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1. Executive Summary

Decentralized Physical Infrastructure
Networks (DePIN) are redefining how we
build, maintain, and interact with real-world
infrastructure. Instead of centralized
ownership, DePIN incentivizes individuals to
deploy physical assets and contribute data,
compute, connectivity, or location
information to a network, rewarded by
crypto-economic incentives.

This report explores the state of DePIN on the
Solana blockchain, a high-performance
Layer 1 network known for low transaction
fees and high throughput. It presents a
data-rich overview of leading DePIN projects,
vertical-specific trends, and Solana'’s
architectural advantages and limitations.

Key Findings:

e Growth of major DePIN projects like
Helium Mobile, BeeMaps, and Grass
Protocol on Solana.

e Increasing usage of Solana-specific
tools such as state compression and
NFTs for data verification.

e Dominant verticals include wireless
connectivity, real-time mapping, and
decentralized compute.

e Solana offers unmatched throughput

e and low cost.

2. Introduction

Infrastructures such as wireless networks,
GPS maps, and IoT sensors are foundational
to modern life. Yet they have historically
been developed and managed by large
corporations or governments with high

barriers to entry. DePIN flips that model by
empowering decentralized participants to
deploy hardware and contribute to data
networks in exchange for tokenized
incentives.

Solana is emerging as one of the leading
platforms for DePIN due to its high
performance, developer tooling, and rapidly
growing ecosystem. Its low-latency finality
and scalability make it well-suited to the
needs of real-world networks that require
fast, low-cost, and reliable on-chain
interactions.

This report investigates:

The current status of DePIN activity on
Solana

The leading projects and their verticals
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platforms for DePIN due to its high
performance, developer tooling, and rapidly
growing ecosystem. Its low-latency finality
and scalability make it well-suited to the
needs of real-world networks that require
fast, low-cost, and reliable on-chain
interactions.
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and scalability make it well-suited to the
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interactions.

3. The DePIN Landscape on Solana

3.1 Definition and Scope



DePIN refers to decentralized networks that
incentivize physical infrastructure
deployment and data contribution. Key
components include:

e Physical hardware (antennas, sensors,
hotspots, GPUs)

e On-chain identity and verification
(NFTs, state compression)

e Token-based rewards and penalties

e Community governance and scaling

3.2 Key Metrics (As of July 2025)

e 12+ active DePIN projects live on
Solana

e ~IM contributors (wallets interacting
monthly across DePIN verticals)

e 40% YoY growth in DePIN-related
transactions

e $2.4Bin cumulative token rewards
distributed across DePIN protocols

(Data sourced from Topledger Dashboard &
Dune Analytics)
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Chart. Monthly Transaction Volume of DePIN
Projects on Solana (Page 4)

4. Leading DePIN Projects on
Solana

4.1 Helium Mobile

e Use Case: Decentralized 5G/WiFi
mobile network

e Growth: 80,000+ active hotspots,
integrated SIMs

e Solana Features Used: Compressed
NFTs, token streaming, PDAs

e Highlight: Successfully transitioned
from custom chain to Solana for scale

4.2 BeeMaps

e Use Case: Real-time geospatial
mapping

e Highlight: Integrated by Lyft for
crowdsourced mapping

e Tools: On-chain state compression +
sensor proofs

e Tokens: $BEE for contributor rewards
and data licensing

4.3 Grass Protocol

e Use Case: Decentralized web
scraping and compute

e Growth: Over 200,000 nodes in test
phase

e Economic Model: Contributors share
unused compute bandwidth for token
rewards

4.4 Hivemapper

e Use Case: Global street-level
mapping using dashcams

e Growth: Over 10M km mapped

e Token Utility: Incentives for video
upload and quality

45 WeatherXm

e Use Case: Decentralized weather
sensing with user-installed sensors



Impact: Providing data to weather
agencies and DeFi insurance
platforms

Infographic: Comparison Table of Top 5
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5. DePIN Verticals and Adoption
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6. Solana-Native Tools Powering
DePIN

e State Compression: Reduces
on-chain cost of storing contributor
data

e NFTs: Used to track devices,
contributions, sensor IDs

e Clock Sysvar: Enables time-based
proof and validation

e PDAs (Program Derived Addresses):
Used for identity, rewards, device
linkage

e Anchor Framework: Simplifies smart
contract development

These tools are foundational for scaling
data-heavy, real-time DePIN use cases.

Diagram: Solana Stack for DePIN
Development (Page 7)

7. Strategic Insights: What
Winning Projects Have in
Common

e Real-world partnerships (e.g,
BeeMaps + Lyft)

e Transparent data models using
verifiable proofs

e On-chain incentive alignment via
tokens

e Efficient contributor onboarding
(mobile apps, APIs)



e Use of compressed NFTs to reduce
gas cost

e Progressive decentralization
roadmap with clear governance

Infographic: Checklist for Designing a
Winning DePIN on Solana (Page 8)

8. Recent News and Milestones

e May 2025: Lyft announces integration
with BeeMaps for live map updates

e April 2025: Grass Protocol reaches
200K contributor devices

e March 2025: Helium surpasses 80K 5G
SIM activations

e Feb 2025: Solana Foundation
launches $10M DePIN grant program

These milestones indicate DePIN is not
speculative—it's operational and scaling.

Timeline Graphic: Major Milestones in Solana
DePIN Ecosystem (Page 9)

9. The Case for (and Against)
Solana as a DePIN Platform

Strengths

High throughput, low fees

Native tools like compressed NFTs
Strong developer community
Proven examples (Helium, BeeMaps)

Challenges

e Past outages hurt reputation
e Still maturing decentralization

e Heavy developer reliance on Anchor

Neutral Assessment: Solana is arguably the
most technically appropriate L1 for DePIN at
scale, but long-term reliability and

decentralization remain critical focus areas.

Graph: Comparative L1 Performance for
DePIN Projects (Page 10)

10. Conclusion and Future Outlook

DePIN is one of the clearest real-world use
cases for blockchain infrastructure. Solana'’s
combination of speed, cost-efficiency, and
innovation in state management positions it
as a serious contender for hosting
global-scale DePIN networks.

As more projects embrace tokenized
infrastructure, successful DePINs will be
those that:

e Combine on-chain scalability with
strong UX

e Partner with real-world platforms and
governments

e Use data to build sustainable,
incentivized contributor ecosystems

The future of infrastructure is decentralized,
and Solana is one of its fastest roads.

References
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Appendix

e Graphs, raw data, timeline visuals (to
be inserted using Google
Sheets/Canva/Figma)

e Glossary of DePIN, PDA, NFT, Sysvar
terms

e Contact information (optional)
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