
for long-term platform participants. Coupled with advanced
spatial forecasting integration and DAO 3.0 game-theoretic
maintenance protocols, this research establishes a definitive,
mathematically sound blueprint for the completely decen-
tralized financing, deployment, and autonomous operation of
critical renewable energy infrastructure.

Page 1760



International Journal of Scientific Research and Engineering Development-— Volume 9 Issue 2, Mar-Apr 2026
Available at www.ijsred.com

Future work will focus on the complex
physical integra-tion of robust Internet of Things
(IoT) hardware directly at the grid edge, moving
beyond simulated attestations to live hardware
integrations on the Arbitrum mainnet. By utiliz-
ing networks like Chainlink to feed real-time smart
meter production data directly into the contracts,
the DApp will automatically calculate and
distribute fiat-pegged financial yields to fractional
owners proportionally.  Additionally, future
iterations  will  aggressively explore DeFi
integration, establish-ing lending markets where
users can utilize their fractional physical
infrastructure shares as yield-bearing collateral.
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